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IIpenuciaosue.

MeToauuyeckoe nmocodoue «AHTJIMMCKHHA FA3BIK JJS CTYJAE€HTOB
MAIIMHOCTPOUTEJNBbHBIX CHENHMAJBHOCTEH» TMNpeIHa3Ha4YeH A
CTYJIEHTOB, o0y4yarmuxcsa no cneguajabHoctu 120100.

ITocoOue cocrtouT M3 S5 pa3genoB, KakAbIi N3 KOTOPBIX
CONEPKUT TEKCThI, 3aJaHUSl K HUM, a TaKKe pPAJ YNpPaskKHeHUH Ha
TPEHUPOBKY 'PAMMATHKH COBPEMEHHOI0 AHIJIHHCKOIO sI3bIKA.

O0beM u coaepxkaHHEe JEKCHYECKOr0 M IpaMMaTH4YeCKOro
MaTepuaJjia onpejaeJeHbl IPOrpaMMoOil MO0 AHIJIHMHCKOMY SI3BIKY IJId
HEA3BIKOBBIX BY30B M COOTBETCTBYKWT pPeajJlbHO CYHECTBYHIIHUM
HANPAaBJEHHUAM IMOATOTOBKH CHEHHAJHUCTOB MAINIMHOCTPOMTEJb-
HOI'0 npogpuii.



UNIT I. HIGHER EDUCATION

Text 1. HIGHER EDUCATION IN GREAT BRITAIN

3aoanue 1. Ilpouumaiime cnedyrwuwue cnoea u cioeocouemanusn. Onu
nOMOZym 6am NoOJIHee NOHAMDb codeprHcAHUEe meKcmad.

academic — yueOHBIN;

tutorial — xoucynbpranus;

particular feature — ornuuuTenpHas yepra;
strong links — npouHnsie cBs3M;

Bachelor of Arts — 6GakamaBp HCKYCCTB;
Master of Arts — MmarucTp UCKyCCTB;
science — Hayka

3aoanue 2. Illpouumaiime u nepesedume mexkcm.

There are some 90 universities and 70 other higher education institutions
in Great Britain: polytechnics and numerous colleges for more specialized
needs, such as colleges of technology, technical colleges, colleges of arts and
agricultural colleges in England and Wales. They all provide a wide range of
courses from lower-level technical and commercial courses through specialized
courses of various kinds to advanced courses for those who want to get higher-
level posts in commerce, industry and administration, or take up one of a
variety of professions.

Courses are a combination of lectures, seminars, tutorials and laboratory
work. In a lecture the student is one of a large number of students. He listens
to the lecturers, takes notes, but asks no questions. In a seminar he raises
problems and discusses them with his fellow students under the direction of
one of the teachers. In a tutorial he is accompanied by only a handful of
students and discusses his personal academic problems with a teacher.

Study in courses may be full-time and part-time. Full-time education
includes sandwich courses in which periods of full-time study (for example,
six months) alternate with full-time practical work and training in industry.
Full-time and sandwich courses now are an important part of higher education
in England and Wales.

A degree is an academic qualification awarded at most universities and
colleges upon completion of a higher educational course (a first degree) or
piece of research (higher degrees). If students pass their final exam at the end
of a three-year course, they get their first degree. Students with a first degree
become Bachelors of Arts or Science, and can put B.A. or B.Sc. after their
names. If they want to go a step further and become Master of Arts or science,
they have to write an original paper, or thesis, on some subject based on a
short period of research, usually soon after graduation. If students wish to
become academics and perhaps teach in a university; then they will work for a
higher degree, a Doctor of Philosophy — a Ph.D. For this they will have to
carry out some important research work.



TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IIpouyuraiiTe caeaywiiue TNPeAJOXKEHUS M HA30BUTEe 3HAYEHHS
BblI/I€JIEHHBIX CJOB.

1. Colleges are technical or professional schools which prepare students for
specific job or offer a specialist qualification. 2. Technical college is a
college, specializing in technical subjects. 3. College of technology also
specializes in technical subjects but provides more advanced courses than a
traditional technical college. 4. Polytechnics are centres for advanced courses
in a wide range of subjects. 5. A course is a complete period of studies. 6.
Sandwich courses are courses in which students alternate studies with
practical work in industry.

1. OrBerbTe Ha Bonpochl mo Teme “Higher Education In Great Britain”.

1. How many higher educational institutions are there in Great Britain? What
are they? 2. What kind of training do they provide? 3. What does a student do
at the lectures? in a tutorial? 4. What did you learn about different forms of
education at British universities? 5. What is a degree? 6.When do students get
Bachelor’s degree? Master’s degree? 7.What will students do to become
academics?

I1l. Ha ocHoBaHMM mNOJY4YeHHOH H3 TekKcTa HHPOPMAUMH [JOMOJHHUTE
Ta0JHUIY U JOTHYECKYI0 CXeMY:

First degree On completion of a three-

year course

Higher degrees

Doctor of Philosophy

Higher Education in Great Britain

Universitie§/ l \
o
\>

Courses
Part-time

- |

Full-time

IV. Pacckaxurte 0 cucTemMe Bbicliero oopa3oBaHuss B BeaumkoOpurtanum,
BOCNOJb30BABIIUCH COCTABJICHHOW BAMHU CXEMOIi.




GRAMMAR REVISION

THE NOUN
MuosxectBennoe yucio (N+-3) NcknrouyeHus
1. a) [s] desks, subjects, cats
b) [z] boys, dogs 1) man-men; woman-women; foot-feet;
c) [iz]gases, brushes, pages tooth-teeth; goose-geese; mouse-mice
2. A3MeHeHHUN B HATIMCAHUM .
a) boy-boys; study-studies 2) ox-oxen; child-children
b) hero-heroes (uo: kilo-kilos)
c)shelf-shelves; knife-knives; 3) datum-—data,; formula-formulae;
wife-wives; life-lives (but: chief- phenomenon-phenomena; basis-bases;
chiefs; handkerchief- crisis-crises; thesis-theses; nucleus-
handkerchiefs; roof-roofs; safe- nuclei
safes)
3. ToIbKO B €eAHHCTBEHHOM 4) penny — pence (or pennies)
YucJjae:
a) mathematics, physics, phonetics | 5)sheep-sheep; deer-deer; swine-swine;
b) news, advice aircraft-aircraft; series-series; species-

c) water, love, sugar, information |species

d) money, hair

e) fruit, fish (exa)

4. ToabKO BO MHOK. YHCJIeE:

a) scissors, trousers, spectacles

b) goods, clothes, riches

c) wages, contents

d) people — nwoau (mo: peoples -
Hapoabl)

e) youth — momnomexs (HO:youths-
IOHOIIN)

l. Hajinure B TekcTe CylmeCTBHTEJNbHbIe BO MHOKECTBEHHOM 4YHCJIEe H
npouurtaiite ux. O0bsicHuTe cnocod 00pa30BaHUS MHOKECTBEHHOIO
yucaa.

. N3menuTe 4umMca0 y cAeAYWWIMHUX CYHECTBUTEJIbHBIX, €CJIH 3TO
BO3MOKHO.

clock, page, mouse, table, chief, datum, news, fish, youth, key, goods, son,
child, wife, cargo, passer-by, sheep, riches, watch, people, forget-me-not,
university, information

I1l. PackpoiiTe ckoOKH, MOCTAaBUB IJIaroJj B HY:KHOi dopme.

1. Mathematics (to be) too difficult for understanding. 2. Your advice (to be)
very good for me. 3. The money which were spent on books (to be) mine.
4. Last year my knowledge of English (to be) minimal. 5. The police (to be)
always arriving at the place of an accident in time. 6. Phonetics (to be) a
branch of linguistics. 7. Fruit (to be) very expensive in winter. 8. What time
(to be) the news on TV? 10.There (to be) their clock on the wall. 11. Your
news (to be) very strange. 12. Her hair (to be) very greasy. 13. The deer (to
be) ravaging Mr White’s fields. 14. There (to be) some fish on the plate.




15. Your advice (to be) very silly. 16. The youth (to be) the main theme of
discussion at the conference yesterday. 17. Where (to be) my scissors? 18. The
biggest research centre in Russia (to be) the Russian Academy of Sciences.
19. Every student (to be) interested in this problem last year. 20. They (to be)
at the plant tomorrow. 21. You (to be) in the chemical laboratory a week ago?
— No, we (not to be). We (to be) there only the day after tomorrow.

PRONOUNS
JInuynbie IIpursaxarenbHbIE Bo3sspaTHbIe Yka3zarenbHbIE
MECTOUMCHHUS MECTOMMEHHUS MECTOUMEHHUS MECTOMMEHHUS
NMenwur. OO0BeKT. 3aBucumas Hezas
majiex majex dbopma nc.
dbopma
| — = me — MeHs, | MYy — MO, mine myself — cam, cama |this — sToT, 37Ta,
MHE MO 310 (€1.4.)
these - stu
We - MBl | US — Hac, our — Ham, ours ourselves — camu that — tor, Ta,
HaM Hama TO (em.4.)
you — you — your — yours |yourself — cam, those — Te
THI, TeOs, TeOc | TBOM, TBOS, cama, caMo the same — tor
TBOE, TBOH, )K€ CaMBbIil, OIMH
BBI Bac, BaM Ball, yourselves - camu U TOT XK€
Bamia... such (a) —
Tako#, Takas,
he —on him — ero, |his —ero his himself — cam TaKoc¢, TaKHe
eMy
she — her — eii, her — ee hers herself — cama
OHa ee
it —omo |it—ero, ee |its —ero, ee |its itself — cam, cawma,
camo
they — them — ux | their — ux theirs | themselves - camu
OHHU

V. 3amenuTe BblIJeJEHHLIE CJI0BA MECTOUMEHHUSIMH.

1. The school year runs from September till July. 2. For Oxford and
Cambridge school leavers have to take special exams. 3. The exercise is easy.
Jane can do it without your help. 4. Jane and Kate are at the institute. .. is
always there at this time. 5. Where is my cat? 6. Have you got a friend? Yes,
I've got a boy-friend. | used to spend weekends with my boy-friend. 7. What do
you know about England's climate? — | know that its climate is mild and damp.
8. England is washed by the North sea, the Irish Sea the English Channel and
the Strait of Dover. 9. Full-time and sandwich courses are an important part
of higher education in England and Wales.




V. 3aKOHYHMTE MpeAJIoKeHHsI, HCMoab3ys ¢pa3sl 0N my own/by myself etc.

1. Did you go on holiday on ...? 2. I'm glad I live with other people. I wouldn't
like to live on ...3.The box was too heavy for me to lift by... 4. "Who was Tom

with when you saw him?' 'Nobody. He was by ... ' 5. Very young children
should not go swimming by ... 6. I don't think she knows many people. When I
see her, she is always by ... 7. I don't like strawberries with cream. I like them

on ... 8. Do you like working with other people or do you prefer working by...?
VI. MH3meHHTe MpeaiOKeHHs, HCMOJb3ysa cTpyKTypy "a friend of mine':

1. 1 am writing to one of my friends. 2. We met one of your relations. 3. Henry
borrowed one of my books. 4. Ann invited some of her friends to her flat. 5.
We had dinner with one of our neighbours. 6. | went on holiday with two of my
friends. 7. Is that man one of your friends? 8. | met one of Jane's friends at the

party.

VIl. BeraBbTe BMecTO MNpPONycKoOB SOme, any, no, every wuam HuX
NPOU3BOJIHBIE:

1. Here are ... books by English writers. Take ... book you like. 2. There are
... boys in the garden because they are at the cinema. 3. 1 can see... on the
snow, but I don't know what it is. 4. There are ... students in the hall, but there
are ... lecturers. 5. Did he say ... about it? — No, he said ... . 6. There was ...
in the street because it was very late. 7. ... wants to see him. 8. Is there ...
here who knows this man? 9. Have you got... books on Dickens? I want to read

. about him. I have read ... books by Dickens and I am interested in the life
of the writer. 10. Please bring me ... apples, Mary. 11. That is a very easy
question. ... can answer it. 12. I put my dictionary ... yesterday and now I can't
find it ... . — Of course, that is because you leave your books ... . 13. Did you
go ... on Sunday? 14. ... student should know this rule. 15. How could I know
that he was il1? ... told me about it.

Text 2. BRITISH UNIVERSITIES.

3aoanue. Ilpouumaiime u nepesedume mekcm.

There is no single, universally accepted definition of what a university
should be like. British universities are different. In 1960 there were only 23
British universities. Today there are 90. They can be roughly divided into the
following groups:

Oxford and Cambridge. Scholars were studying in these ancient
universities in the early thirteenth century. Since that time Oxford and
Cambridge have continued to grow, but until the nineteenth century they were
the only universities in England, and they offered no place to girls. Oxford and
Cambridge are the two oldest and most prestigious universities in
Britain. They are often called collectively Oxbridge. Many Oxbridge
students come from public schools, and Oxbridge graduates often go on to
become influential and powerful in British society.

Oxford and Cambridge universities consist of a number of colleges.
Each college has its name and coat of arms, its own character and

10



individuality. The universities have over a hundred societies and clubs:
dramatic societies, language clubs, philosophy societies, debating clubs,
political clubs of all colours. Important part of the students' life is sports, the
most popular sports are rowing and punting.

All the students wear their traditional black gowns. The majority of
the students are the sons of rich parents, as the tuition fee at Oxbridge is very
high, between 2 and 3 hundred pounds a term. The universities organizes
lectures, arranges examinations, gives degrees and so on. Each college of
the universities has its own character and individuality. But every college has
its arts students and science men, its medical students and its engineers.
Every student follows his own course of study. He has a tutor who helps him
to study and observes his work. As a rule, those who once finished Oxbridge
send their sons and grandsons to study there, they live in the same colleges
where their fathers and grandfathers lived, and they are the members of the
same club. Both universities are independent from the state

Four Universities were founded in Scotland before Scotland and
England were united: St. Andrews (1411), Glasgow (1450), Aberdeen (1494)
and Edinburgh (1583).

The Redbrick Universities. In this group are listed all universities
founded between 1850 and 1930 including London University. They were
called “redbrick”, because that was the favourite building material of the time,
but they are rarely referred to as “Redbrick” today.

The New Universities. These were all founded after the Second World
War. Some of them quickly became popular because of their modern approach
to university courses. In 1992 the majority of British polytechnics, that offered
a wide range of subjects and many had close links with industry and commerce
in their local area, were also incorporated into universities. So at present there
are four different types of universities in Great Britain.

The typical academic program for university students in Great Britain is
composed of a varying number of subjects within a field of specialization. The
academic activities for each subject fall into three types: lectures at which
attendance is not always compulsory, tutorials and examinations. These three
categories provide the means by which students prepare themselves in
specialized fields of knowledge. However, universities have never had a
monopoly on higher learning. In Britain, full-time higher education also takes
place outside the universities.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IlepeBeauTe cJaeaywmue cJa0Ba. 3HaAYeHHS BbIJCJECHHBIX CJOB
(«J10KHBIX ApPYy3ell MepeBOAYMKA») YTOUYHUTE MO CJHOBapPIO.

universal, divide, group, modern, material, popular, local, incorporate,
typical, specialization, monopoly, activity, commerce,

. 3aBepminTe NpeasoKeHHsi, BbIOpaB COOTBETCTBYKWIIHE OKOHYAHUA B
npaBom crToJodne.

1. In 1960 there were ... a) the only universities until the 19"
2. Today there are ... century.
3. At present there are ... b) ninety universities.
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4. Oxford and Cambridge were ... ¢) in Scotland in the 15" and 16"
5. Four universities were founded centuries.
d) four different types of universities.
6. The redbrick universities were e) only twenty-three British
founded ... universities.
7. The new universities appeared ... | f) after the second World War.
8. In 1992 the majority of g) into universities.
polytechnics h) between 1850 and 1930.
were incorporated ...
I1l. JdomoaHuTe caeAyHHY TA0JHIY JAHHBIMHU H3 TEKCTAa.
Type of University Time Characteristics
Oxford and Cambridge
Redbrick Universities built from red brick

The New Universities

Universities based on
Polytechnics

1IV. Hoap3ysice mHpopManmeil TeKcTa W NPUBeJeHHOW Bble Tabdaumei,
pacckaxkuTe 00 yHuBepcurerax BeaukoOpuranum.

GRAMMAR REVISION
l. IIpounTaiiTe caeaywuue YucJauTelbHbIE.
125; 605 ; 420; 432,612; 1,056,073; 13,604,270; 1,002; 422; 385; 3,767,546

1. IIpounTaiiTe cieaywmue COYeTAaHHA ¢ 4YHCAUTeabHbIMH. OOparture
BHUMAaHHe HA Pa3HUIY O00pa30BaHUA NMOPSAAKOBBIX U KOJHYECTBEHHBIX
YHCJIHUTEIbHBIX.

2,000 students; 6,935 books; 101 engineers; 16 per cent; 200 branches; 4,005
tables; 785,344 grams; on the 12" day; the 2"? week; on the 3" of May

I1l. IIpouuTaiiTe cieAylOlIHe XPOHOJIOTHYECKHE IAThI.

1987: 1900; 2000; 2003; 1876; 1411; 1450; 1830; 1950; 1992; 1583:; 1960:;
1812; 1432; 1999; 1990

IV. TIlepeBoa riarosa to have 3aBHCHT OT KOHTeKCTA.
have + N — uMeTh (MOJTHO3HAYHBIH TIaro0J)
have + Ved — He nepeBoauTcs (BCmoMorateabHBIH TJ1aro)
have + toV — moikeH (3KBUBAJEHT MOJAJIbHOTO IJIaroa)
a) HaiinuTe B TeKcTe mpeaiokKeHUs ¢ raarogom to have m ompeneaurte, B
KAaKOM M3 BbIlIeNepPeYnCcIeHHBIX 3HAYEHHU OH ynoTpeodJieH.

b) Onpeneaure pyHkuui riaaroJja to have B cieayrmmux npeaaoKeHHAX.
1. In walking machine designs, the designers have tried to reproduce the

trajectory of man’s foot. They have proposed a number of patterns for
effecting such trajectories. Some of them have simply resorted to a
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rectilinear pattern, while others have selected the optimum trajectory. For
example, American scientist J.Shighey has developed a series of
mechanisms for walking devices, in particular, a pantograph mechanism.

2. Specialists in engineering materials have taken a new approach to the
problem of the permanent nature of materials properties. It is no less useful
to have materials whose properties can be changed and controlled. That’s
why specialists have to create materials with variable porosity, elasticity
and thermal conductivity.

V. N3mMeHuTe NMpeaioKeHus, HCMOJb3ysa Moaeab there is/are +N+prepN

Model: This institute has two faculties.
— There are two faculties at the institute.

1. The higher technical school in Kursk has a daytime and an evening
departments. 2. The higher school has three faculties. 3. We have many
laboratories at the Institute. 4. Our country has many branches of industry. 5.
This country has a great number of specialists in this field.

VI. CocraBbTe npeajioxkeHusi ¢ o6oporom theret+be B HykHOM BpemeHH,
N0JIb3YfiCh CJAEAYIIMHUMHU caoBaMu. [lepeBeanTe HX HA PYCCKHI SI3BIK.

1. twenty-three, universities, in 1960, were, there, British. 2. 90 universities,
are, in, there, the United Kingdom. 3. Scotland, are, in, universities, eight,
there. 4. Northern Ireland, two, there, universities, are. 5. system, education,
the, is, United States, there, no, national, of, in. 6. nineteen, in there,
universities, are, Canada. 7. are, private, there, four, Canada, in universities.

Crenenn CPaAaBHEHUSA NMpUJATATCIbHBIX H Hapeqnﬁ.

I. Positive Degree: high; late; big; busy; active; interesting; bravely, early

Il. Comparative Degree: higher; later; bigger; busier; more(less) active; more
(less) interesting; more (less) bravely, earlier

I1l. Superlative Degree: highest; latest; biggest; busiest; most (least) active;
most (least) interesting; most (least) bravely, earliest

HUckawvyenus:
Good (well) — better — best; bad (badly)— worse — worst;
little — less — least; much (many) — more — most;

far — farther(further) — farthest (furthest)

IIpumeuanue: 1) old — older (elder) — the oldest (the eldest)
2) late — later (latter) — the latest (the last)

3) near — nearer (nearer) — the nearest (the next)

VIl. CpaBHuTe mo cieaymwmemMy oopa3uny.

Model: Steel is expensive.
Silver is more expensive.
Gold is the most expensive.

1. Tpu BemiecTBa C TOYKM 3PCHHUS MX 3HAYEHHUS B MpOMBINIIEHHOCTH . Water, coal,
gas (important) 2. Tpu merTajijga ¢ TOYKH 3peHHS UX TBepaoctu: Steel, copper,
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aluminium (hard) 3. Tpu wmapku aBTOMOOHWIJIEHl C TOYKM 3pEHUS HX Beca:
“MAZ”, “Zaporozhets”, “Moskvitch” (light). 4. Tpu Buga TpaHcmopTa ¢ TOYKH
3peHHs CKOpocCTH: a car, a train, a plane (fast).

VIIl. 3anoanure Tadbauny mo odopasuny.

a) small smaller the smallest
old
broad
high
large
great
near
easy
hot
thin
late

b) difficult more difficult the most difficult
specific
modern
practical
effective
traditional
typical

Text 3. THE OPEN UNIVERSITY

3aoanue 1. Ilpouumaiime cnedywuue cnosea u ciogocouvemanusn. Onu
nOMOZym éam nojiHee HOHAMb codeprcanue mekcmad.

tuition — o6yueHue;

degree — 3BaHue, yueHas CTEIEHb;

paper — nucbMeHHas paboTa;

to cover a wide range of — oxBaTbhiBaTh 0OJABMION PSII;
manufacturing techniques — MmeToabl MPOU3BOACTBA;

by post- mo moure;

from all walks of life — pa3noro o0mIeCTBEHHHOTO MOJIOKEHUS;
credit system — cucteMa 3a4eTOB

3aoanue 2. IIpouumaiime u nepegedume mexcm.

The Open University was established in Britain in 1969 to enable people
to study for a best degree at home. It was set up for those people who missed
the chance of going to an ordinary university. The University differs from
other universities in that its students work in full-time jobs and can study only
in their free time by means of distance teaching materials, correspondence and
broadcasting.

The Open University started its first course in 1971 with 19,500
students. Now it is Britain’s largest teaching institution, with more than
100,000 men and women taking its various courses at any given time. About
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6,000 students of all ages get degrees every year. Its degrees, diplomas and
other qualifications are equal to those of any other university.

Apart from the well-known degree courses there are a lot of other
courses, some lasting only a few weeks, others ten or twelve months. Courses
cover a wide range of subjects — from everyday topics through traditional
university disciplines — history, chemistry, electronics and so on — to the latest
manufacturing techniques.

The University is open to any person over 18 living in Britain or another
member nation of the European Union, regardless of previous education. And
of course, you must have the desire to learn.

The OU operates by sending its educational materials to students, in
their own homes or places of work. Instruction often makes use of such course
materials as special equipment to conduct science and technology experiments
at home, audio and videocassettes, and computer software. Students of the OU
receive their lessons and lectures in their homes by means of special TV and
radio programmes. Some courses are taught via the Internet, while others make
use of the Internet as one component of instruction. Some courses include a
one-week instruction in residential schools, usually offered during the summer.

The University offers programmes in the arts, mathematics and
computing, science and technology, social science, education, health and social
welfare, business and humanities.

Students may be of all ages and come from all walks of life. Some of
them want to improve their qualification, others come to the university to do
something they have always wanted but had no time or good chance to do it
before.

The B.A. degree is built up on the credit system. Student’s final mark is
based on the exam in October and the written assignments done during the
year. If you pass and most people do, you have got one credit towards the six
that you need for the B.A. degree. At the usual speed of a course a year it will
take you six(or eight) years to get your degree.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Hajigurte B TekcTe mNpeAJOKeHHs, NOATBEpPKAANIIHME ClaeayHOIHue
yTBep:KAeHHA.

1. The Open University (OU) offers a wide range of courses at many different
levels.

2. The OU was established to give educational opportunities to those people
who want to continue their education at home.

3. In its teaching the OU employs a combination of television, radio,
computer, correspondence tests, broadcasts and personal tuition.

4. The University is open to everybody.

. Bel npouyutanu 00 oaHOM u3 yYHUBepcutreroB AHrauu. HMHoraa ero
Ha3pIBalOT “University on the Air”. Kak Bbl n1ymaere, nouemy?
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GRAMMAR REVISION

l. 3anoJIHNTe MPONYCKH NMpeAJIoKEeHHBIM B ckoOKkax caoBoMm (school etc.).
Eciau HYXKHO HCHOJIb3YiiTe onpeaeeHHBbI apTHKJIBL the.

1 (school) a) Every term parents are invited to ......... to meet the teachers.
b) Why aren't your children at ......... today? Are they ill?
c) When he was younger, Ted hated ......................
d) What time does .............. start in the mornings in your country?
e) A: How do your children get home from ..................... ? By bus?
B: No, they walk. ...................... isn't very far,
f) What sort of job does Jenny want to do when she leaves ............. ?
g) There were some people waiting outside ...... to meet their children.
2 (university) a) In your country, do many people go to ............. ?
b) If you want to get a degree, you normally have to study at.........
c) This is only a small town but............. is the biggest in the country.

1. JloTOJTHUTE NPABYI0 KOJOHKY COOTBETCTBYIIUMH HAapeYHsAMHU.

IlpuaararejgbHbIE Hapeuuns

technical
analytical
practical
mechanical
fundamental
electrical
theoretical

Karteropusi Bpemenn. (The Category of Tense)

Present Tense

I, we, they, you ... work Do you (we, I, they) work? — Yes,
He, she, it ... works you (we, I, they) do. No, I don’t
usually, always, often, never, as a rule, | Does he (she, it) work? — Yes, he
seldom, every month (year, week) does. No, he does not.

Past Tense
I, he, we ... worked Did I (he, they)work? — Yes, | did. No, |
She, you lived didn’t.

they, it played

experimented

came
yesterday, the day before yesterday, last
week (year, month),six months ago, in
1990
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Future Tense

I, we shall (will) work Shall (Will) I, we work? — Yes, | shall
You, they, he, she, it will work (will). No, I shan’t (won’t).

tomorrow, the day after tomorrow,
soon, next month (year, week), in a day | Will she (they, he, you, it) work? — Yes,
(month, year) she will. No, she won’t.

I1l. 3akoHuyuTe mNpeaoxKeHHs, BbIOPAaB COOTBETCTBYWIIHH TMNOKa3aTelb
Bpemenn. (in the past, in the near future, last year, next year, now, last
month, in five years, every year)

1. Electric cars will help to provide traffic safety ... 2. The laboratory supplied
the new calculations for designing the engine... 3. The plant produces a great
number of machines ... 4. She will become an engineer ... 5. They finished
school ... 6. We worked at this plant ... 7. My friend works at the research
institute... 8. Several scientists work at this problem ...

I1V. PackpoiiTe cKkoOOKH, NOCTABHUB IJaroJ B HY:KHO# ¢popme.

1. Prof. Smith (to give) a lecture on physics next week. He (to supply) the
fundamental calculations for designing engines. 2. The Government (to
establish) the automobile Research Institute in 1920. But the scientists (to
start) auto-making research in 1918). 3. We (not to take) that examination
yesterday. We (to have) it in 2 weeks. 4. My father (not to work) in the field of
mechanical engineering, he (to design) boats. 5. E.A.Chudakov (to develop)
the basic formulas of auto-designing. 6. Nick (to know) mathematics well? —
Yes, he does. He (to like) it and (to do) research in this field. 7. You (to work)
in the chemistry laboratory a week ago? — No, we didn’t. We (to work) there
only the day after tomorrow. 8. This program (to include) many problems.

Text 4. THE BRIMINGHAM UNIVERSITY.

3aoanue. IIpouumaiime u nepegedume mexkcm.

The University of Birmingham was founded in 1900. At present it has
more than 20,000 students. An emphasis upon research in all schools if one of
the characteristics of the University.

Manufacturing and Mechanical Engineering is one of five Schools of
Engineering at the University of Birmingham. Its other schools are Chemical
Engineering, Civil Engineering, Electronic and Electrical Engineering and
Metallurgy and Materials.

The courses given in the School are designed primarily to provide a
broad education in the fundamental mechanical engineering sciences and in
economics and business studies. The advanced courses in the School of
Manufacturing and Mechanical Engineering lead to careers in the fields of
design, research, development and production in industry; the government
service; the national research laboratories and higher learning institutions; and
those in some branches of teaching.

One group of courses serves the Industrial Engineering stream and other
serves the Engineering Science stream. The former is intended for students
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whose interests lie mainly in the design and production side of engineering,
the latter is meant for those who are analytically-minded and who wish to
study in depth the theoretical techniques used by engineers. After following a
common first year and before entering the second year, students are divided
into two streams on the basis of their own choice. The courses of study include
mechanical production, electronic and electrical engineering, metallurgy,
mathematics and economics. They are supported by laboratory and drawing
office exercises. In both cases students are engaged in practical work with
engineering firms during the summer vacation.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IIpounTaiiTe caeayumue cCJI10Ba, HMeKIIHe 00Ul KOPEeHb CO CJI0BAMH
PYCCKOTO sI3bIKa, 1 HA30BUTE UX 3HAYEHUS.

mechanical, national, laboratory, career, analytical, theoretical, metallurgy,
electrical, manufacture, industry, chemical, civil, design, firm, characteristics

1. IlepeBeanTe NnpuBeJIeHHbIe HUKE caoBocoyeTanus (Mmoaeiab Adj+N).

broad education, technical management, mechanical engineering, theoretical
technique, electrical engineering, electronic engineering, practical work,
industrial stream, civil engineering, chemical engineering, national laboratory.

I1l. TIlepeBeauTe mMpHBeIeHHbIe HHU’)KE CJIOBOCOYETAHMHS, OOpa3oBaHHbIEe MO
Moaeau N+N(uero?), N+N(kakoi?).

business studies, stress analysis, analogue computation, design project,
second-year student, vacation course, engineering firm, summer vacation,
steam engine, gas engine, railway carriage

IV. IlpeoOpa3yiiTe nmpuBe/JieHHble HHU’KE CJIOBOCOYETAHHUS, 00pa3oBaHHbIE
no moaeaun N of Adj + N, B caoBocoueranus mo moaeau Adj + N + N.

e.g. The School of Mechanical Engineering

— the Mechanical Engineering School
institutions of higher learning, the stream of Industrial Engineering, the stream
of Engineering Science, national laboratories of research

V. JomonHuTe caelywmyw Tadauny:
I'naron CymecTBHUTEeJBbHOE
to design — koHCTpyHpOBaTH design - KOHCTpYyKIHS
to mark — mark -
to research — research -
to support — support -
to lead — lead -
to view — view -
to talk - talk -
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V1. IlepeBeanTe Ha PYCCKHIl A3BIK.

1. Industry usually has specialised operation. 2. This plant specialised in
producing engines long ago. 3. In this field of industry they start from nothing.
4. The start was given and the competition began. 5. The scientific centre of
our country is Russian Academy of Sciences. 6. Our thoughts centre on this
idea. 7. My friend works at the Likhachev automobile works.

VIl. 3aBepmmuTe mpeayiokeHHsi, BbIOPAaB COOTBETCTBYHWIIHE OKOHYAHHUA B
npaBoM cToJjadue.

1. The School of Manufacturing and a) by different groups of courses.
Mechanical Engineering is ...

2. The courses given include ... b) the Industrial Engineering stream
and the Engineering Science
stream.

3. After the first year ... c) practical work with engineering
firms.

4. They are ... d) one of the five Schools of
Engineering and University.

5. Both streams are served ... e) laboratory and drawing office
exercises.

6. The Engineering Science stream courses |f) students are divided into two

is intended for students ... streams.

7. Students who are interested in design g) study the Industrial Engineering

and production are supported by ... stream course.

8. The courses of study are supported by h) mechanical engineering sciences,

economics and business studies.

9. During summer vacations students are i) who wish to study the theoretical

engaged in ... techniques.

VIIIl. Illoab3ysach uHpopManuel TekcTa, pacckaskute 00 yueOHOM mpouecce

HAa  MeXaHHKO-TEeXHOJOrudeckoM ¢akyiabTere bBupMHHTeMCcKOro
YHUBEPCUTETA MO CJHEAYIIIEMY NMJIAHY:

a) Mecto pakynpTeTa B 00Ield CTpYKType YHUBEpCUTETA.

0) Paznenenue CTyI€HTOB Ha JIBa MOTOKA (KOTJa M MO KAKOMY MPHUHIIUIY).
B) [IpenmeTsl, cocTaBAsIOMUE Kypc OOyUyeHHS.

r) [IpakTuyeckue 3aHATUS.

n) [Ipaktuyeckas pabGora (rae u Korjga).

GRAMMAR REVISION
CioBa-3aMecTHUTEIH

Oﬁpamume GHUMAHUE HA UCNONb3068AHUE C108 3amMecmumenell.

One — This complex of plants is the biggest complex in the world. — This
complex of plants is the biggest one in the world.
Ones — He does all the easy jobs and leaves the hard jobs for me. — He does
all the easy jobs and leaves the hard ones for me.
That — This engine is more powerful than the engine of the old type. — This
engine is more powerful than that of the old type.
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Those — These experiments are more difficult than the experiments in our
laboratory. — These experiments are more difficult than those in our
laboratory.

l. YKkaxuTe, B KaKHX NpeIJIOKEHHAX CJI0BO ONE ymorpedJsaeTrcss Kak
CJI0BO-3aMeCTUTeNb, a B KAaKHX — KaK 4YHCJIHUTeJIbHOE WJH
HeompeaejdeHHoe MectroumeHue. IlepeBeanTe mNpeaioOKeHHA  HAa
PYCCKMii A3BIK.

1. This automobile complex on the Kama river is the biggest one. 2. The
engines of the first cars had only one cylinder. 3. Transport has always been
and still remains one of the largest branches in the general system of the world
economy. 4. One must choose a profession which he likes. 5. One of the main
trends in automobile building is the wide-scale utilization of diesel engines on
lorries. 6. My brother has a blue car, and | have a red one. 6. The idea of
automation is one of the most important ideas for modern industry. 7. Our old
laboratory equipment was worse than the new one. 8. One should always
inspect the tool before he begins to work.

. YKakuTe, B KaKUX NpelokeHusx cjoBo that ymorpebuasiercs kak
CJI0BO-3aMeCTHTE]b, 2 B KAKUX — KaK yYyKa3aTeJlbHOe MeCTOMMEeHH e HJIH
cor3. [lepeBeanTe MpeaIOKEeHUsSI HA PYCCKUH A3BIK.

1. Trucks are getting larger and so are the tyres that move them. 2. It is known
that air has pressure. 3. There are many shops in that plant. 4. This fuel
equipment is more modern than that one. 5. The speed of a passenger-car is
higher than that of a bus. 6. There are many interesting stories in this book;
read that one on the system of education in Canada. 7. We could use that
apparatus for various kinds of tests. 8. We know that electric current consists
of the motion of electrons through an electric conductor.

I11. IlpoumTajiTe caeaylwlue NpeAJOKEeHUS] U 3aMeHUTe, rJe BO3MOIKHO,
CylmecTBHUTeJbHBIE cloBamMu-3amectuteasmu that, one, those.
IlepeBeauTe NpeNIOKEHUS HA PYCCKUN A3BIK.

1. One group of courses serves the Industrial Engineering stream and the other
group serves the Engineering Science stream. 2. Students of the Industrial
Engineering Science stream are interested in the design and production
engineering and students of the Engineering Science stream study the
theoretical techniques. 3. The courses of study are supported by laboratory
exercises and drawing office exercises. 4. During the summer vacation students
are engaged in practical work with engineering firms.

IV. TaaroabHas popma B moaeasix Ved + Nu N + Ved nepeBoaurcs:

-MBIi
given -muiics
taken -BHIMHCHA

-HHBIH

-TBIH
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Ilepeeeoume hpazmenmut no oopasyy.

1.the course given ... 2. the advanced courses... 3. the theoretical techniques
used by ...4. specialized operation... 5. analytically —-minded students... 6. a
written letter...

UNIT Il. INVENTORS OF THE WORLD

Text 1. HERO OF ALEXANDRIA

3adanue. Ilpoyumaiime u nepegedume meKkcm.

About sixty years after the death of Archimedes, Hero of Alexandria,
was born. Nobody knows the exact date of his birth, but according to the best
authorities, he lived about 150 B.C. in addition to being a great mathematician,
he invented the siphon, the gearwheel, the pump, the water clock and the steam
engine.

His book on mechanics translated into Arabic was carefully studied by
mechanics and engines of the sixteenth century. In this remarkable book Hero
lists and describes five simple ways by which an unusually heavy weight may
be lifted and moved with minimum effort. These five principles form the basis
of all machinery in the world today and, though described in detail by Hero,
their practical application to machinery did not come about for more than a
thousand years. They are: the lever, the wheel and the axle, the pulley, the
wedge, the screw.

While it is true that the invention of the screw is attributed to
Archimedes and the wedge and the lever were known long before Hero’s time,
he was the man, who showed for the first time that all machinery is based on
these five important principles, and how to apply these principles to machinery
—such as it was in these early times.

Neither he nor anyone else of his time realized the importance of these
inventions. Hero’s book on pneumatics, which was translated into Italian in
1549 and later into English, described more than seventy totally useless
inventions, most of which embody important basic principles. Their main
function was to entertain.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IIpouuTaiiTe caoBa, uMewuue O0MMNH KOPeHb CO CJHOBAMH PYCCKOrO
A3bIKa. 3HAYEHHUS BBIACJHECHHBIX CJ0B YTOYHHUTE IO CJIOBaApPIO.

mathematician, authorities, mechanics, engineer, principle, to list, to Ilift,
pneumatics, to apply, function, minimum, practical

1. Beinnmure #u3 mnepBoro ad3ama TeKCTa Ha3BaHUA H300peTeHHH
I'epona, a u3 BToporo ab03ama — Ha3BaAHHMS MEXAHM3MOB, K KOTOPbIM
ObIJIM TPHJIOKEeHbl MNPUHHOMNBI MeXaHUKH, OTKpbIThie [epoHoMm.
HajinnTe pycckue cOOTBEeTCTBHUSA CJOB B CJ0Bape.
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Haiinute B caoBape 3Hauenus cJjoB: weight, effort, to attribute, to
entertain, to embody.

IV. Haiiaute mnpeasioxkeHne, KOTOpPoe PpacKpbiBaeT CYThb 3aKOHOB
MEXAaHHUKH, OIMUCAHHBIX FGPOHOM, nmepeBeauTe NpeaJoKCeHHNE Ha
PYCCKMii A3BIK.

V. IIpocMoTpHuTe TEKCT M ONpeae/inTe, B KAKUX ad3amax coodmaercs:

a) O NATH NPpUHOUIIAX, COCTABJANIIUX OCHOBY )IeflCTBHH
COBPEMECHHBIX MEXAHHU3MOB H MAalIHuH,

00 H306peTeHHﬂX, npeacraBJd€HHBIX BCJUKUM JPEBHUM MAaTEMATUKOM
I'eponom.

VI. Cyvmmupyiite nojaydeHHnyw Bamu uHpopmanuio o epoHe, pacnoino:kus
ClIeAyIOIHUEe YTBEP/KIACHUSA B MOPAAKE CJCAOBAHUA UX B TEKCTE.

e All his inventions were used to entertain only.

e Hero lived in about 150 B.C.

e Among his inventions are the siphon, the gearwheel, the pump, the water

clock, and the steam engine.

e Hero of Alexandria was a great mathematician and inventor.

e Practical application of these five principles to machinery came about more

than a thousand years later.

e Hero also showed for the first time that all machinery is based on these

principles.

e Hero’s book on pneumatics described more than seventy of his totally

useless inventions.

e The five principles described by Hero are the lever, the wheel and the axle,

the pulley, the wedge, the screw.

e In his book on mechanics, Hero listed and described the five basic

principles of mechanics.

e Neither Hero nor his contemporaries realized the importance of his

inventions.

VIlI. OTrBeThTe Ha BONPOCHI.

1.When did Hero live? 2. What were his famous inventions? 3. Why is his book

on

mechanics so important for the future of the machinery? 4. What are the

five principles of machinery which were listed by Hero. 5. Why were the
inventions described in Hero’s book useless?

GRAMMAR REVISION
1. Kareropus 3anora. (The Category of Voice)

Active Voice (AKTHBHBII 32J10T) Passive Voice (ITaccuBHBIM 3a70T)

1. 3HayeHue:
[Monnexamee npemnoxenus N(Subj)
BBIIOJHIET NECHUCTBHUE.

1. 3HaueHue:

[Moanexamee npeanoxenus N(Subj)
NOJBEPraeTcss BO3JAEHCTBUIO CO CTOPOHBI
JPYroro jJuila uin 00beKTa.
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. ®opwma: 2. ®opmMma:
V (discuss, discusses) be+Ved
We often discuss this problem. He This problem is often discussed in
often discusses this problem. class.

2. IlepeBoa maccuBHOIO 3aJj0ra.

A. The students were provided with all necessary materials.

1) CryneHToB obecneyueanu (obecneuunu) BCEMHU HEO0O0XOIUMBIMHA
MatepuanamMu (riaroan B aKTHBHOM 3ajlore B 3 JHIOE MH.4. C
HEONpeAeIEHHO-TUYHBIM 3HAYCHHUEM).

2) CryaeHTH obecneuusanuch BCEMU HCOOXOJAMMBIMU MaTepuagaMu (riaaron
OKaHYMBAETCSA HA —Cs, -Ch).

3) CryneHThl Oblau obecneuensbl BCEMU HEOOXOMMMBIMU MaTepuagaMu (Taaroi
«OBITH» M KpaTKas popMa MAaCCUBHOTO MPHUYACTHS).

B. The plan was changed by the engineer.

1) UnxeHep usmenun ninan (riaroil B aKkTHBHOM 3aj0Te).

2) Ilnau 6611 usmenen vHKeHepom (Taaroj B MacCHBHOM 3aJiore).

l. IlepeBeaure pparMeHTHl NpeNJOKEHHUH, caeays NpaBHJaM INepeBoaa
NMAaCCHBHOIO 3aJ0ra.

1. His book was studied ... 2. The invention is attributed ... 3. The wedge and
the lever were known ... 4. All machinery is based ... 5. The book was
translated ...

1. IlepeBenuTe cieayumue NpeloKeHNS HA PYCCKUH A3BIK.

1. Preparatory schools are named so because they prepare pupils for entrance
to public schools. 2. Boys and girls are taught together in most British primary
schools. 3. A lot of different courses are provided in British colleges of further
education, which are for people over 16. 4. These courses are run by almost
500 further education colleges, many of which also provide higher education
courses. 5. Teachers are trained at the Teachers’ Training College. 6. Some
additional information on American system of education will be reported in the
newspaper tonight. 7. Modern methods of teaching are hotly debated not. 8.
Cambridge is situated at a distance of seventy miles from London. 9. Every
college is headed by the Dean.

I11. Ha3zoBute Tpu ¢opmMbl caeaywmux raaronaos. Crpynnupyiite Te
rjaarojbl, kKotopbie obpasywt Il u Ill bopMbl MO oOaMHAKOBOI
MOJeJIH.

to speak, to work, to feel, to deal, to come, to grow, to send, to set, to leave,
to become, to bring, to shut, to choose, to think, to provide, to know, to bring,
to use, to buy, to teach, to break, to spend, to put, to build, to let, to show, to
give, to draw, to produce, to catch

1V. TIlepeaenaiiTe npeajioKeHusl Mo cjeayriiei cxeme.

Model: Many examples illustrates this rule.
— This rule is illustrated by many examples.
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1. Two laboratories will study this problem. 2. Several examples illustrated
this idea. 3. The Academy of sciences organized the conference. 4. Each
faculty controls the various subjects of study at this college. 5. The Cambridge
University trains about 7,000 students in different specialities.

Text 2. JAMES WATT.

3aoanue 1. IIpoyumaiime nepesoo ciedynwujux cio6. Imo nomoxcem 6am
Jydyuie nOHAmMb codeprucanue mexkcma.

expertise — macTepcTBO;

milestone — Bexa;

goVernor — perymnsaTop;

pressure gauge — manoMmeTp (npubop A U3MEPCHUS JaBICHUS);
Sequence - mocieI0BaTEIbHOCTD;

sun/planet gearing — naaneTtapHas mepejgada;

to coin the term — BBecTu TepMuH;

ft Ib/min — ¢pyrto-byHTOB B MHHYTY

3aoanue 2. Illpouumaiime u nepeeedume mexkcm.

James Watt was born in Greenock, Scotland, and was taught at home.
Later he went to Greenock Grammar School. His technical expertise seems to
have been obtained from working in his father’s work-shop and from early in
life he showed academic promise. His early formal training was as an
instrument maker in London and Glasgow.

Watt combined the expertise of a scientist with that of practical engineer
and later he was not only to improve the heat engine but also to invent new
mechanisms.

Watt was interested in making experimental models of steam engines and
this marks a historical milestone in engineering development, for they were the
first experimental apparatus purposely constructed for engineering research.
Watt’s early interest in steam arose from experience in repairing a model
steam engine in 1764, and in 1765 he invented the separate steam condenser.
In 1769 he took out a patent on the condenser in which steam came into direct
contact with cold water. That was a milestone by which steam engineering
reached its practical and usable form.

In 1784 he took out another patent for a reaction turbine at a time when
continental engineers were only considering similar approaches. An improved
centrifugal governor was to follow in 1788 and a design for a pressure gauge
in 1790.

In the development of the steam engine James Watt represents the
perfecting of a sequence of stages beginning with the Newcomen engine and
ending with the parallel motion and sun/planet gearing. The latter is said to
have been invented by W. Murdock but patented by Watt.

In the scientific field Watt’s finest memorial, apart from steam engines,
is his establishment of the unit of power - the rate of doing work. He
introduced the term horsepower (hp), one horse being defined as equivalent to
33,000 ft Ib/mm.

James Watt died in 1819 in Heathfield, after a life of incomparable
technical value. Later, a statue to Watt was placed in Westminster Abbey.
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TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Ha3oBuTe 3HAYEHHUSA CJ0OB, MMEKIMMUX O0MMH KOPEHb.

technical, practical, experimental, models, apparatus, to construct, condenser,
patent, reaction, turbine

. Ha ocHOBaHMH mNOJYyYeHHOH M3
cJeAyIyw Tadaunny.

TEKCTAa I/IH(l)OpMaIIHI/I 3aIMOJIHHUTE

Time Watt's activity and its results

1761
1765
1769
1784
1788
1790

repairing a model steam engine

I1l. B 4yemM nmpuHUOMDHAJbHOE OTJHMYHEe HM300peTaTeNbCKONH NAeATEJbHOCTH
JAxeiimca Yarra oT jAeaTenbHOocTH ['epona? Jlokakure CBOW TOYKY
3peHHs, OMUPAasiCh HA COJAeprKaHUe TeKcTOoB 1 u 2.

GRAMMAR REVISION
I'nmaroasl ¢ npeajoraMmm B naccuBe

AHTIIL Pycck. ITepeBon
to insist on HacTauBaTh Ha This problem was not spoken of. — O6
to deal with UMETH JEeJI0 C 3TOH mpoOyieMe He TOBOPHUIIH.
to refer to CCHUIATHCS Ha
to depend on 3aBUCETH OT
to rely on(upon) mojaraThCs Ha His opinion cannot be relied upon. —
to work at paboTaTh Han Ha ero MHeHue Henb3sd moaaraTthbces.
to speak of(about) TOBOPHUTH O
to look at CMOTpPETh Ha
to take care of 3a00THUTHCA O
to answer OTBEYaTh Ha The letter was answered. — Ha
to follow CIIEeN0BAaTh 34 MUCHMO OTBETHIIH.
to influence BJIMSITH Ha
to make reference to | cchinaThbes Ha The car must be taken good care of. —
to take care of 3a00THTHCA O O mMamuHe cIeNyeT XOpouo 3a00TUTCH.

l. ITepeBeauTe HA PYyCCKHH SI3BIK.

1. This lecturer is always listened to with great interest. 2. Your friend is very
well spoken of. 3. The new equipment can be relied upon. 4. | recommend you
to read the article referred to by our professor. 5. When was the doctor sent
for? 6. Prof. Smith’s lecture was attended by a lot of students yesterday. 7. In
this book no mention is made of the British Polytechnics. 8. Care must be
taken in using new computer programs. 9. My watch is fast, it cannot be relied
upon. 10. Why was he laughed at? 11. These books are needed by all our
students. 12. The letter will be answered tomorrow. 13. The lecture was
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followed by a heated discussion. 14. This professor is very well spoken
about. 15. The speaker, who was listened to with great interest, spoke about
the use of the atomic energy for peaceful purposes. 16. | want to have some
handbooks on this question, which can be relied on.

. PackpoiiTe ckOOKHM, MOCTABHUB IJIaroJibl B NacCUBHYI0 dopmy.

1. This student can (to rely on). 2. This equipment must (to take good care of).
3. The new model of Volvo always (to look at) with great interest. 5. Professor
Semenov’s invention often (to refer to). 5. The program of this subject much
(to work at). 6. The whole reference book (to look through), but we couldn’t
find any answer to the question. 7. Plastics (not to affect) by water. 8. The
conditions (to agree upon) yesterday. 9. The lecture (to follow) by a seminar.

I1l. IIpeoOpa3yiiTe cJeaywmue TNpPeJJOKEeHUS B TMPeIJOKEHHA CO
CKa3yeMbIM B CTPaaaTeibHOM 3aJjore.

A.l. Watt started engine manufacturing in 1870. 2. The scientist named his
device steam governor. 3. In 1781 Watt produced a rotary-motion steam
engine. 4. Watt compared his device to a horse.

B. Model: He gave me a book.
— The book was given to me.
— 1l was given a book. (apyrue riarojsl, BEICTyAKNKHE B
aHaJOTMYHBIX KOHCTpykuuax: ask, offer, pay, show, teach, tell)

1. They offered me a job. 2. The engineer showed them the new machine.
3. The U.S. Government gave him the patent for this invention. 4. This college
offers students education in the field of engineering.

Text 3. FARADAY PUTS ELECTRICITY TO WORK.

3aoanue. IIpouumaiitme u nepegedume mexcm.

Michael Faraday, who was born in 1791 and died in 1867, gathered
together and set in order all the work of the scientists who had worked on
electrical problems before him.

His father was a blacksmith, and Faraday was born to work with his
hands too. At the age of thirteen he went to learn bookbinding. Once when
binding an encyclopedia he ran across an article on electricity. It struck his
imagination and aroused his interest. With the little money he could save, he
bought a cheap and simple apparatus and set to make experiments. He attended
the lectures of Humphry Davy, an outstanding scientist and the most popular
lecturer in London at that time. It was Davy who helped Faraday to become
assistant at the laboratory of the Royal Institute and to get a profound
knowledge of the subject. In 1823 he discovered how to make an electrical
motor. In 1831 he built the first generator, then called dynamo. Faraday
showed that the relation between magnetism and electricity was dynamic and
not static. In 1833 Faraday discovered the laws of electrolysis. The works of
many other scientists were influenced by the discoveries made by Faraday. As
a result of Faraday’s work Morse was able to invent the electromagnetic
telegraph; Bell invented the telephone; and Edison devised the electric light.
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TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Ha3zoBuTe 3HaUueHHE CeAyimuX UHTCPHANMMOHAIBHBIX CJIOB.

electrical, problem, motor, generator, dynamo, modern, starting motor, battery,
electrolysis, telegraph, telephone, to start, to illuminate

. HaiinuTe B TeKcTe CcJOBOCOYEeTaHHS, 00pa3oBaHHbIe MO Mojaeau to
V+N, coOTBeTCTBYHIIHE PYCCKHUM CJI0BOCOYETAHMUSIM.

0000muTH paboTy, NpUBECTH pabOTy B MOPAAOK, MOJYy4YaTh IJIEKTPUUECKHUHN TOK,
3allyCTUTh JBUTAaTelb, NEpe3apAgUTh aKKyMyJIATOpHY OaTaper, cHabxXaTb
JIEKTPUUYECKON dHepruei, OTKPBITH 3aKOH, H300pecTH DBIEKTPHUECKOE
OCBEIlEHUE

I1l. Haiigute B TeKkcTe NpPeAJOKEHHUS €O CKa3yeMbiM B CTPaJaTejbHOM
3ajiore M nMepeBeJAUTe UX HA PYCCKHUI fI3BIK.

IV. OTBerbTe Ha cieAyWIIHE BONPOCHI.

1. When was Michael Faraday born? 2. What did he discover in 1823? 3. What
did he build in 18317 4. Where does the starting motor draw electricity from?
5. How is the generator driven? 6. How is the battery recharged? 7. When did
Faraday discover the laws of electrolysis? 8. Whose works are based on the
discoveries made by Faraday?

GRAMMAR REVISION
Cnennaabubie Bonpochkl (Wh-questions)

Who? What? Where? When?

You Study many subjects at the Institute every year

Who studies many subjects at the Institute every year?
What do you study at the Institute every year?

Where do you study many subjects every year?

When do you study many subjects at the Institute?

E-NNCO RN O

l. ITocTaBbTE cHenMAaJbHBIE BONNPOCHI K BBIJCJIECHHBIM CJJ0BaM.

1. A new experimental minibus was made at the Likhachev Automobile
Works.(2) 2. There are many research institutes in our country.(2) 3. The plant
will produce new types of engines in a few years.(3)

. N3yunte cnpaBky 00 oaHoM wu3 wu3sobperareineid Begocumemxa —
woraanaune K.Mak-Muaaane. 3apaiite Cco0eceJHHKY cHeuHaJbHbIe
BOINPOCHl HA AHTJHICKOM siI3bIKe MO CO/IePKAHUI0 CIIPABKH.

Kirkpatrick MacMillan (1813-1878)

e Son of a blacksmith

e Designed and built the first foot-pedal bicycle

e Called the devil on wheels, neighbours thought he was mad
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e Fined in 1842 for knocking someone down in the Gorbals
e Did not patent his design and sold it to an English firm for 7 pound sterling

Pa3znenurtennnbie Bonpocnl (Tag-questions)

YTBepauTelbHOE NMpeaoKeHUue + OTpuuarte/ibHOE NMpeaJOKeHHe +
OTPHUATEJbHBIN KPATKUIN BONPOC NMOJIOKUTEJNbHbIH KPATKHHA BONPOC
Mary will be here soon, won’t she? Mary won’t be late, will she?

There was a lot of traffic, wasn’t there? | They don’t like us, do they?
Jim should pass the exam, shouldn’t he? | You haven’t got a car, have you?

I1l. 3axkoHumuTe cJeayHIue npeajoKeHus, 4YTO00BI NOJYYHThH
pa3iejuTebHbIEe BONPOCHI.

1. you were born in Russia, ...? 2. You know English, ...? 3. James Watt
improved the design of the car, ...? 4. You have read about Henry Ford, ...? 5.
You couldn’t read about his invention in this book,...?

IV. H3yuyute cnpaBky 00 u3BecTHoM yueHoMm — Jyopae KeabBune. 3agaiite
co0eceJHUKY pa3jeuTeJbHbIe BONPOCHI IO COJAEP/KAHMIO CIPABKH.

Lord Kelvin (1824-1907)
e William Thompson, born in Belfast but moved to Glasgow in 1932,
e Studied: the nature of heat;
laid the ground for the electromagnetic theory of light
attempted to determine the age of the earth
planned and supervised the laying of the first transatlantic cable
e “The life and soul of science is its practical application”
e A humble man, married twice but had no children
e Remains lie at Westminster Abbey

Text 4. SOME PROMINENT BRITISH SCIENTISTS

3aoanue 1. IIpouumaiitme nepe6ood cnedyrouwux cio6. Imo nomoxcem 6am
Jyuuie NOHAMb codeprcanue mekcmd.

fluxion - npousBoaHas;

the calculus - ucuucnenus;

the law of gravitation — 3akoH BCEMUPHOTO TATOTCHUS;
the reflecting telescope — 3epkalbHBIH TEIECKOT;
grinding lenses - 060bekTUB,;

binary stars — agBoiiHBIE 3BE3/IHI;

nitrous oxide — 3akuchr azoTa;

laughing gas — Becensmuii ras;

respirable — o, 4T0 MOXHO BIBIXaTh;

potassium — kanuii;

sodium - HaTtpui;

fire-damp - pynHu4HBI Ta3;

the safety lamp — 6e3omacHas uau pyJaHUYHAS JaMma;
benzene - 6ensomn;

an antiseptic to dress wounds — aHTHCENTHYECKOE CPEACTBO Mg 00paboTKH
paH;
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positively charged — nonoXuTenbHO 3apAKCHHBIN;
the decay of the elements — pagnoakTUBHBIN pacmag 3JIEMCHTOB;
mortality - cmepTHOCTB

3aoanue 2. Ilpouumaitme u nepesedume mexkcm.

In this article we would like to mention some of the outstanding British
scientists and inventors buried or honoured by a memorial plaques in
Westminster Abbey, London.

Isaac_Newton (1643-1727), one of the greatest scientists of all time,
discovered the method of fluxions, later known as the calculus. It was a most
important mathematical invention. His second major work was the discovery of
the law of gravitation. Then came the formulation of Newton’s three laws of
motion, the analysis by experiment of white light and the nature of colours,
and research on a new type of telescope, called the reflecting telescope. His
main publication was “Mathematical Principles of Natural Philosophy”, of
which there have been several editions. The whole development of modern
science begins with this great book.

William Herschel (1738-1822), an astronomer, became expert in
grinding lenses and built the largest telescope then known. In 1781 Herschel
discovered the planet Uranus, the first such discovery since prehistoric times.
His other discoveries include binary stars, two new satellites of Saturn, and
infra-red rays from the Sun.

Humphry Davy (1778-1829), a chemist and physicist, prepared and
tested nitrous oxide (laughing gas). He discovered that pure nitrous oxide was
respirable. In 1807 he succeeded in preparing potassium and sodium by the
process of electrolysis. He also investigated the nature of fire-damp, the
explosions of which had caused much damage in mines. This investigation led
to the invention of the safety-lamp (known as the Davy lamp).

Michael Faraday (1791-1867), a physicist and chemist, contributed
greatly to the development of modern science. In 1825 he discovered benzene.
However, it is with electricity and electrochemistry that his name is usually
linked. He discovered the connection between electricity and magnetism and
showed that electromagnetic induction was possible. He used induction to
produce the first electrical generator and the first transformer. He was also the
discoverer of the laws that control the process of electrolysis.

Charles Darwin (1809-1882), an outstanding naturalist, spent five
years on the Beagle during her voyage in the Southern Hemisphere (1831-1836).
He made observations of the geology and natural history of the region, and
after his return to England he published a book about reef formation, which
is still generally considered valid.

In 1859 he published his great work "On the Origin of Species by Means
of Natural Selection, or the Preservation of Favoured Races in the Struggle
for Life". One of the most important results of Darwin's work was the
demonstration that the evolution of plants and animals gives no evidence of
divine guidance. Evolution is the theory that all living things (plants and
animals) have developed from earlier and different forms, and have not been
specially created. This fact led to a conflict between the upholders of religion
and the scientists.

Joseph Lister (1827-1912) was the founder of antiseptic surgery (the use of
chemicals to prevent surgical infections). He introduced carbolic acid as an
antiseptic to dress wounds. Mortality arising from infected wounds declined

29



sharply in Lister's ward, and gradually other surgeons began to adopt his
methods.

Ernest Rutherford (1871-1937), the great pioneer of nuclear physics, made
fundamental discoveries concerning the nature of radioactivity. He
distinguished between the two types of radiation, which he named alpha and
beta rays. In 1919 Rutherford was the first to split the atom by natural means.
He deduced the existence of a heavy, positively charged core in the atom,
which he called the nucleus. Rutherford received the Nobel Prize for his
investigations into the decay of the elements and the chemistry of radioactive
substances.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. O0600muTe MHPOPMALMIO TEKCTA, 3ANMOJHHUB CJAEJAYIONYI0 TadJaumy.

Inventors of the World Inventions and Discoveries

Isaac Newton
William Hershel
Humphry Davy
Michael Faraday
Charles Darwin
Joseph Lister
Ernest Rutherford

Il. Honb3ysich TabauLel, NepecKa)kuTe TEKCT.
GRAMMAR REVISION

l. BpiOepuTe HYy:KHYI0 (pOpMY BCIOMOTaTeJbHOIO IJaaroJjia.

1. This plant ... reconstructed only five years ago. (will be, is, does, was) 2.
Our country ... produce many more automobiles in ten years. (does, is, will,
shall) 3. These new problems ... not much worked at now. (will be, are, do,
were) 4. As a rule, cars of this type ... produced by European firms. (do, are,
will be)

. OTMeTbTe NMpeaoKeHHs, B KOTOPBIX HYKHO YNOTPeOUTHh NMAaCCHUB NPH
nepesoje Ha aHrAUHCKUN A3bIK. [lepeBeauTe nNpeanoxenud.

1. OTkpbeIiTHE 2NEKTPpOHA OBIIO OUYEHBb BaXXHOU Bexol B Hayke. 2. HoBas monmensb
3TOro aBToMoOuns OynxeT BbIIyHleHAa B clelyomeM roay. 3. MHoro nuet
WHXKEeHephl paboTanu HajA co3gaHueM dToro amnmapata. 4. Ha mateHT 3ToTrO
n3o0peTaTesasi 4YacTO CCHITAIOTCI B TEeXHHUeckKod mautepatrype. 5. CKOIBKO
CTYIEHTOB oOydaeTcs B BalmeM HHCTUTYTe?

I1l. OTmeTbTe BONPOC, OTBETOM HAa KOTOPBIH MOXKeT CHAYKUTH cleaylouiee.
a) Yes, it will,

1. When will city traffic undergo changes? 2. Did city traffic undergo
changes? 3. What undergo changes? 4. Will city traffic undergo changes?
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b) It was created more than 80 years ago.
1. what was created in our country? 2. Where was automobile industry created?
3. When was automobile industry created? 4. When was automobile industry
created in our country?

1V. Haijigurte CCKOe IMpeaJioKeHHe, INIPH IepeBOoJe KOTOPOro HaIo
9
ynorpeouTts raaroa does. [peanoxeHus mepeBeIHTe HA AHTJIHHCKHI
A3BIK.

1. Kro paGotaeT Hax 3Tol mpobGaemoi? 2. DToT 3aBox OyJaeT MPOM3BOIUTH B
nBa paza Oonpime aBTOMOOUIEeH depe3 mATh jJeT. 3. Korga oObIYHO HaYMHAETCH
aexknus mo xumMuu? 4. Drta nmabopaTtopus HE 3aHMMallach KOHCTPYHPOBAaHHEM
HOBBIX MoJene aBTo0ycoB. 5. Mcnonb3yeTcsa AW HOBBIW THUIl JBUTATENS HA 3TUX
aBTOMOOUIAX?

V. Haijigute pycckoe mnpeaAJyoKeHUe, IMpPHU MNepeBoae KOTOPOro HaIo
ynorpeourts riaaroa do. [IpeaioxkeHuss mepeBeIuTe HA AHTJIHICKHI SI3BIK.

1. Kto pa3pabotan sty mpoOnemy? 2. IlpousBoicTBO JBUTraTelieil Ha 3TOM
3aBoJie B MNPOMIJIOM TOAY 3HAYHUTENbHO yBenuuuiaoch. 3. Korma BB 0OBIYHO
paboraere B mnaboparopuu? 4. Krto wucmeiTBIBaeT 3TOT aABurartenn? 5. ['ae
HUCIBITHIBAIOT 3TOT ABUratens? 6. Mcnmonb3oBalicsa 1M HOBBIA THUN JABUTATENS Ha
3TUX aBTOMOOUISIX?

V. 3aKkoHYHTe TpeNJiOKeHHsI, 4YTOObI MNOJYYUTH pa3euTebHbIE
BOMPOCHI.
1. She knows you, ... ? a) is she b) isn’t she? c¢) doesn’t she?

2. He’s right, ... ? a) isn’t he b) doesn’t he c) is he
3. He couldn’t go there, ...? a) can he b) could he c¢) couldn’t he
4. There is a post-office near here, ...? a) isn’t it b) is there c) isn’t there

UNIT I1l. ENGINEERING
Text 1. MECHANICAL ENGINEERS

3aoanue. Ilpouumaitme u nepesedume mekcm.

The engineer typifies the 20" century. He is making a vast contribution
in design, engineering and promotion. In the organization and direction of
large-scale enterprises we need his analytical frame of mind. We need his
imagination.

He is either designing the product itself or inventing new products or
testing the product, its components, and the materials in it; or analyzing its
performance and making a mathematical analysis.

He may be engaged in the development of the new product, making
drawings and specifications.

He may be concerning himself with the development of a new production
process, or the adaptation of a current process to a new product.

He may be utilizing his engineering know-how in determining the best
processes and equipment for the mass production of high-quality products.
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He may be the project engineer in charge of the design and installation
of a highly automatic conveyer system for handling different kinds of parts
between various assembly stations.

He may be working on designing and developing tools, dies, jigs,
assembly fixtures and welding fixtures for the production of an automotive
body.

In the 20" century the engineer had at his command many new sources
of power. He works hard to develop better materials, especially new alloys for
special purposes. He wants to make machinery automatic.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Ha3zoBure JHAYECHHUSA CICeAYHIIHuX HHTCEPHANIHOHAJBbHBIX CJIOB.
3HavyeHnus BBIACJICHHBIX CJIOB («J'IO)KHI)IX )lpyseifl nepeBonana»)
YTOUYHHUTE IO CJOBapIo.

contribution, organization, test, component, to analyze, adaptation, project,
conveyer, special, direction, analytical, analysis, specifications, assembly,
station, command

1. Hajlizure B 4-8 a03amax aHrJuiicKue JKBUBAJEHTHI AJH CJIOB:

CYIIECTBYIOUIUN NPOLECC, HUCTOYHUKHU DHEPIUU; YCTAaHOBKA, Y3Jbl;, CIJIaBBhI;
TPAaHCHOPTUPOBKA; YHNOPHO paboTaTh; MHXKEHEPHOE YMEHHUE, OTBETCTBEHHBIN 3a
..; B CBOEM PacCHoOpsIXKECHUU

I1l. Bpinumure U3 3 M npeamocjegHero ad3aumeB aHrJUHiicKHe CJOBa U
COYETAHHUSA CJOB, CJHYyKAIHe I 0003HAYEHUSI MOHATHH, CBA3AHHBIX C
AesITeJIbHOCTHIO HHKEHEPAa B KOHCTPYKTOPCKOM O10poO:

Bupg n1esiTeJbHOCTH O0BbeKT NeITEeJIbLHOCTH
1. to develop — pa3pabaTbeiBaTh New product -
2. Drawings and specifications -
3. to design -HOBasi MPOJAYKIHUS,
HOBBIE HHCTPYMEHTHI,
y31bl, KPENJIEHU s

V. Bpimummurte H3 2 ad3ama AaHIJHHCKHE CJOBa M COYETaHHS CJOB,
C.]]y)KalIlI/le AJAA 0603Haqem/m HOHﬂTﬂﬁ, CBA3AaHHBLIX C ICATCIBHOCTHIO
HH)KeHepa B JabopaTopuu.

V. IHouab3ysich MHpopManued TekKcTa, 3alOJHUTEe TaldJauly, OTBETHB Ha
Bonpoc: What does the engineer do?

At the plant In the lab In the designing office
1 1. ... 1. ...

2 2. ... 2. ...

3. 3. K

4. ... 4. ... 4. ...
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VI. Complete the following sentences:

1. The engineer typifies ... a) the products’ performances.

2. He makes a great contribution ... b) deals with the automation of
production processes.

3. His main functions are ... c) the 20™ century.

4. The engineer also analyses ... d) the analytical frame of mind and
imagination.

5. So he can work in ... e) to progress.

6. At present the engineer ... f) designing, developing and testing the
products.

7. The work of the engineer requires... g) the designing office, in the lab and in
the production field of engineering.

VIl. a)lloas3ysics 3anmoqHeHHOW Tabaumeii u Tekcrom “Mechanical

Engineers”, pacckaxure 0 pa6oTe HHKeHepa:
1) B 001aCTH KOHCTPYMPOBAHMUS;
2) B HCCJIe0BATEIbCKOM 001aCTH;
3) Ha mpou3BOJACTBE.
b)Bbl — nHKeHep-KOHCTPYKTOpP. Pacckakure, rae Bbl padoTaere U 4eM
3aHNMAaeTecCh.
C) Bbl paboTaeTe B HCCJIEA0BATEJbCKON Ja00OpaTOPHH MO MCHBITAHHUIO
HOBBIX y3J10B (MaTepuanon). Ckaxure, B 4eM 3aKJ0YaeTCs Bama

padora.
GRAMMAR REVISION
Karteropusi Buaa (The Category of Aspect)
Non-Continuous Aspect Continuous Aspect
(HepiuTeJIbHBIH BH) (AnuTeabHBIH BHI)

1. 3uavenmne: JleiictBue mnpenctaBiaeHo | 1. 3navenme: JleiicTBUEe mpeacTaBIEHO
KaK baxrT. OTnenbHBIE uin KaK npoiecc. He3zakoHueHHBIE
MOBTOPAKOIIUECS NEeUCTBUS B IEeUCTBUSA, npoucxonsuue B
HacCTOSIIEM, npomeameM uiau HAaCTOSIIEM, npomeameM uiaun
Oynymiem. Oynyuiem.

2. ®opma: speak, spoke, will speak 2. ®opma: be+Ving

3. ®opMajbHbIE MOKAa3aTeJHu: often, | 3. ®opmaabHbIe mNoOKa3zaTeJH. NOW,
seldom, usually, sometimes, still, at present, at that time,
yesterday, tomorrow npuoamouHvle 8pemenu, moyHoe

yKasarnue Ha epem:.

4. He is working at this plant now. Is he
working at this plant now? - No, he
is not. Yes, he is.

|I. CpaBHuTe ciaelyHlIIHe NPeIJOKEHUS U NepeBeJUTe UX HA PYCCKHUH fA3BIK.

1. Our engineers work hard at this problem. Look at these two men — they are
working at a new problem. 2. Our autoplants produce all the main body
components. This plant is producing only tyres now. 3. “Moskvitch 2141” has
the speed about 150 kilometres per hour. Look at this car. I think it is doing
160 km per hour now. 4. They designed this instrument for laboratory research
last year. When we visited their institute they were designing the new
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equipment. 5. The millionth electric motor is rolling off the conveyer line of
the plant now. Representatives of more than 80 professions took part in its
manufacture. Next year the plant will be producing 1,000 electric motors every
day.

1. Hcnoap3yiiTe ciaeaymommue nNpeajosKeHUs AJsi ONUCAHUSI COBPEMEHHOTO
COCTOSIHMS HAYKH.

Model: The volume of scientific information did not grow so rapidly in
the 19'" century.
— The volume of scientific information is growing very rapidly
now.

1. Knowledge did not expand so rapidly in the 19" century. 2. Not so many
people took part in research in the 19" century. 3. Scientists did not work in
big research teams in the 19" century. 4. Not so many new branches of science
appeared in the 19'" century. 5. Research centres did not grow so rapidly in the
19'™" century. 6. Scientific thinking did not develop so rapidly in the 19'"
century. 7. Scientists did not publish so many papers in the 19'" century.

I1l. MokpuTukyiiTe cileAyllue 3asiBJeHHnsi, ynorpedous not ... enough.

Model: The situation is improving.

— Quite true, but it is not improving rapidly enough.
1. We are using this technique effectively. 2. Scientific contacts are
expanding. 3. He is doing this work well. 4. Research methods are improving.
5. This process is going rapidly. 6. Technology is developing. 7. Our
knowledge of the world is growing.

I1V. TIloctaBbTe raarojg B ckoOKax B HY:KHYI0 (popMy BpeMeHHU U BHUAA.

1.1 know she (to prepare) for a difficult experiment now. 2. What you (to do)
when | (to come) in? — | (to read) an article on the British educational system.
3. | thought you (to do) this work yesterday. — Yes, and | still (to do) it. 4.
Tomorrow at 6 o’clock I (to report) the results of their analysis. 5. Our
laboratory will be provided with new equipment. These two engineers (to
mount) a new electronic system. 6. Research centres (not to grow) so rapidly
in the 19" century. But they (to grow) very rapidly now.

Text 2. EDUCATING TOMORROW’S ENGINEERS.

3ananue 1. IlpounTraiiTe mnepeBoa cJeAYWUUX CJA0B. ITO MNOMOKET BaM
Jy4dlle MOHATH COAEpPKaHUE TeKCTAa.

to condense down — ymeHbImaTh 10;
objective — mensp;

to recognize — onpenenasaTrs, NIpU3HaBaTh,
to encourage — noowpATs;

interchange — (B3aumo)oOMeH
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3aoanue 2. Ilpouumaiime u nepegedume mexcm.

Engineering education developed very differently on the Continent and
in the UK. On the Continent, engineering and technical sciences were set up in
technical universities, while in the UK engineering departments were set up in
multi-discipline wuniversities. As a consequence, engineering education
developed on the Continent as a more professionally oriented subject, while in
the UK the emphasis was on engineering science. Perhaps because of their
size and their more professional engineering-oriented courses the Continental
technical universities have developed a much closer relationship with industry.
In Germany, the Herr Professor is also likely to be a Herr Director and there
are many visiting industrial professors, who will spend a day a week in the
University. In France much of the lecturing is provided by staff from the
appropriate industries. There is nothing similar in UK engineering
departments.

The question is what is to be done about engineering education in the
UK? In the opinion of Britain’s specialists, 70 to 80 engineering faculties in
English universities and polytechnics should be condensed down into 20 or so
major technical universities. They should become more industrially-oriented.

Lastly, the objective of engineering education and training should be
recognized. So what should be the objective of undergraduate education? It is
to educate and train people to think and search out knowledge for themselves,
and to have the self-assurance to apply it to the job in hand. Many of the
courses are now much too intensive and students have too little time or
encouragement to read and think for themselves. The solution is to recognize
that it is impossible to cover all the subjects which an engineer may find
useful in a lifetime, and realize that if he has been correctly educated he can
read up on subjects which he may need as he progresses in his career.

However, industry must recognize that a graduate will need training in
the specific area in which he is working, and must also be prepared to
encourage him to attend continuing education courses and/or seminars and
conferences as appropriate. It is clear that there is to be much more
interchange of staff between industry and higher education.

The education and training of engineers must be a partnership between
industry and higher education, which extends from undergraduate education
and training through to post-graduate short and long courses and research.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. a) B mnepBom a03ame TeKCcTa CpPaBHUBAeTCs CHCTEMAa BBICIIEro
TeXHHYEeCKOro odpaszoBanusi B BeankoOpuTaHMM M HAa KOHTHHEHTe.
Ectph au pa3auuusa mexay numu? Kakue?

b) OcraBmasics yacTh TekcTa siBaseTcsi oTBeToM Ha Bompoc: What is
to be done about engineering education in the UK? IlepeuuncauTte
H3MEHEHHUsI, KOTOpbIe, 0O MHEHUI0 aBTOpPa, NOJKHbI ObITH BHECECHBI B
CHCTEMY TEXHHMYECKOro oopasopanus BeaukoOpuranum.

¢) OxgHuM H3 cnoco00B yJay4YIIeHHS MOATOTOBKH HHKEHEPOB SIBJIsieTCH
COTPYAHHYECTBO BBHICIIMX YUYeOHBIX 3aBeJeHHMIl C MPOMBIIIJEHHOCTHIO.
B uem oHO monxkHO mposaABAATHCcA? IloaTBepaUTE CBOM OTBET CCHLIKOM
HA TEKCT.
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GRAMMAR REVISION

COMPLEX OBJECT (with the Infinitive): N+ let (make, put, allow, cause)+

N +V unu toV

a) The professor allowed his students to use calculators. — TIpodeccop
pasp€uminia CTYACHTAaM IMOJb30BATHECA KAaJIBKYJIATOPOM.

b) The teacher made him repeat the rule. — Yuurenp 3actaBun ero NoBTOPHUTH
IIpaBUIIO.

c) | know him to have left for Moscow. — fI 3Har, 4T0 OH yexaa B MOCKBY.

l. HajinuTe CJO0KHOEe [JONOJHEHHE C ]/IH(])I/IHI/ITI/IBOM B Cleayrmux
NpeaJoKeHUuAX.

1. The Industrial Revolution began by putting water and steam to work. 2.
James Watt devised the concept of horsepower to make his customers
understand the amount of work his machines could perform. 3. The great heat
made the engineer utilize other working conditions. 4. Weakness in the metal
causes engineers to reinforce it with artificial fibers. 5. The professor wants
the students to carry out some experiments. 6. The laboratory assistant expects
the devices to have been repaired some days ago. 7. The technician felt
something heavy strike the platform. 8. We know him to have worked out a
new method of applying quantum generators in medicine. 9. I’d like this
reaction to be repeated. 10. We know this scientist to have been working at
this problem for some years.

Il. BcecraBbTe BMecTO mpomyckoB raaroasi: to enable - pgaBartse
BOOMOKHOCTE; t0 allow - mo3Boasite; to make - 3acraBasTh; t0o cause —
BbI3bIBaTh. IlepeBeaquTe MpeasioKeHUsT Ha pycckuil s3bik. OOparture
BHUMaHHe Ha TO, 4YTO mocJje rJugaroaa to make B 3HAYEHHUU
«3aCTaBJAATHL» HHPUHUTHUB ynorpedasercsa 0e3 to.

1. The rise in temperature ... the mercury ... rise up the tube. 2. The motorway

. motorists ... travel from London to Birmingham much more quickly than
before. 3. The use of tractors ... more food ... be produced more cheaply. 4.
The presence of oxygen ... the mixture ... burn rapidly. 5. The increase in
exports ... the country ... import more raw materials. 6. The risk of an
explosion ... the workers ... leave the factory. 7. The sharp rise in temperature
... the engine ... overheat. 8. The presence of non-metallic constituents in iron

. it ... behave in various ways. 9. The growth of industrial towns ... many
people ... leave the countryside. 10. The different gear ... the two rear wheels
... turn at different speeds.

I1l1. IlepeBeanTe mpuBeJeHHbIe COYETAHUA CJOB.

A. OOpaTtuTe BHMMaHHMe HA TO, YTO HH(PUMHHUTHUB, CTOSAIIUI MocJie rjaaroJa-

CKa3yeMoOro MoxeT ObITh 00CTOAATEJHCTBOM WEJIH.

Hanpumep: They were used to provide ...

- Ux nucnonp3oBanu (Ans yero?), umobsl obecnevyums ...

I. ... wind was used to provide energy... 2. ... water was used to provide
energy ... 3. ... the concept “horsepower” was devised to make customers ... .
4. This problem is too complex to be solved by the students. 5. They hoped to
be sent to the conference.
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B. Ecau mocJie riaarojia-cka3yeMoro CTOMT CylecTBUTeJbHOE, a MOCJe HEro
HHPUHUTHUB, TO HHPUHUTHUB MOKET OBITH MU OOCTOSATEJIHLCTBOM Il€JIH,
WJIH oOmnpeaejeHHEM K CYH[eCTBHTEJbHOMY.

Hanpumep: He devised this concept to calculate the amount of work.
— O" wu3obpen »dTO TOHATHE, UMOObBL __nodcuumamos
KOJINYEeCTBO paboOTHI.
He invented steam engine to perform work.
— OH u3o00pen mapoBO#l ABUTATENb 014 HPOU3BOOCMEA
pabomosi (Komopwelii 6y0em npouszsodums pabomy).

1. They discovered ways to refine metals. 2. James Watt devised the concept

of horsepower to make his customers understand ... 3. The engincer has the

ability to calculate ... 4. He has stronger materials to work with... 5. This
method is accurate enough to give reliable results.

TEXT 3. THE ENGINEERING PROFESSION

3adanue. Ilpouumaiime mekcm u onpedearume:
@) 0 KAKUX UHMNCEHEePHbIX npodheccusx uoem peusv 6 nepeom avzaye;
0) 0 KAKUX MEeXAHU3IMAX U MAWUHAX COOOuaemca ¢ mpembem abdzaye;
6) 6 ceazu ¢ uem ynomanym XX eex ¢ nocneonem aézaue.

Engineering is one of the most ancient occupations in history. Without
the skills included in the broad field of engineering, our present-day
civilization never could have evolved. The first toolmakers who chipped
arrows and spears from rock were the forerunners of modern mechanical
engineers. The craftsmen who discovered metals in the earth and found ways to
refine and use them were the ancestors of mining and metallurgical engineers.
And the skilled technicians who devised irrigation systems and erected the
marvelous buildings of the ancient world were the civil engineers of their time.

Engineering is often defined as making practical application of
theoretical sciences such as physics and mathematics. Many of the early
branches of engineering were based not on science but on empirical
information that depended on observation and experience.

The great engineering works of ancient times were constructed and
operated largely by means of slave labor. During the Middle Ages people
began to seek devices and methods of work that were more efficient and
humane. Wind, water, and animals were used to provide energy for some of
these new devices. This led to the Industrial Revolution that began in the
eighteenth century. First steam engines and then other kinds of machines took
over more and more of the work that had previously been done by human
beings or by animals. James Watt, one of the key figures in the early
development of steam engines, devised the concept of horsepower to make his
customers understand the amount of work his machines could perform.

Since the nineteenth century both scientific research and practical
application of its results have escalated. The mechanical engineer now has the
mathematical ability to calculate the mechanical advantage that results from
the complex interaction of many different mechanisms. He or she also has new
and stronger materials to work with and enormous new sources of power. The
Industrial Revolution began by putting water and steam to work; since then
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machines using electricity, gasoline, and other energy sources have become so
widespread that they now do a very large proportion of the work of the world.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Bo BTOopom a03ame TekcTa BbI BCTpPeTHJH TepMuH empirical
information, B Tperbem a63ame — TepMuH hOrsepower, B 4eTBepTOM —
mechanical advantage. Kak mepeBoauTcsi KaXAblii M3 d3THX TEPMHUHOB?
Brinnmure WX 3HaAYeHUs U3 cJoBapsi. B cBA3M ¢ 4YeM YyHOMSIHYT
Ka/Ablil U3 3’THX TEPMUHOB B COOTBETCTBYHWIEeM af3ame?

1. BeinumuTe M3 TEeKCTAa:
a) Ha3BaHMSA BCeX MEXAaHH3MOB H MAIIMH MPOIIJOr0o W HA30BHTE
COOTBETCTBYIOIIME UM PYCCKHEe TEPMHUHBI;
D) BUABI HCTOYHHMKOB PHEPIrUU M HA30BUTE COOTBETCTBYIOIIME UM
pPycCKHe SJKBUBAJIEHTHI.

I1l. TIlpouuTaiiTe H mepeBeaUTE CJeAYyIOIIHeEe CJOBA.
engineering, civilization, modern, metal, construction, to refine, metallurgical,
irrigation, practical, physics, empirical, application, occupation, civil, human,

observation

IV. IHoap3ysice uHpopManueil U3 TeKcTa, 10NO0JHHUTE TadauNYy.

Engineering specialty Its forerunner Its function

Mechanical engineer tool-makers who chipped |[to make tools and
arrows and spears from rock | machinery

Mining engineer

Civil engineer

Metallurgical engineer

V. OTBeThTe Ha Bonpockl o teme “The Engineering Profession”.

1. Who were the forerunners of modern mechanical, mining and metallurgical,
and civil engineers? 2. How is engineering often defined? 3. What kind of
information were many of the early branches of engineering based on? Give
some examples. 4. Name two important factors in the explosion of scientific
knowledge in modern times. 5. What made people in the Middle Ages in
Europe begin to experiment with new devices and methods of work? 6. What
was the historical result of experimentation with different kinds of energy? 7.
Who was James Watt? Why did he devise the concept of horsepower? 8. What
advantages have scientific research and its applications given to the
mechanical engineer? 9. What energy sources have come into common use
since steam engines were developed at the beginning of the Industrial
Revolution?
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GRAMMAR REVISION
Kateropusi BpemenHoii coornecennoctu: Perfect/Non-Perfect

Non-Perfect

Perfect

1. 3uaueHnne:

He yrounser xapakTepa AEUCTBHUA
U CIHYXHUT  JJsI  BBIpaXeHUS
OTACIBHBIX HJIHW MOBTOPAIIUXCA
NeucTBUU B HaCTOSIIEM,
NpomeaIIeM HITU OyayIIeM.
2.®opma: speak, spoke,
speak

3.®dopMaibHbIe MOKA3ATEJH:
often, seldom, always, sometimes,
frequently, yesterday, tomorrow

will

1. 3nayenue:

BripaxaeT nelicTBUe, 3aKOHYEHHOE K KAKOMY-TO
MOMEHTY B HacTosflleM, MpoleameM HUIHu
Oynymem.

2. ®opma: have (has) spoken

3. ®opMajbHbIEe NOKA3aTeEJH:

a) JnelcTBHE 3aKOHYEHO, pe3yJbTaT JACHCTBUS
Hanuno: just, ever, never, already, just, yet,
lately, since 5 o’clock, by the time you come

b) Jei#ictBue 3aKOHYEHO, a BpeMs ACHCTBHS —
Her: today, this week, this winter, this month,

this year

l. IlepeBenuTe ciieAyONINe MPEeIJOKEeHNS HA PYCCKUH A3BIK.

The ZIL Works has already manufactured a new truck model with an engine
that is protected against cold. 2. Every object of our industrialized world has
practically flown from the machine. 3. The construction of the KAMAZ
complex within such a short period has become possible only by using the
latest achievements of science and technology. 4. Graduation theses of these
students were based on material they had accumulated while working at the
Student Design Bureau. 5. Before the production began the planning engineer
had ordered the material, the tool engineer had designed the tools and the
design engineer had given the specification on the drawings, 6. The chemical
engineer will have completed the experiments by the 21° of June. 7. Michael
Faraday gathered together and set in order all the work of the scientists who
had worked on electrical problems before him.

. PackpoiiTe ckoOKHM, MOCTABUB IJaroJbl B Hy:KHYI0 (popmy.

1. He (to like) physics and mathematics when he (to be) at school. 2. Let’s try
to answer questions which you (not to ask) yet. 3. Several famous scientists
(to make) reports at the conference yesterday. 4. | already (to see) this device
at the exhibition. 5. When you (to discuss) this problem with your chief
engineer? — We (to discuss) it a few days ago. 6. Radical changes (to take
place) in this country since then. 7. After the planning engineer (to order) the
material and the tool engineer (to design) the tools, production (to begin).

TEXT 4.
3adanue: IIpouumaiime mexkcm u évibepume 3aziasue K Hemy.
I. Development of Engineering.

Il1. Science and Engineering.
I1l. Engineering Specialties.
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One result of the rapid expansion of scientific knowledge was an
increase in the number of engineering specialties. By the end of the nineteenth
century not only were mechanical, civil, and mining and metallurgical
engineering established but the newer specialties of chemical and electrical
engineering also emerged. This growth in the number of specialties is
continuing with the establishment of such disciplines as aerospace, nuclear,
petroleum, and electronic engineering. Many of these are subdivisions of
earlier specialties — for example, electronic from electrical engineering or
petroleum from chemical. Within the field of mechanical engineering the major
subdivision is industrial engineering which is concerned with complete
mechanical systems for industry rather than individual machines.

Engineers design and make machines, equipment and the like. Such work
requires creative ability and a working knowledge of scientific principles. The
engineer must also have an understanding of the various processes and
materials available to him/her and could be working in any of the following
areas: the organization of manufacture, research and development, design,
construction, sales and education.

Because of the large number of engineering fields today there are often
many different kinds of engineers working on large projects such as the
development of nuclear power or new aircraft. In the design of a new aircraft
mechanical engineers work not only on the plane’s engines but on other
mechanical aspects such as the braking system. When the aircraft goes into
production mechanical and industrial engineers are involved in designing the
machines necessary to fabricate the different parts as well as the entire system
for assembling them. In both phases of such a project mechanical engineers
work with specialists in fields such as aerospace and electronic engineering.
Each engineer is a member of a team often headed by a systems engineer able
to combine the contributions made by all the different disciplines.

Another result of the increase of scientific knowledge is that engineering
has become a profession. A profession is an occupation like law or medicine
that requires specialized advanced education. Today it requires at least four or
five years of university study leading to a Bachelor of Science degree. More
and more often engineers, especially those engaged in research, get an
advanced master’s or doctor’s degree. Even those engineers who do not study
for advanced degrees must keep up with changes in their profession. A
mechanical engineer who does not know about new materials cannot
successfully compete with one who does.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Bbl 03HAKOMHJIMCHL C CoaepKaHUEM TEKCTa. Kak Bbl NOHSJAHM H3

KOHTEKCTa 3HauyeHHe cJoBocoueranmii — industrial engineer, systems
engineer?

. Cymmupyiite HHpopManuio TeKCTAa, 3aKOHYMB ciaeayluue
BBICKA3bIBAHHUS COOTBETCTBYWIIMMH OKOHYAHHUAMHM U3 TMPaBoro
cTroJidma.
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1. Engineering is based on... a) to the growth in the number of
2. The rapid increase of scientific engineering fields.
knowledge leads... b) that each engineer keeps up with

3. Another result of the increase of changes in his profession,

scientific knowledge is... c) a large number of different kinds

4. Profession is an occupation... of engineering specialties.

5. Because of the large number of |d) that requires specialized advanced

engineering fields the development education,
of a complex mechanism requires... | €) that engineering has become a
profession.

I1l. domojHUTe cocTaBJieHHBbIii BaMu paccka3d uHpopManuei wu3
Tekcra “The Engineering Profession” u caediaiite coo0meHnue Ha
temy “Engineering and Engineering Profession.”

GRAMMAR REVISION
Monaaabubie raaroabl (Modal Verbs)
MoaaabHbIe JKBHBAJEHTHI 3HaueHHe IIpumepsl
rjiaaroJjbl MOJAJBbHBIX
riaaroJjosB

Can (could) — |[to be able (to) busnueckas, I can lift this unit.

Mory, moxet, |to be unable (to) YMCTBEHHas He was able to do

yMEI, YMEeT BO3MOJXXHOCThH this work himself.

May (might) — | to be allowed (to), to | paspemenue, You may take the

MoOTy, MOXeT, |be permitted (to) BEPOSTHOCTH book. The students

MOXKET OBIThH, were allowed to

BO3MOIHO test the device.

Must — to have (to)- ObITH JNOJKEHCTBOBAHHUE, Every student

JTOJKEH BBIHYKJICHHBIM 0053aHHOCTH must attend the

to be (to) — 6wITH a) B CHUIIY lectures.

00s3aHHBIM 00CTOSTENHCTB He had to do it

to be supposed — 0) B cuny again.

OBITH 0053aHBIM JOTOBOPEHHOCTHU We are to meet at

to be obliged — 651TH | B) B cuny 6 p.m.

BBIH YK JICHHBIM JOTOBOPEHHOCTH I am obliged to
r) B cuny mopansuoro |help him.
00s13aTenbCTBA

l. Tpanchopmupyiite cJaeaywiue MNpelJOKeHUsT B Ipoumeamee H
Oyaymee BpeMs, HMCHOJAb3ys COOTBeTcTBywmHue d¢opMajlbHbIe
noxKasareJju BpeMeHH. IlepeBeauTe TpaHCHOPMHUPOBaAHHBbIE
NpeajJoKeHus.

Model: The engineer must know all the properties of this material.

The engineer had to know all the properties of this material.
The engineer will have to know all the properties of this material.

1. You must use this equipment. 2. The scientists can test their new apparatus
in the laboratory. 3. This plant can provide our research institute with a new
type of fuel equipment. 4. This scientist may investigate new means of
production. 5. Our scientific research laboratory must launch a new programme
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this year. 6. New tyres of this plant can have the longer period of their
durability. 7. He may use the reference books for his report. 8. Nobody can lift
this heavy tyre.

. a) HailiguTte B TekcTe TNpeaioOkKeHHMs € YKa3aHHbIMH B Talauue
MOJeJSIMHM M NepeBeANTe HX HA PYCCKHUMH SI3BIK.
0) Onpenennrte, Kakue U3 BICKA3BIBAHHUI COOTBETCTBYIOT
CO/IeP)KAHHUIO TEKCTA.

1.The technologist is to solve practical problems. 2. The engineer is to
integrate the work of the essential triangle. 3. The scientist has to design
products, machines and production systems. 4. The technologist is to
investigate the unknown. 5. The engineer must apply engineering tables and
formulas in his work. 6. The pure scientist is to work in the area of applied
science and research. 7. The engineer should apply his theoretical knowledge
to practice.

I1l. IlepecnpocuTe 0 MPOUCXOANAINEM JelCTBHU W JaliTe oTpUIATEJbHBIH
oTBeT Ha Bompoc. [lepeBeauTe NMpeaioKeHUsT HA PYCCKHIi A3BIK.

Model: He had to meet this delegation of engineers from Tula plant.
— Did he have to meet this delegation from Tula plant?
— No, he didn’t. He didn’t have to meet this delegation from
Tula plant.

1. AIll the units of a new tractor can be produced at this plant. 2. Our
laboratory has to launch a new program this month. 3. The scientist was
allowed to take part in the conference on automobile designing. 4. This new
minibus can hold 18 passengers. 5. Everybody must be present at the lecture of
Prof. Smith. 6. This new plant is to build only body fixtures. 7. She may use
this new device for testing the design.

Text 5. THE ESSENTIAL TRIANGLE

3aoanue. becno npocmompume mekcm 5 u ckaxcume:

a) C6A3AH 1U OH NO MeMAMUKE C RPEObLIOYUUMU MEKCMAMU OAHHO20 WUKIA;

0) 6 Kakux ad3zayax meKcma cooepicumcsa uHopmayus o pabome unxycenepa;

6) 6 Kakom ab63aue mexkcma pacwmugposvieaemcs nonamue "the essential
triangle™;

2) packpvieaem au 3aznasue '""The Essential Triangle” codepiycanue mexcma.
Ilpeonosxcume ceou éapuanmul 3a21a8u1.

Technological and industrial progress depends on the scientist, the
engineer and the technologist — an essential triangle. Each makes major
contribution to progress. The engineer depends upon the scientist for new
knowledge and upon the technologist for specialized assistance in translating
engineering plans into operating reality.

The pure scientist can make his contribution to progress through the
investigation of the unknown.

The interests of the research engineer are in the area of applied science
and research. Scientists work in a world of generalizations and abstractions.
The technologist, on the other hand, works in the real world of specific things
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and concrete objects. His problems are practical and they require practical
solutions. He is more interested in how to do things. He must understand
engineering tables and formulas and apply them in his work. The scientist, the
research engineer, the technologist —all play an important role in the modern
world.

The principal work of the engineer is design. He has to design products,
machines and production systems. Like the research engineer, the engineer
asks "why?". Like the technologist, he is also concerned with "how?"

The engineer must combine many of the characteristics of the scientist,
research engineer and technologist. He must have a basic knowledge of the
sciences, and understanding of the abstract techniques of the research engineer
and he should know much of the technology employed by technologists.

Perhaps the most important function of the engineer is to integrate the
work of the essential triangle. His interest must be in combining the abstract-
theoretical world and the technical-practical world.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. a) IlepeBenuTe Ha PYCCKHUIi fAA3LIK ciaeaywuue cJOBa
CJOBOCOYeTAaHUNA. 3HAYEeHHUS BbBIJEJEHHBIX CJOB — «JIOKHBIX JApYy3e
nepeBOJYUKOB» — YTOUHHTE MO CJI0BAPIO.

"
71

technological progress, industrial progress, specialized assistance, reality,
abstraction, concrete object, specific, table, formula, role, modern, principal,
to combine, basic, abstract techniques, function, to integrate
6) Haii)]nTe npeajokKeHud ¢ JaHHBIMHU CJJOBaAaMHU U CJIOBOCOYECTAHUAMU B
TEKCTe M NPOBEepPbTE N0 KOHTEKCTY NPABHJIBbHOCTD BHIOPAHHBIX BAMHU
3HAYEHHU .

. a) HaiinuTe B TeKkcTe cylmecTBUTEJbHbIE, 00pPa30BaHHBIE OT
NPUBEJAEHHBIX HHUKE IJI1aroJoB U YTOYHHUTE UX 3HAYEHHUH.

to know, to contribute, to assist, to investigate, to generalize

0) HalinuTe B TeKcTE raarojabl, OT KOTOPbIX 00pa30BaHbl NPUBEJACHHbIE
HUJKe cCylleCTBUTeJbHbIEe, H YTOUHUTE UX 3HAYCHH.

requirement, combination, integration

I1l1. Hailinute B mepBOM—4eTBEePTOM ad3amax AaHIJAUHHCKHE JKBUBAJEHTHI
CJAeJYWIMNX PYCCKUX CJOBOCOYETAHUN U CJIOB.

NpuKJIagHad HAayKa WU HCCICIHOBAHUA, T'JIaBHAA pa60Ta, MNPaKTUYCCKUC PCUHICHUA,
NPpUMCHATH, HNPOU3BOACTBCHHBLIC CHCTEMBEI, HO}106HO, urpatb BaXHYIO pPOJb,

3aBUCCTb OT, IPOCKTHUPOBATH MAalIUHBI

IV. TIloas3ysich MHpopManuell TeKcTa, 3aM0JHUTE Ta0JUIY.

Cdepa nessiTeIbHOCTH Hesitean

new knowledge scientist

work in the area of applied science
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and research

translating engineering plans into
operating reality

production process

designing products, machines,
production systems

V. Pacckaxure o PO YYE€HOro, HHINKEHEpa HU TEXHOJOra B HAYYHO-
TEXHUYECCKOM Iporpecce, MCHnoJjJb3ysa cCJaeAylOomme CJI0BOCOYECTAHHUA H
AKTHBHYIO JIEKCUKY:

the essential triangle, to consist of, to make contribution to progress, to
investigate the unknown, to deal with the production process, to design new
products, to integrate the work, object, area, knowledge, investigation,
generalization, abstraction, solution, assistance, to abstract, to generalize, to
apply, to employ, principal, basic, practical, theoretical, essential, major,
technical.

V1. 3anoJHUTe MNpPONyCKH ¢ cJeAyllleM TeKcTe, BbIOpaB CcJOBO U3
npeajaraeMbiX BADHAHTOB.

Manufacturing Engineer of the 21°' Century.

The ... (human, primary, abstract) role of the manufacturing engineer in
the 21°" century will be ... (to calculate, to observe, to perform) and to
integrate various manufacturing functions. More and more the manufacturing
engineer will be an operations integrator.

Manufacturing engineers understand product design processes and
(machinery, physics, steam engines). They ... (provide, invent, assemble)
planning of manufacturing and designing of machinery. They deal with
(performing, analyzing, designing) and investigating equipment needs.

Manufacturing engineers must have ... (experience, assistance,
information) in work with individuals at all levels of an organization, from
upper-level management to factory-floor operators of high-technology
(observation, assembly, specification) stations.

In short, they work ... (to depend upon, to assemble, to develop) and
coordinate the entire manufacturing process from ... (product, performance,
area) design through after-sales service.

Text 6. THE ROLE OF SCIENCE IN MANUFACTURE

3aganue 1. IlpounTaiiTe caeaywmmue cja10Ba U cja0oBocodyeranusa. OHu
MOMOryT BaM IMOJHEEC MOHATH COACPKAHUEC TEKCTA.

in turn — B ¢BOIO 0Yepeb;

way — MeToJI, crnocoo;

to be familiar with — 3HaTp 4-11, OBITH B KypCe 4-JI;
tool engineer — texHouor;

common — oOmmui;

approach — moaxon;
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advanced engineering COUrses — Kypchl HOBBIIICHHUS KBAJIUPUKALUYT IS
UHXCHEPOB;
complicated — cnoxHBIU

3aoanue 2. Ilpouumaitme u nepesedume mexkcm.

Future improvements in productivity are largely dependent on the
application of science to manufacturing. This depends in turn on the
availability of large numbers of scientifically trained engineers. Higher
schools can serve the needs of industry in two ways: by performing basic
research and by training well-qualified engineers in the manufacturing field.

There is a growing need for engineers who are familiar with the
fundamental problems in metal processing and manufacturing. In the near
future many of the engineers will be recent university graduates. A few will
come through courses of study in industry. Others, having a basic engineering
knowledge will continue additional studies at colleges to prepare themselves
for work in industry. Therefore, an engineer does not finish his education when
he receives his diploma, particularly in the fields of interest to tool engineers
who are to study new developments constantly.

There are numerous ways in which industry and education can cooperate
on problems of common interest. Scientists and research engineers are engaged
in work that is intended to provide a scientific approach to many purely
industrial problems. These scientists and engineers can make a real
contribution to engineering education or academic research. They can, for
example, teach advanced engineering courses and they can actively participate
in basic and applied research.

Similarly, large and complicated projects of new technologies could well
be handled by institute researchers working on practical applications. This
would often provide the most efficient approach to the solution of processing
problems.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IIpounTailiTe caeaylmue yTBep;KACeHHUA M PAaCHOJIOKUTE UX B MOPsAIKe
cjaeloBaHUA MHGOpPMALMU B TeKCTe:

a) An engineer does not finish his education when he receives his diploma.
b) There is a close cooperation between industry and education,
c) The higher school can serve the needs of industry.

. Ha yeMm ocHoBaHO kaxkaoe u3 3Tux yrBep:xkjaeHuii? IloarBepaure cBoii
OTBET CCHIJIKOM HA TEKCT.

e OpueHTHpPYSICh HA OCHOBHbIe 0JOKH CXeMbl, COCTaABbTE MJAaH COO0MIEHUS
no teme "Engineering Profession™.

e Cnenajite KpaTkoe COO0IIEHNEe HA AHTJHMHCKOM si3blKe MO0 KAXKAOMY NYHKTY
NJaHa, OPUEHTUPYSACHh HA «MOADJTOKH» CXEeMBI.
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ENGINEERIN

N,

Mechanical civil engineering chemical engineering
engineering

Electrical metallurgical

engineering engineering
\ v
/ Enginegring activities'
Designing testirllg delermining

v
analyzing developing
performance of

Inventing

\ 4
new tools

v
new product the best new materials

processing
and equipment

UNIT IV. MACHINE-BUILDING

Text 1. ENGINEERING.

3aoanue. IIpouumaiime u nepegedume mexcm.

Today machines have to withstand such tremendous stresses and to be
able of such complex motions that complicated and specialized calculations
taking hundreds of factors into account are needed in the design of even quite
a simple machine like a motor-car engine.

So, as engineering progresses, engineers must become ever more
scientific and specialized. Today the branches of engineering are so wide that
it is impossible to classify them satisfactorily. But we may try to divide them
into uses. The main divisions of engineering may be listed as follows:

1. Mechanical engineering.

Steam engines, internal combustion engines, turbines (steam, gas, water),
pumps; compressors; machine-tools; mechanisms.

2. Electrical engineering.

a) Power: generators; motors; transformers; transmission (power lines etc.).

b) Electronics: radio, radar, television.

3. Civil engineering. Dams; tunnels; roads, and so on.

4. Structural engineering.

The structural details of all large buildings and bridges.

6. Chemical engineering.
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Any of these branches of engineering may require the special services of
the following specialists' the metallurgist; the strength of materials expert; the
thermodynamics of heat expert, the mechanics or machines experts; the various
production engineering experts such as the engineering designer or the tool
designer; the mathematician specializing in engineering problems and many
more. The engineer must also deal with the economists to assure himself that
he is producing what is wanted, and economically.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IlepeBenuTe ciaeaywIue CJI0BA U CJAOBOCOYETAHUS HA PYCCKHIl SI3BIK.
Ha3zoBute 3HAYEHU T HHTEPHANUOHAIbHBIX CJOB, npoBepbTe
NPaBUJbHOCTDH Ballleil JOTaJKH MO CJOBApPIO.

metallurgist, expert, mechanics, structural engineering, chemical engineering,
mathematician, generator, civil engineering, heat expert, tool designer,
economist, electrical engineering, engineering designer, strength of materials
expert, turbine, tunnel, engine, steam engine, internal combustion engine

. 3aBepmiuTe NpeaaoKeHHsl, MOJOOPAB COOTBETCTBYHIIHME OKOHYAHUSA B
npaBoM cToJuadue.

1. At present there are ... a) more scientific and specialized.
2. It is very difficult ... b) the special services of specialists from
3. The main divisions of various branches.
engineering are ... c) numerous branches of engineering.
4. So, engineers must become ... d) complicated and specialized calculations
5. In designing even a simple are needed.
machine ... e) to give a satisfactory classification of
6. Thus, any branch of engineering these ranches.
may require ... f) Mechanical engineering, electrical
engineering, civil engineering, structural
engineering and chemical engineering.

I1l. 3anmoanuTte Tadauuny mo odépasny.

Branch of Engineering Specialist Object of Work
1. civil engineering civil engineer dams, tunnels, roads...
2. mechanical engineering
3. electrical engineering
a) a)
b) b)
4. structural engineering
5. chemical engineering

I1V. BocnoJgb30BaBmHUCh 3aNO0JHEHHOI Tabauueit, pacckaxure 00
OCHOBHBIX OTpPAac/JsiX TeXHUKH, CHEeNHAJHCTAaX, padoTawmMUX B ITHUX
OTpacsX, COJAEPKAHUM UX PadOTHI.
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V. IIpounTaiiTe o0 TOM 3Ha4YeHHMH, KOTOpPOe HMEKWT TeXHHYECKHEe
CMeNuaAJbHOCTH B IKOHOMHUKE BeaukoOpuranumu. IMepenaiiTe
OCHOBHYI0O H€I0 TEKCTA.

So What Is Engineering?

The engineering industry makes most of the things that are essential and
useful: aerospace, cars, hospital equipment, telecommunications and even the
humble kettle. Engineering also makes most of the things other industries need
from cash dispensers and electronic mail for the banking industry to
microphones and staging for the entertainment industry. In the production of
everything from chocolates to the Channel Tunnel, the key individuals are the
engineers. It's an industry that still contributes significantly to the wealth of
the UK, the very diverse manufacturing industry sector alone generates around
a third of the national wealth and employs approximately 32 percent of the
working population.

In recent years, engineering has changed out of all recognition. The
sheer speed of change in many manufacturing technologies is startling. Thanks
to the introduction of computers and new technologies like Virtual Reality,
people are more in control than ever. This also means the engineering
employers are looking for people with a wider range of skills and
personalities: from lone-theorists to more gregarious and practical individuals;
from managers who can handle people, lead teams and solve problems, to
creative designers with a keen sense of market realities. Engineering needs
them all — women as well as men.

GRAMMAR REVISION
Continuous Passive

a) A new plant (to construct) on the Volga now. — A new plant is_being
constructed on the Volga now.
b) The problem (to discuss) at 5 p.m. yesterday. — The problem was being
discussed at 5 p.m. yesterday.

l. IlepeBeauTe ciaeayrmmue nNpeajaoKeHns.

1. Much attention is being given at present to the modern equipment of
research laboratories. 2. The idea of constructing a new auto plant was being
widely discussed some years ago. 3. Much is being done to improve the
conditions for research work. 4. wide investigation is being carried on in the
field of machine-building now. 5. Many old plants and shops are being
expanded and reconstructed now.

. PackpoiiTe CKOOKH M MOCTaBbTE IJAaroj B HYXKHYHW (pOpMYy BpeMeHH,
3aJjiora M BMjaa.

1. The question about a new laboratory (to discuss) at a special meeting
yesterday at 6 p.m. 2. Different types of cars and lorries (to produce) in our
country now. 3. This plant (to achieve) great results in producing fuel
equipment years ago. 4. Many new service centres (to build) in our country
now. 5. The work still (to go on). 6. My friend (to work) at a new design of
this forging when | (to come) to his laboratory a week ago. 7. Different body

48



fixtures (to test) in this laboratory at present. 8. What you (to do) when I (to
come) in? — | (to read) an article on internal combustion engines. 10. The scale
of producing a new car (to increase) with every passing year. 11. This new
model (to produce) by the Volzhky Car Works in Togliatti. 12. Our specialists
and representatives of the Renault Company of France (to work out) the
technological processes of manufacturing the engines. 13. Advanced
technologies (to apply) in most branches of engineering.

I1l. IlonOepure HeoOXoauMbie (opMajbHbIe NMOKA3aTeJH K CJHEeAYHIHUM
NpeajoKeHUsIM.

1. Some progress is being made in machine-building. (last year, regularly, at
present) 2. When | came to their plant a new model of the sporting car was
being tested. (tomorrow, still, soon, now) 3. The greatest importance is given
to the further development of gas equipment. (yesterday, now, today, at that
time) 4. The process of the technical re-equipment of transport is going on.
(soon, continuously, at that time) 5. The automobile industry is making
progress in all types of transport. (tomorrow, next month, a year ago, soon,
nowadays) 6. It is expected that cars with less toxic exhaust gases will be
widely used. (now, last year, at present, in future, tomorrow)

IV. CocraBbTe npeajio:KeHusl, HCNOJb3YH cjeayomue Gpopmbl rjaaroJia; He
3a0yabpTe 0 pOpMAaJIbHBIX NPU3HAKAX.

1. ... was investigating... 2. ... is supplied ... 3. ... will design... 4. ... is being
established... 5. ... will be reconstructed ... 6. ... was being operated ... 7. ...
is provided ... 8. ...will be expanding ... 9. ... was being developed ...

Text 2. MECHANICAL ENGINEERING.

3aoanue. Ilpouumaitme u nepesedume mekcm.

Mechanical engineering has been recognized as a separate branch of
engineering since the formation of the Institution of Mechanical Engineers of
Great Britain in 1847. The development of the textile machinery, steam
engines, machine-tools, pumping machinery, turbines and locomotives of that
time made such a diversity interest for civilian engineers that these and allied
subjects were called mechanical engineering.

Mechanical engineering deals with the design, construction and operation
of machines and devices of all kinds, and with research and sciences upon
which these depend. Among these machines are prime movers such as engines
and turbines using air, gas, steam and water as operating media; pumping
machines and other hydraulic apparatus; steam boilers, heating, ventilating, air
conditioning and refrigerating equipment, transportation structures used in
aviation; automotive engineering, railroads and ships, machine-tools, special
machines for industry and for construction of buildings, railroads and harbors.
In fact, mechanical engineering enters into the work of all engineers whose
machines are to be developed for the processes of specialists of the other
branches of engineering. To understand better the extent of the activities and
interests of mechanical engineers, the following lists of the professional
divisions and technical committees of the American Society of Mechanical
Engineers (ASME) are given.
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Professional divisions; applied mechanics, aviation, fuel, graphic arts
(printing), heat transfer, hydraulics, industrial instruments and regulators,
management, materials handling, metals engineering, oil and gas power,
process industries, production engineering, railroad, rubber and plastics,
textiles, wood industries.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Kakoe coObiTHE, CBSI3aHHOE C YTBepKJIA€HHUEM MANMMUHOCTPOEHUS
KaK OT/JeJbHOi OTPAaCJu MPOMBIMIJIEHHOCTH, YIOMSHYTO B MePBOM
a03ame TeKcraAa.

. IIpocmoTpuTe BTOpOi ab3al TekcTa M oNpeAeuTe CBA3b MeEXKIY

3THM TeKCTOM H TekcTom ‘Engineering’.

I1l. B Tperbem a03ame TekcTa gaercs kjgaccupukaumums oTrpacijei u

noapasaeseHuil AMEpPHMKaHCKOIO o0mecrTBa HHKEHEPOB-
MexaHukoB. Kakue u3 3TUX oTpacijed ObIJJH OTME4YeHBI B TEeKCTe
‘Engineering’?

IV. 3anojaHuTte cxemy, HCNO0JAb3ysi HHPOPMALMIO TEKCTA.

Mechanical Engineering

machines and devices professional division
1) 1)
2) 2)
3) 3)
4) 4)
5) 5)

GRAMMAR REVISION
Perfect Passive

l. IlepeBeauTe mnpeasoxkeHusi, odOpamasi BHUMAaHHMEe HAa 3HaYeHHe
riarojbHbIX GopmM.

1. All means of production have been recently modernized in this field. 2.
Sixteen specialized plants including the first section of a plant in
Cheboksary for the manufacture of heavy-duty tractors for melioration and
construction work had been put into operation by the end of 1975. 3. The
development in all fields of science and technology has always been
marked by a desire to advance man’s potentialities in all directions. 4.
Great attention has been paid to have materials whose properties can be
changed and controlled. 5. Every tool, machine and material used by the
engineer to accomplish his purpose stems directly from machine-tools or
has been evolved from machines which themselves were produced by
machine-tools. 6. AIll these components have been developed into a
complicated mechanism, detailed drawings have been made of all
component parts.
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. 3anmoJHUTEe TMNPONYCKHM BO BTOPOM TpPeaJOKEHHUH NACCHUBHOI
¢popmoii raarosa wu3 mepBoro mpeaJoxenus. IlepeBegute
npeajgoKeHHUs.

1. This complex has produced many new types of vehicles recently. —
Many new types of vehicles ... at this complex recently. 2. The KAMAZ
plant has occupied a huge territory of almost 1,000 hectares. — A huge
territory of almost 1,000 hectares ... by KAMAZ plant. 3. After the
engineer has finally checked the drawings and found them satisfactory,
materials are ordered. — After the drawings ... finally and found
satisfactory, materials are ordered. 4. The scientists have proved that
materials may exist whose properties are as superior to those of diamond
as diamond is superior to carbon. — It ... by scientists that materials may
exist whose properties are as superior to those of a diamond as diamond is
superior to carbon. 5. Our specialists and representatives of the Renault
Company of France have worked out the technological processes of
manufacturing the engines. — Technological processes of manufacturing the
engines ... by our specialists and representatives of the Renault Company.

I1l. PackpoiiTe cko0KH H mNOCTaBbTeE rjaaroj B HYXHYIO ¢dopmy
BpeMeHH, BH/1a, BpeMEeHHOI COOTHECEHHOCTH M 3aJjiora.

1. Our plant (to reequip) recently with every facility for body work
including cold stamping of the main body components. 2. New machines
(to design) nowadays to deal with new problems which continually arise in
modern industry. 3. More than half a century ago the phenomenon of
superconductivity (to discover). 4. At present great progress (to make) in
technical re-equipment of automobile transport. 5. This new model (to
produce) by the Volzhsky Car Works in Togliatti. 6. An all-plastic car (to
exhibit) lately: nearly the whole car except the engine and transmission is
of plastics or reinforced plastics.

Text 3. TRENDS IN THE MODERN MACHINE-BUILDING
INDUSTRY

3adanue. Ilpouumaiime mexkcm u onpedeanume:

1) o Kakux 08yX OCHOBHbBIX HANPAGIEHUAX COBPEMEHHOZ0 MAUWUHOCMPOCHUA
ynomunaemcsa 6 nepeom abzaye;

2) 6 Kakom ab3aue nepevucnalOmca HOEble GUObI AGMOMAMUZUPOBAHHBIX
MAWUH U MEXAHU3MOE;

3) 6 Kaxkux aob3auyax 2080puUMmMCA 0 MemMoOOaAx NOGLIUWIEHUA CPOKA CAYHCObL U
HAO0eNCHOCMU COBPEMEHHBIX MAUWIUH.

The scientific and technological progress will continue in engineering
along two main headlines. Firstly, it is automation, including the creation of
"unmanned"” industries. Secondly, raising the reliability and extending the
service life of machines. This certainly requires new technology. The machine
modules on a large scale are well suited for "unmanned” industries. Intense
work is being carried out on new robots. What we need is not merely
manipulators which can take up a workpiece and pass it on, but robots which
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can identify objects, their position in space, etc.

We also need machines that would trace the entire process of machining.
Some have been designed and are manufactured. Modern engineering thinking
has created new automated coal-digging complexes and machine systems,
installations for the continuous casting of steel, machine-tools for
electrophysical and electrochemical treatment of metals, unique welding
equipment, automatic rotor transfer lines and machine-tool modules for
flexible industries.

New technologies and equipment have been designed for most branches
of engineering. In the shortest time possible the engineers are to start
producing new generations of machines and equipment which would allow
manufacturers to increase productivity several times and to find a way for the
application of advanced technologies.

Large reserves in extending service life for machines can be found in the
process of designing. At present, advanced methods have been evolved for
designing machines proceeding from a number of criteria. Automatic design
systems allow for an optimizing of the solutions in design and technology
when new machines are still in the blueprint stage. A promising reserve in
increasing the life of parts is strengthening treatment. In recent years new
highly efficient methods have been found.

First and foremost of them is the vacuum plasma methods for coating
components with hard alloy compounds, such as nitrides and carbides of
titanium, tungsten and boron. Methods have been designed for reinforcing
machine parts most vulnerable to wear and tear, such as in grain harvesters, to
make them last several times longer.

Thus, it is not merely quantity engineers and scientists are after, rather it
is a matter of major characteristics. In other words, this is a matter of quality,
and not of the mere number of new machines, apparatus and materials.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. Ha3zoBuTe 3HAUYUEHUS ClIeAYIOIUX HHTCPHAUNUOHAJBHBIX CJIOB.

module, robot, to identify, manipulator, electrophysical, electrochemical,
unique, rotor, line, productivity, to reserve, criteria, to optimize, vacuum,
plasma, component, nitride, carbide, titanium, apparatus

. Hajiigure B TeKcTe IKBUBAJEHTHI 1Jf PYCCKHUX CJI0OBOCOYETAHHUM.

CpOK ciayxObl, MmepeaoBble METOHbI, 3JeKTpodusndeckas obpaboTka, MOIAYyIb
CTaHKa, CUCTeMa IMPOEKTUPOBAHMUA, COCTaBbl M3 TBEPIBIX CIJIABOB, METOJBI
BaKyyMHOW TJIa3Mbl, yINpouyeHHUE JeTajledl MamuH, Trubkoe MNPOU3BOJCTBO,
NOJHOCTHhIO aBTOMAaTHU3UPOBAHHOE NMPOU3BOJCTBO

I1l. Onpeneaure, Kakue H3 JaHHBIX BbICKA3bIBAHUH COOTBETCTBYIOT
COepP KAHUIO TEKCTA.

1. There are two main trends in modern machine-building: automation and
raising of the reliability of machines. 2. The creation of ‘unmanned’ industries
is included into automation. 3. Machine modules and robots are not suited for
‘unmanned’ industries. 4. Automation and raising of the reliability of machines
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require new technologies. 5. Advanced technologies are applied in most
branches of engineering. 6. The service life of machine parts can’t be
increased by strengthening treatment. 7. Hard alloy compounds are employed
for coating components. 8. The process of designing can also be automated.
This gives the advantage of optimizing solutions in design and technology.

IV. Haiigute B TekcTe ad3ambl, COOTBETCTBYKIINE MOJOXKEHUAM CXeMBbl.
JomoHUTEe IMArpaMMy, e€CJH 3TO HEOOXOAUMO.

Trends in technological progress

a) Automation \ b) raising reliability and
extending the service life

1) robots; 1) strengthening treatment;

2) automatic rotor transfer lines; 2) reinforcing machine parts;

3) flexible industries 3) vacuum plasma method

What else? What else?

V. Answer the following questions:

1. Name the main trends in modern machine-building. 2. What does automation
include? 3. In what way can automation be achieved? 4. What is the role of
new technologies? 5. Give some examples of advanced methods for increasing
the service life of machine parts. 6. How can the process of designing be
improved? 7. What is the main task of the engineers and scientists developing
new machines and technologies?

VI. THoaroroBbTe coodmenune nmo reme “Trends in the modern machine-
building industry”.

GRAMMAR REVISION
Karteropusi Haknonenusi. (The Category of Mood)

HN3baBUTEIbHOE HAKJIOHEHHE CociaraTejibHOE HAKJOHEHHE
1. 3HadeHue: BoIpaXkaeT JAelcTBUE 1. 3HayeHue: BbBIpaxaeT
KakK peaanHﬁ (baKT B HAaCTOAIIEM, npeamnmojiaracMoe€, BO3MOXKHOC UJIHU
npouremeM UK Oyayuiem. JKeJlaTeJlbHOE JEHCTBHE.
2. ®opwma: 2. ®opwma: should (would), could,
Shall(will), can, may +V might +V
| will be glad to meet him again. | would be glad to meet him again.

YcaoBHBIC MPEATOKEHUSA

N3bsiBUTEJIBbHOE CocaararejbHoOe
HAaKJIOHEHHUEC HaAaKJIOHEHUEC

1. Hactosimee Bpems: 1. Hactosmee, Oynymiee Bpems:
If she is asked to come she always | If she were asked to come, she would
comes. always come.
2. bynymee Bpems: If this problem were less important, it
If this problem is less important, it | would not be discussed.
will not be discussed.

53




3. Ilpomenmee Bpems: 2. Ilpomenmee BpeMs:
If I had free time yesterday, | spent |If | had had free time yesterday, |
it on reading. would have spent it on reading.

l. Onpenenure, B KaKHUX HU3 CJHEAYWINIHX TMNPeAJOKEeHHH YyNnoTpedJeHO
cociararelibHOe HAKJOHEHHE.

1. These castings could not be used because of their defects. 2. If a device
transmits force into motion it is called a machine. |If a device transmitted
force into motion it would be called a machine. 3. If we were pulling a rubber
band and then stopped pulling it, the rubber band would quickly return to its
original shape and size. 4. We know that we should return soon. 5. If defective
castings were brought in for analysis of their defects yesterday, they were
tested. 6. If defective castings were brought in for analysis, they would be
tested. 7. If there are any changes, the laboratory technician will know. 8. |
should have been glad if he had come here yesterday. 9. They would like to see
the world’s longest bus. 10. If the new equipment had been delivered in time
yesterday, there would have been no problem at all.

. PackpoiiTe ckoOKH M HOCTaBbTeE IJAaroJ B HY:KHYI0 Gopmy.

1. If they (to use) another method, the results would have been different. 2. If
the complete list of details had been prepared, the engineer (to buy) everything
in time. 3. If the load (to increase), the speed would decrease. 4. If all the
people of the world (to count) the atoms in a drop of water, they would not be
able to finish their work even in ten thousand years. 5. If one knows the
dimensions of the body, he (to calculate) easily its volume. 6. If every star in
the sky were to shine with the same degree of brightness, the distance to any
star (can) readily be established. 7. If he (to know) the specific heat and the
weight of the substance, he would have calculated its thermal capacity. 8. If
you rubbed the stick, it (to become) warm.

Text 4. INDUSTRIAL ENGINEERING AND AUTOMATION

3aoanue. Ilpouumaiime u nepesedume mexKcm.

A major advance in twentieth century manufacturing was the
development of mass production techniques. Mass production refers to
manufacturing processes in which an assembly line, usually a conveyer belt,
moves the product to stations where each worker performs a limited number of
operations until the product is assembled. In the automobile assembly plant
such systems have reached a highly-developed form. A complex system of
conveyer belts and chain drives moves car parts to workers who perform the
thousands of necessary assembling tasks.

Mass production increases efficiency and productivity to a point beyond
which the monotony of repeating an operation over and over slows down the
workers. Many ways have been tried to increase productivity on assembly
lines: some of them are as superficial as piping music into the plant or
painting the industrial apparatus in bright colors; others entail giving workers
more variety in their tasks and more responsibility for the product.
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These human factors are important considerations for industrial
engineers who must try to balance an efficient system of manufacturing with
the complex needs of workers.

Another factor for the industrial engineer to consider is whether each
manufacturing process can be automated in whole or in part. Automation is a
word coined in the 1940s to describe processes by which machines do tasks
previously performed by people. The word was new but the idea was not. We
know of the advance in the development of steam engines that produced
automatic valves. Long before that, during the Middle Ages, windmills had
been made to turn by taking advantage of changes in the wind by means of
devices that worked automatically.

Automation was first applied to industry in continuous-process
manufacturing such as refining petroleum, making petrochemicals, and
refining steel. A later development was computer-controlled automation of
assembly line manufacturing, especially those in which quality control was an
important factor.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IlepeBeanTe cieaywinue cJjJoBa H cjoBocodyeTanusi. Eciaum HYyXKHO,
NPOKOHCYJbTHPYHTECHh CO CJOBapeM.

production, belt, line, process, manufacturing, automation, mass production,
conveyer belt, assembly line, industrial engineer, manufacturing process,
continuous-process manufacturing, assembly line manufacturing, computer-
controlled automation, productivity, efficiency, operation, advance,
petrochemicals, steel refining, petroleum refining

1. OTBeThTE HA BONPOCHI.

1. What is a major development in manufacturing in the twentieth century? 2.
How is mass production often exemplified by the assembly of automobiles? 3.
Discuss efficiency and productivity in mass production. 4. Describe some
experiments to increase productivity on assembly lines. 5. When and why was
the word ‘automation’ coined? 6.give some examples of automation that were
in use before the word itself was created. 7. To what kinds of industries was
automation first applied? 8. What was a later development in industrial
automation?

I1l. IIpuroroBbTe cOOO0LIEHNE HA JaHHbIE TeMBbI.

1. Xapakmepnvie uepmovt Maccoeozo npou3eoocmead.
Mass production - manufacturing process (in which) - ......... (where) ......
2. COopounblit KOoHBellep HA A6MOMOOUIbLHOM 3a800e.
Automobile assembly plant - ......... (which)- ......... (who) ......
3. Cnocoobl yeenuueHus npou3ze00umenbHocmu KoHegeuepa.
ways to increase productivity are — 1) ...... , 2) e , 3) ...
4. Bueopenue aemomamu3ayuu 6 nPpOU300Cmeo0.
The Middle Ages —
— steam engine
— continuous-process manufacturing
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GRAMMAR REVISION
Nudpunutus (The Infinitive)

®opma Active Passive

Indefinite to write to be written
Continuous to be writing | ---------
Perfect to have written to have been written
Perfect Continuous to have been writing | ---------

YnorpeOJenune DOyHKUUH
1. B MO3KUIUHU CYII.: 1. a) To study is important. (mognexamee)
a) mepeja riiaroyiom; b)Our aim is to study. (umeHHas 4acTh CKas.)
0) mocie riaronia- c) He began to study at school. (vacts cocTaBHOTO
CBS3KH; rJIarojibHOr0 CKas.)
B) B IMOCJE rjarojia 2. He has the chance to study well. (onpeanencuue)
2. B MO3HMIUH NpHUJIAT. 3. He went to London to study there.
3. B MO3HUIIUKM HApPCUUS (obGcTOSITENHCTBO)

l. IlepeBeauTe caeaywmue mnpeagoxenus. Onpexenure dopmy u
pyHkuuo MuHGUHHUTHBA.

1. To train highly qualified scientific workers is extremely important for the
development of modern science. 2. They hoped to be sent to the conference. 3.
The process to be analyzed in this article is known as ionization. 4. To
increase the productivity of the machine-tool one should know the
characteristics of the material which is machined. 5. The engineer was asked to
design a transistor device which will regulate the temperature in the
laboratory. 6. In order to break this glass a great amount of force must be
applied. 7. To study this phenomenon requires much knowledge. 8. Our plant
produces automatic and semiautomatic machine-tools to be installed in new
large shops. 9. The same element may combine in different proportions to give
different compounds. 10. The problem to find a more economical way of
production was solved. 11. This method is accurate enough to give reliable
results. 12. Professor Smith was the last to leave the laboratory.

Text 5.

3aoanue. IIpouumaiitme u nepegedume mexcm.

We now use the term automation for specific techniques combined to
operate automatically in a complete system. These techniques are possible
because of electronic devices, most of which have come into use in the last
thirty years. They include program, action, sensing or feedback, decision, and
control elements as components of a complete system.

The program elements determine what the system does and the step-by-
step manner in which it works to produce the desired result. A program is a
step-by-step sequence that breaks a task into its individual parts. Some steps
in an industrial automation program direct other parts of the system when and
how to carry out their jobs.

The action elements are those which do the actual work. They may carry
or convey materials to specific places at specific times or they may perform
operations on the materials. The term mechanical handling device is also used
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for the action elements.

Perhaps the most important part of an automated system is sensing or
feedback. Sensing devices automatically check on parts of the manufacturing
process such as the thickness of a sheet of steel or paper. This is called
feedback because the instruments return or feed back this information to the
central system control.

The decision element is used to compare what is going on in the system
with what should be going on, it receives information from the sensing devices
and makes decisions necessary to maintain the system correctly. If some
action is necessary the decision element can give instructions or commands to
the system.

The control element consists of devices to carry out the commands of
the decision element. There may be many kinds of devices: valves that open or
close, switches that control the flow of electricity, or regulators that change
the voltage in various machines; they make the necessary corrections or
adjustments to keep the system in conformity with its program.

An industrial engineer working with automated systems is part of a
team. Many components of the system, such as computers, are electronic
devices so electronic engineers and technicians are also involved.

Many of the industries in which automation has proved particularly
suitable — chemicals, papermaking, metals processing — involve chemical
processes, so there may be chemical engineers at work too. An industrial
engineer with expertise in all these fields may become a systems engineer for
automation projects thereby coordinating the activities of all the members of
the team.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. OTBeThbTe Ha CaeAyUIINEe BONPOCHI.

1. What are some elements of an automated system? What makes them
possible? 2. What is a program? What does it do in an automated system? 3.
Name two terms used to describe the elements which do the actual work. What
are some jobs these elements may do? 4. What are some of the things sensing
devices do? 5. How do sensing devices act on the information they receive?
Why is the process sometimes called feedback? 6. What is the function of the
decision element? What can it do? 7. What does the control element consist of?
What can these devices do? What is their purpose?

. 3anmogHUTEe NPONYCKH B CJeAyWIIeM TeKcTe, BbIOpaB OJAHH U3
NpeaioKEeHHBIX BADHAHTOB.

MECHANICAL ENGINEERING AND MACHINE-BUILDING

Mechanical engineering is concerned with mechanisms, ... (gases,
machines, air) and energy conversions and covers all manners of energy
utilization with minimum pollution of the environment. It covers transport,
machines and ... (bridge, manufacturing, engine) processes and the efficient
use of mechanisms  without excessive vibration and stresses. It covers
materials and measurement and the processes of ... (robot, welding,
strengthening) treatment, and ... (reinforcing, tracing, raising) of the machine
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parts. All these aspects are connected with design, automation and ... (motor,
automation, advanced) technology.

The main branches of industry in Nizhny Novgorod are machine-
building and metal ... (performing, processing, identifying) followed by
chemical and oil refining industry. Machine-tool building and metal working
industries are focused on metalware and tool products for machine-building
industries as well as on production of consumer goods and tools. The leading
part in the machine-building belongs to the plant ... (increasing, producing,
moving) milling machines equipped with microprocessors. The policy of
machine-building industry is aimed at raising ... (reliability, workpiece,
monotony) of the production, extending the service ... (work, development,
life) of parts, increasing ... (productivity, machine-tool, control).

GRAMMAR REVISION
INFINITIVE CONSTRUCTIONS (MupuHHATHBHBIE 000POTHI)

I. Complex Object.
noaiexamniee + ckazyemoe (Active) + nonoigHenue + HHOUHUTHUB

Aal0T r'JIaBHOC NPCATOXKCHUC NEpeBOAATCA MOAJICKAIIUM U CKAa3yCMbIM
OpuaAaTO4YHOTIO NMpECaAJIOKCHUSA

e.g. We expect the scientist to be involved in the work.
- Mpebl npenmojgaraeM, 4To 3TOT0 YUEHOTO IMPHUBJICKYT K 3TOH paborTe.
Experience shows this strategy to have produced better results than
more traditional algorithms.
— OHI)IT MOKa3bhIBA€T, UTO OTa CTpATCIruid NPpUBOJHJIA K JIYUIIHUM
pe3yiabTaTaM, 4€M TPpAaJUIIHUOHHBIC AJITOPHUTMBI.
We saw concrete parts be prefabricated at the works.
— Mmn1 BUACIHN, YTO HCEMCHTHBIC HaCTH 3apaHCC U3TrOoTaBJIMBaJIUCh HaA
3aBOJie.
People make systems work.
— .HIO,[[I/I 34CTaBIAKT CUCTEMBI pa60TaTL.

Il. Complex Subject.

noJIgxaiiee + cxasyenioe ( o6bruno Passive) + HHOUHHUTHUB
CTAHOBUTCS BBIHOCHTCS BIepea, oopasyer CTAHOBHUTCS
MO ITEKAIHM rJIaBHOE MPEITONKEHHE CKa3yeMBIM

\ /

NpUAATOYHOTI'O NPCATTOKECHUA

e.g. The lifetime of the equipment is assumed to be 30 years.
— HpCI{HOHaFaCTCﬂ, 4TO CPOK CJ'Iy)K6BI TakKoro o60py;[013aH1/1;1 COCTAaBIIACT
30 mer.
The method is reported to have given good results.
- Coobmaercs, 4TO 3TOT METOJ JaJl XOPOIUIUE Pe3yIbTaTHI.
The real situation is likely to be very complex.
- BepOﬂTHO, pc€ajlbHasd CUTyaluA ABIACTCA OUCHD CIOXXHOMU.
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I1l. OGopoT “fOor + cymecrBuUTeJdbHOE + HHPUHUTHUB.

e.g. There is a tendency for the method to be used in all the experiments.
- CYH_IeCTByeT TCHACHIOHA K TOMY, 4TO0BI HCHOJIB30BATH ATOT METOOa BO
BCCX 3KCIICpHUMCHTaX.

3aoanue. Ilepesedume cnedyroujue npeonoxenus. Onpedeanume mun
UHPUHUMUBHOU KOHCMPYKUUU .

1. We made this reaction run at reduced pressure. 2. The conditions seem to
have been poorly chosen. 3. It is possible for the computers to handle all types
of information. 4. Work on the iron stabilized material does not seem to have
been reported. 5. The rate constant does not appear to be much affected. 6.
These variations were found to make little difference in the results. 7. The
great heat made the engineer utilize other working conditions. 8. Light and
radio waves are said to be of similar nature. 9. These chemical changes appear
to have been caused by heat. 10. The technician felt something heavy strike the
platform. 11. A high energy of activation is necessary for the reaction to
proceed. 12. Mobile atomic power stations are certain to be developed and
maintained in our country. 13. The laboratory assistant expects the devices to
have been repaired some days ago. 14. We know him to have worked out a new
method of applying quantum generators in medicine. 15. The capacity of this
aggregate proves to be increasing by and by from its starting. 16. Nearly a
month is required for the Moon to circle the Earth. 17. These experiments are
likely to have been made in suitable conditions. 18. The discovery of a laser is
sure to be of great value. 19. This is a good possibility for us to utilize the
electronic equipment for speeding up the process of calculation. 20. The
application of this device is unlikely to give better results.

UNIT V. ENGINEERING MATERIALS

Text 1. Engineering Materials

3adanue. Ilpouumaitme mexkcm u cxaxcume:
a) 6 KaKkom aod3aye 2060pUmMCAaA 0 NOOPA30eneHuUU 6cex Memaiiloes
Ha 06a muna;
0) 0 Kakux mMemannax ynoMuHaemcs 6 mexkcme.

Engineers have to know the best and most economical materials to use.
Engineers must also understand the properties of these materials and how they
can be worked. There are two kinds of materials used in engineering — metals
and not-metals. We can divide metals into ferrous and non-ferrous. The former
contain iron and the latter do not contain iron. Cast iron and steel, which are
both alloys, or mixtures, are the two most important ferrous metals. Steel
contains a smaller proportion of carbon than cast iron. Certain elements can
improve the properties of steel and are therefore added to it. For example,
chromium may be included to resist corrosion and tungsten to increase
hardness. Aluminium, copper, and the alloys (bronze and brass) are common
non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics may be
machined like metals. Plastics are classified into two types — thermoplastics
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and thermosets. Thermoplastics can be shaped and reshaped by heat and
pressure but thermosets cannot be reshaped because they undergo chemical
changes as they harden. Ceramics are often employed by engineers when
materials which can withstand high temperatures are needed.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. CoealMHHTEe Napbl NpPeIJOKEHHH, HMCHOJIb3YyH: however - oamako,
therefore - caemoBarennno, because — tak kak. Ciaeayiite oo6pa3umam.

MODEL 1. (a) Copper does not rust.
(b) Copper corrodes. — Copper does not rust; however it corrodes.
MODEL 2. (a) Cast iron is a brittle metal.
(b) Cast iron is not used to withstand impact loads. — Cast iron is a
brittle metal, therefore it is not used to withstand impact loads.
MODEL 3. (a) Titanium is used for aircraft frames.
(b) Titanium is light and strong. — Titanium is used for aircraft
frames because it is light and strong.

1. Chromium resists corrosion. Chromium is added to steels to make them rust-
proof. 2. Manganese steel is very hard. Manganese steel is used for armour
plate. 3. Bronze has a low coefficient of friction. Bronze is used to make
bearings. 4. Nylon is used to make fibres and gears. Nylon is tough and has a
low coefficient of friction. 5. Tin is used to coat other metals to protect them.
Tin resists corrosion. 6. Tin is expensive. The coats of tin applied to other
metals are very thin. 7. Stainless steels require little maintenance and have a
high strength. Stainless steels are expensive and difficult to machine at high
speeds. 8. Nickel, cobalt and chromium improve the properties of metals.
Nickel, cobalt and chromium are added to steels.

1. CoenuHuTe ciaeiylwmue MNpeaJOKeHHS, HCHOJIb3ys TMNPeIJOKEHHBIE
CJI0BA:

MODEL.:

because/and/however: Plastics are used widely in engineering. They are
cheap. They have a resistance to atmospheric corrosion.
Plastics are not particularly strong.
— Plastics are widely used in engineering because they are
cheap and have a resistance to atmospheric corrosion;
however, they are not particularly strong.

and: There are two types of plastics. Thermoplastics are plastics.
Thermosets are plastics.

and/whereas/and: Thermoplastics will soften when heated. Thermoplastics will
harden when cooled. Thermosets set on heating. Thermosets
will not remelt.

from/to: Plastics are used to make a great variety of products.
Plastics are used to make textiles. Plastics are used to make
engineering components.

such as: Plastics are available in many forms. Plastics are available
in the form of sheets, tubes, rods, moulding powders and
resins.
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into finished products.

Various methods are used. These methods convert raw

The chemical changes have taken place. The mould is
opened. The molding is extracted.

plastic bowls are made. The compression moulding method

The equipment consists of a press. The press has two heated

platens. The two heated platens carry an upper and a lower

to:

plastic
when/and:
by:

is used.
with/which:

mould.
1.
- tight

- proof, - resistant

e.g.

3anoMHHTE 3HAYEHHE CHEAYIIMMUX NOJAYycyPpPuKcoB:

— XapakKTepHu3yeT KaueCTBO COCIUHEHUS
— XapakTepHu3yeT CBOMCTBaA MaTepualioB

an air-tight connection — a connection which air cannot pass through

a heat-resistant material — a material which is not damaged by heat
a moisture-proof coating — a coating which moisture cannot pass
an acid-proof cement — a cement which is not damaged by acid

Ilepesedoume cneoyrowue c1060coyemanus.

a gas-tight seal, an oil-proof cement, a water-resistant coating, a water-tight
connection, a sound-proof engine cladding, a rust-proof surface, a shock-proof
mounting, a corrosion-resistant steel, a weather-proof surface

GRAMMAR REVISION
PARTICIPLE (Ilpuyactue)

3HaveHHe Dopma

Mpuyactue Active Voice Passive Voice
Participle | V1-ing — using being +V3 — being used
(Indefinite) a) HUCHOJB3YKWIUH, HUC- |A)UCIOJb3yEeMBbIH, HCIOJb-
HelicTBue, MOJIb30BAaBIINHU (ompene- | 3yromuicsa, KOTOPBIA UCHOJb-
OJHOBPEMEHHOE C JeHue) 3yeTcsa (onpeaesieHue)
NeHCTBUEM CKA3yeMOTo b) wucmons3zys (obOctosi- |b) Oynyum ucmonb3oBaH,
IpeII0KEeHUS TE€IbCTBO) Korja (ero) UCmojab30Baliu

(00CTOSITENHCTBO)

Participle I (Perfect) —

HeiicTtBue,

having+V3 — having used
HUCI0Jbh30BaB, Koraa (OH)

having been+V3 — having
been used

HpeauecTBYIee ucnonb3oBaia (006CTOAT.) Korjaa (ero) MCmolb30Banu
AeWCTBUIO CKAa3yeMoOTo (0O6CcTOSATENHCTBO)
NpCcaAJIOXKCHUA
Participle Il | e V3 - used
a) MCHOJb3yeMbIl, HCIOJIB30-
BaHHBIU (OmpeneaeHue)
b) xorga (ero) mcmosb30BaIn
(0OCTOSITENHCTBO)
3aoanue. Ilepesedume cnedyroujue npeodnoHceHus Ha pycCcKuili A3vlK.

Onpeodenume hopmy u pyukyurw npuvacmus.

1. We were demonstrated an operating system. 2. Designing new systems we
can use electronic computers. 3. Having finished the experiment the engineers
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started a series of new tests. 4. A barometer is an instrument measuring
atmospheric pressure. 5. Metals being used in industry in the form of alloys
have better properties than pure metals. 6. Having made many experiments
scientists proved that electricity had an atomic character. 7. Being the cheapest
of the metals cast iron is widely used everywhere. 8. A neutron is a particle
having the same mass as a proton but carrying no electric charge. 9. An
automobile begins its life in the fully mechanized assembly department. 10.
The area of the car works built on the Kama river is almost 1000 hectares. 11.
The cars are going through special tests called “the Belgian road” and the
washboard road. 12. The results obtained were carefully studied. 13. When
frozen, water is a colourless solid known as ice. 14. The steering system used
has been tested by the research engineers of the safety device laboratory. 15.
When assembled the car undergoes various tests. 16. In one of the plants
visited, the delegates were shown new types of equipment. 17. Having taken
everything into consideration, he decided not to go there. 18. The method used
facilitated the procedure. 19. We also discussed experiments connected with
some related questions. 20. Written in pencil the article was difficult to read.

Text 2. The Plastic Age.

3aoanue. Ilpouumaitme u nepegedume mexcm.

It’s in our homes. It’s the most common material in the workplace.
Sometimes it’s even in our bodies. We may be moving into the Information
Age, but it’s hard to believe that we are not living in the Plastic Age.

The very name “plastic” means versatility. You can bend it, mold it,
model it, twist it and ply it in a number of different ways. The finished product
can be a soft and airy foam or a hard and strong compound rivaling the
sturdiest metal alloys. In its many forms, plastic has forever changed the way
we live.

The first in the long line of man-made plastics was called Bakelite, after
its inventor, Leo Baekeland. Many years of work in his chemistry lab in
Yonkers, New York, led him in 1907 to the invention of the first synthetic
polymer (plastic), made by linking small molecules together to make large
ones.

Baekeland made his new material by mixing the carbolic acid (phenol)
with the strong-smelling formaldehyde to make a third material that was
nothing like the original two. It turned out to be a substance that would change
the world.

Some of the early uses for plastic were to make things like radio
cabinets, buttons, billiard balls, pipe-stems, toilet seats, airplane parts and, the
object of Baekeland’s research, shellac (mennak). Baekeland’s trick was to
take the resin produced by the two chemicals and heat it under pressure to
produce a soft solid that could be molded and hardened or powdered and set
under pressure. With this innovation, the plastic revolution was under way.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IIpocmorpuTte Texker “The Plastic Age” u ompeaesure:
a) B KaKHX a03amax ONMHCHIBAETCH TEXHOJOTHS MOJYYEHHS MJIACTMACCHI;
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b)
c)

a)
b)
c)

a)
0)

B KaKOM a03ame OoNUCHLIBAIOTCHA CBOMCTBA MJACTMAacCCHI;
OCHOBHBbIE IIaru /JAesATeJbHOCTH H300peraTelisi, B YeCTh KOTOPOro
HAa3BaH 0aKeJHUT.

IHoaroroBbTe coobmenue Ha temy “The Substance that changed the
world” mo naany:

properties of plastics;

the first man-made plastics;

the early uses for plastic.

CocTaBbTe Ha AaHTJHHCKOM fI3bIKE CXeMY MOJYYeHUS:
OakeaurTa;

meJJjaKa:

HCXO/JAHbIe MaTepHaJbl — IpoLecC - pe3yJbTaT — CBOHCTBA

GRAMMAR REVISION
PARTICIPLE CONSTRUCTIONS (IIlpnyacTHble KOHCTPYKIHH)

I. Complex Object.

[Monnexamee + ckaszyemoe + nomosnenue + (as) Participle I (I1)

AAaX0T rJIaBHOC MPCAJTOXKCECHNUC TNCPCB. MOAJICKAIIUM nepeB. CKa3ycMbIM

e.g.

NpuaaToO4YHOro nmpecal. NIpUuAATOYHOIO IIPCaJI.

| hear the bell ringing. — S cabimy, Kak 3BEHUT 3BOHOK.

You must have your hair cut. — Bel JOJKHBI MOACTPUYBCS.

We consider the parameter as utilized to limit the number of questions
asked. - MbI cuuTaem, 4TO 3TOT MapaMeTp HUCHOJb3YEeTCS IS
OTpaHUYCHUS YHCJIa 3ajJaBaeMbIX BOIPOCOB.

They thought the reaction as being of the first order. - Ouu cuutanmu,
YTO peakI s Obljla MEPBOTO MOPAAKA.

Il1. Complex Subject.

[Monnexamee + ckaszyemoe + (as) Participle I (11)

e.g.

O6sruno Passive
BBIHOCUTCS BIIEpE,
oOpasyeT riaBHOE Mpe.

OO6pa3yoT NpUAaTOUYHOE NMPEAIOKEHUE

They were seen crossing the street. — Bugenu, kak OHH TEPEXOIUIH
yaIuny.

The dinner was left untouched. — OGen ocTaBUIM HETPOHYTHIM.

The problem was recognized by many scientists as being of great
importance. - MHorue y4eHbie MPHU3HAIU, YTO 3Ta MPoOIeMa HUMeeT
OTPOMHOC 3HAUYCHHUC.

The class of regulators can be thought of as composed of 3 parts. —
MoxHo CHHUTATb, UTO 3TOT KJIACC PCTryJIsATOPOB COCTOUT U3 TPCX JacTew.
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I11.Absolute Participle Constructions.
a) Nominative Absolute Participle Construction. (NAPC)
1) ecnum B Hayajde NPEATOXKEHHS, TO B PYCCKOM S3bIKE HCIOJb3YKOTCS
INOAYHUHHUTCIBHBIC COO3bl — MAK KAK. K020a, eciu, xomsa, nocjie moeco Kak
e.g. All the equipment removed, the explorers stopped working.
- Koraa Bce o6opynoBanue Oblsio yOpaHo, UCCIENOBATEIN MPEKPATUIIH
paborTy.
The other conditions being equal, the acceleration will be the same.
- Ecau Bce ocTalbHBIEe yCIOBUS OyAYyT paBHBI, YCKOpEHUE OyAeT OAHUM H
TEM XKE€.
2) ecnu B KOHIIE NPEATOKEHUSA, TO Nepe] NPUAATOUHBIM yNOTPEOIAOTCA COI3BI
— npuuem, a, u
e.g. We carried out a series of reactions, the raw materials brought from
their laboratory.
- Mbl npoBenu cepuio peakluil, IPpUYeM UCXOJHbIE MAaTEpHUaiabl ObLIN
B3ATHI U3 UX na60paT0pHH.

b) Prepositional Absolute Participle Construction.(PAPC)

BBonutcs cnyxeOHbIM cioBoM With, 3amsiTas MOXeET OTCYTCTBOBATh.

e.g. With water being cooled, the rate of the reaction was low.
- Korga (ecam) BoAy OXJaxIaldW, CKOPOCTh pPCAaKIUU ObIJIa HU3KOM.
Performance observations were recognized, with particular attention
being on the variables.
- HaGnmoaenus 3a paboTodl MexaHHW3Ma PETUCTPUPOBAIUCH, NPHYEM
oco0oe BHUMAaHHE YACITAIOCh NCPECMCHHBIM BCIINYHNHAM.

3aoanue. Ilepeeedume npeodnorxcenus Ha pyccKuil A3vlK, 00pawiasn
GHUMAHUE HA NPUYACMHbBLIE 0OOPOMDBL.

1. | want the letter posted at once. 2. The situation being favourable, they
bought the shares. 3. | have just had the newest version installed. 4. The
conference being over, the delegates made a tour of the country. 5. You must
have your new TV set regulated. 6. Personal computers being widely used,
their characteristics are improved. 7. | had my watch repaired. 8. They were
seen leaving the laboratory. 9. We have the program debugged. 10. The
evaporation increases the temperature, other things being equal. 11. Some
scientists do not distinguish between pure and applied mathematics, the
distinction being, in fact, of recent origin. 12. There are several branches of
the metal working industry, foundry being one of the most important ones. 13.
All factors considered, we believe that the mechanism is the most likely. 14.
We have already mentioned this method affording good results. 15. The
temperature being raised, the kinetic energy is increased. 16. He had our
research group presented at the last symposium. 17. With the question of
representing information settled, the major design question becomes one of
logic operations. 18. This phenomenon is postulated as having arisen from
excessive heating. 19. A new technique having been worked out, the yields
rose. 20. The first metals used by men were gold, silver and copper, these
metals being found free in nature or metallic state.
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Text 3. New Steels Meet Changing Needs.

3adanue. Ilpoyumaiime u nepeéedume mexKcm.

As a structural material steel has two drawbacks: its weight and its
susceptibility to rust. However, due to its advantages, steel has long been used,
and in great quantities, in structural applications from bridges and buildings to
ships, automobiles and household appliances. Steel is superior to other
structural materials in strength, toughness, workability and other properties
that are critical for such applications, and it is mass-produced with uniform,
reliable quality and at a low cost.

Since steel is the most popular structural material available, steel-
makers make every effort to meet the changing needs of these markets. New,
more sophisticated processes for steel-making and treatment have led to steel
products of higher grade and a greater variety.

Yet, it can no longer be said that a steel product is satisfactory if it is
simply a good structural material. Today’s market needs can be classified
broadly as: 1) the need for lighter weight; 2) the need for new properties; 3)
the need for maximum performance; and 4) the need for cost reduction.

The need for lighter weight is really a requirement for materials having
higher specific strength (strength/specific gravity). Materials offering new
properties not found in conventional materials will include new breeds of
steel, hybrid materials and truly novel materials such as amorphous metal. The
need for maximum performance calls for materials approaching the limits of
durability, toughness and the like. Finally, the need to reduce costs is leading
to materials diversification in which steel materials precisely suited to a
specific application are developed. New families of steel products are steadily
emerging to meet these needs.

Let’s look now at how steel needs have changed in automotive industry
and how steelmakers have met these needs.

What is needed in new steels by automotive industry.

Changes in auto
industry’s environment

New requirements for
steel by auto industry

Steels which meet auto
industry’s requirements

Fuel efficiency
Durability

Exhaust gas restriction
Noise restriction
Safety requirements

Weight reduction,
lighter gauge of steel
Corrosion resistance
Heat resistance
Noise reduction
Rigid structure

High-strength sheets
with good formability
(dual-phase steel)
Coated sheets (one-side
galvanized sheets)
Heat-resistant stainless
sheets, aluminized
sheets
Vibration-damping
sheets

High-strength low-alloy
steel
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Some properties of metals.
Every engineering material possesses material certain properties, or
characteristics or qualities which we can find by experiment; these properties
may make the material suitable or unsuitable for any particular purpose. Here
are some of the properties which metals may have.

Property Definition
The metal is | fluid It has | fluidity It flows easily when it melts.

plastic plasticity It pulls out of shape without
breaking.

elastic elasticity It always returns to its original
shape.

ductile ductility It can be stretched without
breaking.

malleable malleability | It can be hammered out of shape
without breaking.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. IlepeBeanTe ciaeaywinue cJoBa M cjJoBocoudyeTaHuss. Ecaum HYyXHO,
NPOKOHCYJbTHPYHTECH CO CJOBapeM.

structural material, application, critical properties, uniform properties, popular
material, steel product, to classify, specific strength, hybrid material, specific
application, automotive industry, toughness, durability, workability,
amorphous metal, structural application, to meet the needs of the markets

1. BrinumuTe U3 mMepBOro ad63ana aHrJuMicCKHe CJOBA M CJOBOCOYETAHMS,
BbIpaKallUIue NOHSATHSA, CBA3AHHbIEe ¢ HEJOCTATKAMHM COBPEMEHHBIX
cTajieil 1 ¢ UX NpeMMylleCTBAMH.

Steel has

drawbacks / and \advantages

1)...2) ... 1) s 2) . 3) . 4) .. 5) ..

I1l. a) BeinumuTe U3 TpeThero ad3ama TeKCTa CJOBOCOYETAHM,
BbIpakawmmue TpPeOOBaHUS K KOHCTPYKIHHOHHBIM CTaJiiM Ha
COBpPeMEHHOM JTame.

b) Haiinure B yeTBepTOM ad3ame M BHINUIINTE MapaMeTPhbl
(c1oBocCoOYeTaHHUs), OTBeYaKUINe 3TUM TPeOOBAHUAM.

1) need for lighter weight
2) ...
3) ...
4) ...

highest specific strength

vV Vvyyvyy
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IV. OtBeTbTe Ha ciaeAyOUIHE BONMPOCHI.

1. What are the two drawbacks of modern steel materials? 2. What are the
advantages of steel over other metals? 3. In what fields of engineering has
steel been long used? 4. What are the modern needs for steel development? 5.
How could these needs be met? 6. How have modern steel needs changed in
automotive industry?

V. IIpuroTtoBbTE COOOIIEHNUS HA CJeAYyIOIINE TEMBbI;

a) JlocToOMHCTBA M HEIOCTATKH COBPEMEHHBIX KOHCTPYKIUMOHHBIX CTaJiei.
0) TpeOOBaHUA K COBPEMEHHBIM KOHCTPYKIMOHHBIM CTAJAM.

B) TeHZeHIIUM B COBPEMEHHOM Pa3BUTHHU CTAaJIeH.

r) TengeHnun B pa3BUTHUH CcTaJIeil B ABTOMOOMJIECTPOECHHH.

GRAMMAR REVISION
GERUND (I'epynauii)

3HaueHHe Dopma
I'epynnuii AKTUBHBIH 3aJI0T ITaccuBHEIH 3a0T
Gerund Indefinite — neiictBue, |V1-ing — using being+V3 - being
OTHOBPEMEHHOE C JeiCTBUEM used
CKa3yeMoro
Gerund Perfect — meiicTBueE, having+V3- having used | having been +V3
NpeaecTBYIONIEE NEHCTBUIO -
CKa3yeMoro having been used
Ynorpebaenue PyHKUMA
1. B mo3unuu cymectButenabH.: | 1. a) Reading is my hobby. (moanexamiee)
a) mepej riaroyiom; b) I like reading. (npsMoe gomoaHEHHUE)
0) mociye raoarona 6e3 c) I am fond of reading. (mpenmoxHoe
npeaiora; JOTIOJTHEHHUE)
B) mocJe riarona ¢ npemnorom; | d) My hobby is reading. (umenHas yacTh
r') mocje rjarojia-cBsi3Ku CKa3yemoro)
2.There are different ways of reading.
(ompenenenue)
2. B mo3unuu npunaratenbuoro | 3. After reading the book he went to bed.
3. B MO3WIHH HapeUus (006CTOSATENHCTBO)
Cnoco0bl mepeBoaa IIpumepsl
1)cymecTBUTEABHOE; 1) Reading is useful. — Ymenue — nmonesno.
2) He finished reading this book. — O=n
1) uHGUHUTHB,; 3aKOHYMI Yumamsv 3Ty KHUTY.
3) After reading this book he gave it to me.
2) neempuyacTHe; — Ilpouumas >Ty KHUTY, OH JajJ €€ MHE.
4) | thanked him for giving me this book. —
S mobGnaronapuia e€ro 3a mo, ¥ymo OH 0al
3) nmpugaTOYHOE MPEIIOKEHUE MHe 2my KHUzy.

l. IlepeBeauTe caeayrwumue nNpeajaoKeHs.
1. Casting is a process of forming metal objects. 2. The open-hearth process is

one of the most important methods of making steel. 3. Numerous methods have
been developed for producing metal castings. 4. The test needed increasing the
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temperature of the molten metal. 5. There are some ways of obtaining high
quality alloys. 6. After pouring, the molten metal is allowed to solidify in a
mold. 7. Aluminium has a melting point of 658,7°C. 8. You cannot make an
omelet without breaking eggs.

. IlepeBeauTe rpynnbl cJ0B M npeajoxeHus. O0parure BHUMaHUEe Ha
ynorpebjeHue NpPeaJoroB nmepeja repyHjauem:

in_ - mpu; on(upon) — mo, mocie; by — nmyrem, mocpeacTBOM, NPHU MOMOIIH;
without - 6e3

in building, in melting, on heating, on completing, on melting, by
introducing, without employing, without machining

1. In building new metallurgical works, engineers have to solve many different
problems. 2. In melting steel, foundrymen use electric furnaces, crucible
furnaces and converters. 3. Liquids and gases expand on heating. 4. On
completing the construction, the cupola was tested in operation. 5. Casting is a
process of forming metal objects by melting metal and pouring it into molds.
6. By introducing new foundry methods the engineers improve the quality of
castings and the speed of manufacture. 7. High-grade castings cannot be
produced without employing electric furnaces. 8. Most castings cannot be
employed as parts of complex mechanisms without machining and finishing.

Text 4. Non-Ferrous Metals.
3aoanue. IIpouumaiitme u nepegedume mexcm.

Although ferrous alloys are specified for more engineering applications
than all non-ferrous metals combined, the large family of non-ferrous metals
offers a wider variety of characteristics and mechanical properties. Foe
example, the lightest metal is lithium, 0.53 g/cm?® the heaviest, osmium,
weighs 22.5 g/cm® — nearly twice the weight of lead. Mercury melts at around -
38°F, and tungsten, the metal with the highest melting point, liquefies at
6,170°F. Availability, abundance, and the cost of converting the metal into
useful forms — all play important parts in selecting a non-ferrous metal. One
ton of earth contains about 81,000g of the most abundant metal of land,
aluminium. One ton of sea water, on the other hand, contains more magnesium
than any other metal (about 1,272g).

All sources combined, magnesium is the most abundant metal on earth.
But because magnesium is difficult to convert to a useful metal, it may cost
several times that of the least expensive and most easily produced metal, iron
billet. Although nearly 80% of all elements are called “metals”, only about two
dozen of these are used as structural engineering materials. Of the balance,
however, many are used as coatings, in electronic devices, as nuclear
materials, and as minor constituents in other systems.

Aluminium

Aluminium is lightweight, strong and readily formable. Aluminium and
its alloys, numbering in the hundreds, are available in all common commercial
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forms. Because of their high thermal conductivity, many aluminium alloys are
used as electrical conductors. Commercially pure aluminium has a tensile
strength of about 13,000 psi. Cold-working the metal approximately doubles its
strength. For greater strength aluminium is alloyed with other elements such as
manganese, silicon, copper, magnesium or zink. Some alloys are further
strengthened and hardened by heat treatments. Most aluminium alloys lose
strength at elevated temperatures, although some retain significant strength to
500°F.

TEXT-BASED ASSIGNMENTS
Language and Text Study

l. OTBeThTe Ha ciaeAylONINEe BONMPOCHI.

1. Which of the non-ferrous metals is the most abundant metal of the Earth? 2.
Which is the most abundant metal of land? 3. What factors define the selection
of materials? 4. Why is magnesium so expensive? 5. Name the properties of
pure aluminium. 6. How are the properties of pure aluminium improved?

. BrinnmuTte cBoOWicTBa Ppa3jMYHBIX MAaTepHAal0B, YNOMHHAeMbIX B

TEKCTE.
Marepuansl CRoiicTRa

AHTI. 3. Pyc | Specific strength | abundan- | melting | conductivity
weight ce point

Lithium 0.53 g/cm® S [N

Osmium 22.5 g/cm?® N

Mercury - N +

Tungsten - S + B}

Aluminium + S [ - +

Magnesium - - most - -

abundant

GRAMMAR REVISION
I'epynauaabHbiii 000poT.

| insist on his doing the work. - I mactauBar, 4ToOBl OH caesal 3Ty paboTy.

| insist on Mr Black’s doing the work. - 1 macraumBat, uTo0b1 Muctep biask
caeman 3Ty paboTy.
I insist on his firm doing the work. - f nHacramBaiw, 4ToOBl ero ¢upma

caenana 3Ty paboTy.
l. Hajigute repyHanadbHbie 000POTHI U MepeBeJUTE NMPEATOKEHHUS.

1. We know of Newton’s having developed principles of mechanics.
2. Mankind is interested in atomic energy being used only for peaceful
purposes. 3. We know of Russian metallurgical industry having made a great
progress. 4. We speak about cupolas being used for melting cast iron. 5. Great
attention is paid to the metal being heated to the proper temperature. 6. That
sand molds are the oldest method for producing metal castings is a well-known
fact. 7. There is no hope of our getting a complete analysis of this
measurements within 10 days. 8. They insisted on the sample being tested
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repeatedly. 9. His having made the experiment is a known fact. 10. They
objected to our using greater voltage in this case. 11. We know of the work
being carried out in his laboratory. 12. They know of the experiment having
been carried out in his lab.

. IlepeBeauTe mnpeaJioskeHuss Ha pycckuil sizbik. HazoBute dopmbl u
GYHKUMU repyHAUs B NPeAJOKEHUH.

1.Melting may be done in cupolas, air furnaces, electric furnaces, etc. 2. Some
metals require treatment before being placed in the melting furnace. 3.
Carrying molten metal is usually performed in crane ladles. 4. The most
favourable characteristic of a sand casting is its retaining good strength at
moderately elevated temperature. 5. Melting is very important in the
production of high-quality castings. 6. We know of electric furnaces being
used for the production of high-grade castings. 7. A foundry cannot operate
without employing proper foundry materials. 8. It is worth while discussing
this phenomenon. 9. Defining problems precisely requires patience. 10.
Operating conditions differed widely. 11. We were all for starting the
experience at once. 12. They couldn’t help seeing the importance of the
process.

Text 5. Plastics.

3aoanue. Ilpouumaiime u nepeeedume mexkcm.

Plastics are a large and a varied group of materials consisting of
combinations of carbon and oxygen, hydrogen, nitrogen, and other organic and
inorganic elements. While solid in its finished state, a plastic is at some stage
in its manufacture, liquid and capable of being formed into various shapes.
Forming is most usually done through the application, either singly or
together. There are over 40 different families of plastics in commercial use
today, and each may have dozens of subtypes and variations.

A successful design in plastics is always a compromise among highest
performance, attractive appearance, efficient production, and lowest cost.
Achieving the best compromise requires satisfying the mechanical
requirements of the part, utilizing the most economical resin or compound that
will perform satisfactorily, and choosing a manufacturing process compatible
with the part design and material choice.

Most people have now outgrown the impression that plastics are low-cost
substitute materials. Those that still view plastics as cheap and unreliable have
not kept up with developments in polymer technology for the past ten years.

Many plastics did indeed evolve as replacements for natural products
such as rubber, ivory, silk or wool, which became unavailable or on short
supply. But the new materials did not necessarily replace the older ones
permanently nor made them obsolete. In many cases, they met an increased
demand that could not be met by the natural product alone. Today’s
engineering resins and compounds serve in the most demanding environments.
Their toughness, lightness, strength, and corrosion resistance have won many
significant applications for these materials in transportation, industrial and
consumer products. The engineering plastics are now challenging the domains
traditionally held by metals: truly load-bearing, structural parts.
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TEXT-BASED ASSIGNMENTS
Language and Text Study

l. HepeBeLmTe ciaeayromue CJIoBa M CJI0OBOCOYECTAHUA HA pyCCKHﬁ AA3BbIK.

group, combination, organic element,
forming, commercial use, compromise, efficient production, mechanical
requirement, substitute material, natural product, transportation, structural
part, carbon, oxygen, hydrogen, nitrogen, corrosion resistance, pressure, to
satisfy requirement, to meet demands, to outgrow, to keep up, solid, liquid

inorganic element, finished state,

. B xakoMm a03ame ONMHCAHBI:

a) TpeboOBaHUSA K IJacTMaccam;

0) XapaKTepUCTUKHN U NPUMEHEHHUS MJIAaCTMacC;

B) OonpejeJjieHNe MOHATHUS «MJAaCTMacca» U COCOObI ee MOJYyYeHUs ;
r) pa3jini4uHble B3TJsbl HA BO3MOKHOCTH NPHMEHEHHUS MJACTMACC U
NnoATBepP KAeHHe (ONpPoOBepP:KeHUE) ITUX B3rJasAA0B (ABa ad3ama).

I1l. BpInumuTe H3 TeKCTAa CJOBOCOYETAHHN, BbIpaKalwiiue NOHIATHIA,
KOTOpblie ONpeAedsiiOT TpeOGOBaHUS K KOHCTPYKUHH HU3JeJUHd u3
MJIacTMacc, a TaKiKe CJOBOCOYEeTAaHHS, OMNpeaeJsilOINe CHOCOObI

YAOBJIETBOPEHUS 3TUX TPeOOBaAHUIA.

1. highest performance —> mechanical requirements of the part
BBICHIMEC XAPAKTCPUCTUKHU ——» MCXAaHHUYCCKUC CBOMCTBA A€Talun

(OS]

GRAMMAR REVISION.
ConocraBiieHHEe NpUYACTHUA |, OTrIaroJbHOro CymecTBUTEIbHOTO H
repyHaus.

OrraaroJibHoe cymecTBuTeabHoe: The solving of the problem was approved.

Ynorpebiaenue B Gerund Participle 1

NO3NIHHA

1. CymecTBUTENBHOTO

a) mepeja riaroiom
(momnesxarmiee)

0) mocne rmarojia-cBsI3KH
(uMeHHas 4acTh CKa3yeM.)

B) MocJje riaroia
(momonaHEHHE)
2. riaroina (ckaszyemoe)

3. mpuiaraTeibHOTO
(onmpeneneHue)

4. Hapeuus (o0GcTos-
TE€IhCTBO)

Melting is performed in
melting furnaces.

The best way to solve
this problem is
experimenting.

The foundrymen comple-
ted melting in time.

The principle of
operating this
mechanism is simple.
After being subjected to
all tests the machine was
stopped.

The engineer is
preparing a series of
experiments.

We were demonstrated
an operating furnace.
Having been subjected
to all tests the machine
was stopped.
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l. Onpenenurte, ABJIASAKTCH JU iNg-GopMbl NpUYacTHEM, TePYHAHEM HUJIH
OTrJaroJIbHbIM CyHIeCTBUTEJIbHBIM.

1. Heating the gas increases the speed of the molecules. 2. Having made the
experiment, the research engineer recorded the data. 3. Translating from
language to another we can use electronic computers. 4. Translating from one
language to another has been accomplished by an automatic computer. 5. The
failure was due to the operator’s having been careless in using the instrument.
6. The cupola is the most generally used melting process for cast iron, the fuel
economy being highest and ease of manipulation greatest. 7. The Bessemer
converter is used in steel making. 8. Cupola melting is continuos. 9. All non-
ferrous alloys having a lower melting temperature than iron alloys are melted
in crucible furnaces, open-flame furnaces and electric furnaces. 10. The theory
also basically improves understanding of a queuing situation enabling better
control. 11. Before starting the engine it is necessary to test the piping for
leakage. 12. This procedure is finding increasing use.

. Onpeneaure, KaK nepeBoaAATCH ing-gopmbl B cJaeayI0HuX
npenoKeHUAX:

1.There are specialized institutes training engineers, doctors, teachers.
a) obyuaromue; b) oOyueHnwue
2. A student must accumulate large amounts of new information which is
growing all the time.

a) pacrter; b) pocr; C) pactymias
3. An engineering solution to a problem involves making an analysis of the
problem.
a) ananusupys; b) ananus; C) aHANU3UPYIOIIUH

4. The courses of study include electronic and electrical engineering,
economics and mathematics.
d) TeXHUYECKU; b) TeXHUKA
5. The teaching on the courses is organized by lectures, seminars and
tutorials.

a) obyuaromuii; b) oOyuenwue; C) obyuas

6. Reading technical journals is important for every engineer.
a) uuTas, b) mpouuras; C) 4YTeHue

7. We learn much by reading special technical literature.
a) IpoOYHUTaB; b) uyuras

8. After reading this article he made an interesting report.
a) IpOYUTaB; b) uuras; C) UTeHHE

Text 6. Fibers.

3aoanue. IIpouumaiime u nepegedume mexcm.

Fibers are probably the oldest engineering materials used by man. Jute,
flax, and hemp have been used for “engineering” products such as rope,
cordage, nets, water hose, and containers since antiquity. Other plant and
animal fibers have been used for felts, paper, brushes, and heavy structural
cloth. The fiber industry is clearly divided between natural fibers (from plant,
animal, or mineral sources) and synthetic fibers. Many synthetic fibers have
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been developed specifically to replace natural fibers, because synthetics often
behave more predictably and are usually more uniform in size.

For engineering purposes, glass, metallic and organically derived
synthetic fibers are most significant. Nylon, for example, is used for belting,
nets, hose, rope, parachutes, webbing, ballistic cloths, and as reinforcement in
tyres.

Metal fibers are used in high-strength, high-temperature, light-weight
composite materials for aerospace applications. Fibers composites improve the
strength-to-weight ratio of base materials such as titanium and aluminium.
Metal-fiber composites are used in turbine compressor blades, heavy-duty
bearings, pressure vessels and spacecraft re-entry shields. Boron, carbon,
graphite, and refractory oxide fibers are common materials used in high-
strength fiber composites.

Glass fibers are probably the most common of all synthetic engineering
fibers. These fibers are the finest of all fibers, typically one to four microns in
diameter. Glass fibers are used for heat, sound, and electrical insulation;
filters; reinforcements for thermoplastics and thermoset resins and for rubber
(such as in tyres); fabrics, and fiber optics.

TEXT-BASED ASSIGNMENTS
Language and Text Study

|I. Opounraiite Texkcer “Fibers” u ckaxure:
a) 0 KAKHX JIBYX IpPynmnax BOJOKHA TOBOPHTCH B HeM;
0) B kakoMm a03ane ujaeT pedyb 0 BUAAX CHHTETHYECKOro0 BOJIOKHA;
B) KaKHe IBa aCleKTa, CBA3aHHbIE CO CTEKJIOBOJOKHOM,
paccMaTpuBalOTCA B nmocjaelHeM ad3ane.

I1l. 3anmoanute ciaeaywumyo Tadaumy.

Bujg BojokHa CBoiicTBa IlpumeHneHnue

metal fiber | ---------- fine TOHKUU space | --------
glass fiber | CTEKTOBOTOKHO | --=----== | =mcmmcoee | eoeeaoe | e

IV. OcHoBbIBasich Ha cXeMy, coOcTaBbTe cooOUeHne Mo Teme “Engineering
Materials”.

1. needs: maximum performance; lighter weight; new properties; cost reduction
2. engineering materials: ——— non-metals—— plastics

v

me‘é\‘ ceramics
ferrous non-fer%‘\‘
cast iron “steel aluminium copper bronze

3. properties of aluminium — lighteness, strength, good formability
properties of plastics — toughness, lightness, strength, corrosion resistance
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GRAMMAR REVISION.
The Complex Sentence (CiokHble MpeaJOKEeHUS)

1. OJOMOJHUTCIbHBIC NPHUAATOYHEIC.
a) | know what the head engineer said.
b) I know when he will come.
2. NIpUJATOYHBIC-TIOJIECIKAIIKE:
a) What the head engineer said is very important.
b) When he will come is not known.
c) That he has made a mistake is strange.
d) Whether they will come today is not known yet.
e) It's strange that he has made a mistake.
3. NPpECAUMKATHBHBIC IPUAATOYHBIC.
a) The question is what the head engineer said.
b) The question is when he will come.
4, ONIPCACITNUTCIBbHEIC MPUAATOYHEIC.
a) | know the engineer who is standing at the door.
b) I have seen the house where he lived.
c) The reason why he did it is not known.
5. 00CTOATENLCTBEHHBIC NPUAATOYHEIC:
a) When we arrived at the port, the steamer was being loaded with wheat.
b) I went away because there was no one there.

l. Ol'[pe)]eJ'lI/ITe, KaKHe¢ U3 NPUBEACHHBIX HUIXKE npenﬂomennﬁ nmpocThbi€c, a
KaKHue — CJ0XKHONMOAYHUHECHHBIC.

1. They also undertake the training of people who want to work at the new
plant but do not have the required qualification. 2. The students know how to
conduct this experiment. 3. The students know how they have to conduct this
experiment. 4. He shows me the results of his work. 5. He shows me what
results he has obtained. 6. There is a growing need for engineers who are
familiar with the fundamental problems in metal processing and
manufacturing. 7. There is a growing need for engineers familiar with the
fundamental problems in metal processing and manufacturing. 8. When new
types of autos are designed all the latest achievements of scientific and
engineering progress are taken into account. 9. When designing new types of
autos all the latest achievements of scientific and engineering progress are
taken into account.

1. IlepeBenuTe NnpeaoKeHHU HA pPYCCKHii A3BIK, onpeaeJunB
NpeaBaAapUTEIbHO THII IPUAATOYHOIO NMPEAJOKECHHUSA.

1. At present Moscow has a great number of cars running on liquid gas, which
is cheaper than gasoline. 2. The history of civilization shows that transport
always was and still remains one of the largest branches in the general system
of world economy. 3. As a rule, a mechanic tells you what is wrong with your
car. 4. It is expected that in the near future cars with less toxic exhaust gases
will be widely used soon. 5. The exploitation of gas-driven cars and scientific
experiments show that it is now possible to produce engines operating on gas.
6. The ceramic magnets we use now in electric engineering have replaced the
traditional steel pole-piece plus copper field coil. 7. Plastics are used in
volumes which have exceeded those of all non-ferrous metals put together. 8.
Whether the reinforced plastics will be used in this car depends on the results
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of the test. 9. If we obtain good results, the reinforced plastics will be used in
this car. 10. That future improvements in productivity largely depend on the
application of science to manufacturing is a well-known fact. 11. The
achievements of science that are applied to manufacturing increase the
productivity in all branches of industry. 12. The advantage of the diesel engine
is that it has a higher thermal efficiency. 13. Many young scientists try their
hand in research long before they enter postgraduate course. 14. Since the
technology of any age is founded upon the materials of the age, the era of new
materials will have a profound effect on engineering of the future.

I11. IlepeBenuTe mpeaoKeHHUS] HA PYCCKHH sI3bIK, 00paAaTHUB BHHUMAaHHE HA
TO, YTO HEKOTOpble MNPHAATOYHbIE OINpeAeJHTeJbHbIE MOIYT
NPHCOEJUHATHCSH K INIaBHOMY 0e3 colo3a.

1. Modern physics has discovered a complicated array of fundamental particles
of which all matter is composed. — Modern physics has discovered a
complicated array of fundamental particles all matter is composed of. 2. There
are numerous ways in which industry and education can cooperate on problems
of common interest. - There are numerous ways industry and education can
cooperate in on problems of common interest. 3. Welding is the most universal
way of joining parts. Lasers have already been used for some time for
obtaining super-clean welds that chemists need so badly. - Lasers have
already been used for some time for obtaining super-clean welds chemists
need so badly. 4. The factory which we are speaking about is one of the
cleanest in the country. - The factory we are speaking about is one of the
cleanest in the country.

Additional Texts

Text 1. CHANGES IN MATERIALS TECHNOLOGY

Since the technology of any age is founded upon the materials of the
age, the era of new materials will have a profound effect on engineering of the
future. Not only new materials, but related, and equally important, new and
improved and less wasteful processes for the shaping, treating and finishing of
both traditional and new materials are continuously being developed.

It is important that an engineer should be familiar with them. These
include casting, injection molding and rotational molding of components of
ever increasing size, complexity and accuracy; manufacture of more complex
components by powder metallurgy techniques; steel forming and casting
processes based on new, larger and more mechanized machines, giving reduced
waste and closer tolerances; the avoidance of waste in forging by the use of
powder metallurgy or cast pressforms and new finishing processes for metals
and plastics, just to name a few. A high proportion of these processes is aimed
at the production of complex, accurate shapes with a much smaller number of
operations and with far less waste than the traditional methods of metal
manufacture.

Joining techniques have developed to unprecedented level of sophisti-
cation and are also providing opportunities for economies. It is necessary to
mention that these newer techniques allow the manufacture of complicated
parts by welding together simpler sub-units requiring little machining; such
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assemblies can be made from a variety of materials. The methods can also be
used effectively for assembly, allowing savings to be made in both materials
and machine utilization. The brief review of new processes above has indicated
that a new materials technology is rapidly emerging, providing new
opportunities and challenges for imaginative product design and for more
efficient manufacture.

Text 2. METAL-CASTING - A BASIC MANUFACTURING
PROCESS

One of the basic processes of the metal-working industry is the
production of metal castings. A casting may be defined as “a metal object
obtained by allowing molten metal to solidify in a mold”, the shape of the
object being determined by the shape of the mold cavity. A foundry is a
commercial establishment for producing castings.

Numerous methods have been developed through the ages for producing
metal castings but the oldest method is that of making sand castings in the
foundry. Primarily, work consists of melting metal in a furnace and pouring it
into suitable sand molds where it solidifies and assumes the shape of the mold.
Most castings serve as details or component parts of complex machines and
products. In most cases they are used only when they are machined and
finished to specified manufacturing tolerances providing easy and proper
assembly of the product. At present the foundry industry is going through a
process of rapid transformation, owing to modern development of new
technological methods, new machines and new materials. Because of the fact
that casting methods have advanced rapidly owing to the general mechanical
progress of recent years there is today no comparison between the quality of
castings, the complexity of the patterns produced and the speed of manufacture
with the work of a few years ago.

Text 3. THE FUNDAMENTALS OF FORGING

Forging is the oldest known metalworking process. It is believed to have
begun when early man discovered he could beat pieces of ore into useful
shapes. History tells us that forging was widely practiced at the time when
written records first appeared.

The blacksmith was one of the first to realize the advantages of forging.
Although he did not know why, he knew that hammering a piece of hot metal
not only resulted in a usable shape, it improved its strength. It is this inherent
improvement in strength of metal that has placed forgings in the most highly
stressed applications in machines.

To understand why forging improves the mechanical properties of metal,
it is important to recognize that metal is made up of grains. Each grain is an
individual crystal, and when the grains are large, cracks can occur and
propagate along the grain boundaries. Therefore, it is desirable to minimize the
grain size in a metal.

Reducing the metal's grain size is one of the things forging does so well.
Forging breaks down a coarse-grained structure producing a chemically
homogeneous wrought structure with much smaller grains by controlled plastic
deformation. In forging, controlled plastic deformation whether at elevated
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temperature or cold (at room temperature) results in greater metallurgical
soundness and improved mechanical properties of the metal.

Metal shaping by controlled plastic deformation is the basis for all
forging operations. Because of the diversity of forging applications, however,
a wide range of processes and equipment have been developed to produce
forgings. Some processes are ideally suited to make large parts, others, small
parts, and still others, rings. Modern forging is not only carried out in
virtually all metals, it is done at temperatures ranging from more than 2500 F
to room temperature. Part configuration generally determines the forging
method chosen.

TEXT 4. METAL CUTTING

Cutting is one of the oldest arts practised in the stone age, but the
cutting of metals was not found possible until the 18th century, and its detailed
study started about a hundred years ago.

Now in every machine-shop you may find many machines for working
metal parts, these cutting machines are generally called machine-tools and are
extensively used in many branches of engineering. Fundamentally all machine-
tools remove metal and can be divided into the following categories: turning
machines (lathes), drilling machines, boring machines, milling machines,
grinding machines. Machining of large-volume production parts is best
accomplished by screw machines. These machines can do turning, threading,
facing, boring and many other operations. Machining can produce symmetrical
shapes with smooth surfaces and dimensional accuracies not generally
attainable by most fabrication methods.

Screw-machined parts are made from bar stock or tubing fed inter-
mittently and automatically through rapidly rotating hollow spindles. The
cutting tools are held on turrets and tool slides convenient to the cutting
locations. Operations are controlled by cams or linkages that position the
work, feed the tools, hold them in position for the proper time, and then retract
the tools. Finished pieces are automatically separated from the raw stock and
dropped into a container. Bushings, bearings, nuts, bolts, studs, shafts and
many other simple and complex shapes are among the thousands of products
produced on screw machines. Screw machining is also used to finish shapes
produced by other forming and shaping processes. Most materials and their
alloys can be machined — some with ease, others with difficulty.
Machinability involves three factors: 1. Ease of chip removal. 2. Ease of
obtaining a good surface finish. 3. Ease of obtaining good tool life.

Text 5. FACTORS AFFECTING MACHINABILITY

Machinability is generally assumed to be a function of tool edge life.
The main factors which influence the behaviour, and thus the life of the edge
of a cutting tool, are: - the mechanical characteristics of the material being
machined, such as its strength, hardness and metallurgical structure;
- the state of the casting, involving the skin finish, critical dimensions,
machining allowances, slag inclusions, the presence of scabs, rust, dirt, etc.;
— the nature of the machining techniques being used,
— the characteristics of the machine-tool being used, such as machine
efficiency, available power, and the rigidity of the setup.
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Other factors aside, it is primarily the structure of the metal which
determines its resistance to the cutting action of the tool, i. e. the potential
rate of metal removal, and the resulting abrasion on the tool, i. e. the life of
the cutting edge.

Structure, strength and machinability are interrelated to some extent —
in general, increased strength implies reduced machinability. This basic
relationship must be understood, otherwise difficulties may be experienced in
the machine shop if the designer has specified a material with a higher strength
than is necessary. Nevertheless, care should be taken in rating machinability
on the basis of strength. For example, nodular irons are normally considerably
stronger than flake-graphite types, but are likely to be easier to machine. It is
therefore recommended that structure, rather than strength, be adopted as the
basis for machining practice.

Hardness provides a more reliable guide to machinability than does
strength, for hardness depends mainly on the matrix structure of the casting.
Again, however, the relation is of a general nature only, for it is possible to
have a metal which exhibits a low hardness value, but which has a very
abrasive action on the cutting tool. For example, the presence of hard
phosphide particles embedded in a soft, ferritic matrix reduces tool life
considerably.
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IIpuaoxenmue.

I. Engineer - a) uaxenep; b) (Am.) mamunucT; C) MexaHuk, MmouTep; d) camep

advisory engineer — HHXE€HEP-KOHCYJIbTAHT
assistant engineer — muagmuii HHXEHED
automatic-control engineer — wHWHXeHep IO aBTOMAaTHYECKHM CHCTEMaMm
yIpaBiIeHUS
automotive engineer — HHXEHEP-aBTOMOOMIUCT, MHKEHEP IO JBUTATEIAM
BHYTPEHHETO CTOpaHHs
building engineer — uHxeHep-CTPOUTEIIb
chief engineer — rnmaBHBIN WHXKXEHEP, TIABHBIH MEXaHHUK
combustion engineer — HHXEHEP-TEIJIOTEXHUK
civil engineer — uHXeHep-CTPOUTETD
computer engineer - WHXEHEP MO BHIYUCIUTEIbHON TEXHHUKE
design engineer - KOHCTPYKTOP
efficiency engineer — uHXeHep MO palMOHaAJIM3AI UK IIPOU3BOACTBA
equipment engineer — uHXeHep Mo 00OPYLOBAHUIO
ground engineer — HHXEHEP MO YKCIIyaTalluu
hydraulic engineer — uHxeHep-TUAPOTEXHHUK
industrial engineer — HWHXEHEP-TEXHOJOIr, HHXEHEP IO OPraHU3aIHH
IPOHU3BOJJCTBA
industrial-relations engineer — wHXeHEp MO MPOMBINIJICHHBIM CBA3IM
installation engineer — uH)XXeHep-MOHTaXHUK
management engineer — BeAyuuid HHKXEHEP
maintenance engineer — uHXeHEp MO PEMOHTY 000PYAOBaHUS
marine engineer — kopabeJlbHBIM HHKXEHEP-MEXAHUK
mechanical engineer — nHXeHep-MeXaHUK, HHKEHEP-MaIHHOCTPOUTEND
metallurgical engineer — uHXeHep-MeTaAIypr
methods engineer — uHXeHep MO pamMOHAIU3AMUU METOJTOB PabOTHI
operation engineer — uHXeHep MO IKCMAyaTalHH
patent engineer - mateHTOBE]
planning engineer — HHXEHEP-KOHCTPYKTOP; HHKEHEP-TIPOECKTUPOBIIHK
plant engineer — uHXeHEP-TEXHOJOT; HHXEHEP MO 000PYyIOBAHHUIO
power engineer — HHXeHEP-dHEPTETUK
process engineer — MHKXEHEP-TEXHOJIOT
production engineer — uHXeHEpP TEXHOJIOT
refrigerating engineer — uHxeHep MO XOJOAUIBHOMY JIEIy
safety engineer — uHxeHep MO TeXHUKE 0E30MaCHOCTH
shift engineer — mexypHBI TEXHUK, CMEHHBIH HHKCHED
steelmaking engineer — uHXeHep-CcTaleMIaBUIbIIUK
systems engineer - WHXEHEp MO CHCTEMHOMY KOHCTPYHUPOBAHHUIO
test(ing) engineer — uHXEHEP-UCIBITATEIb

37) thermal engineer — uHXeHEP-TEPMHUCT

38) tool(ing) engineer — texuoaor

39) vacuum engineer — TeXHOJOT O BaKyyMy

40) water engineer — HHXEHEP-TUAPOTEXHHUK

41) weight-and-balance engineer — CHEIHAINCT, 3aHUMAKIMUNCS

HeHTpOBKOfI CaMOJICTOB U ONMPEACICHUECM UX BECCOBLIX XaPAKTCPUCTHUK
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Engineering - a) TexHUKa, KOHCTPYHUPOBAHUE; TEXHUYCCKUU, UHKCHCPHBIN;

b) MammHOCTPpOEHHME; MAMUHOCTPOUTEALHBIN;, C) TEXHOJNOTHS;, () CTPOUTEILCTBO
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24,
25.

26.

27.
28.
29.
30.

31.
32.

advanced production engineering — pa3paboTka onsITHOro oOpasia
agricultural engineering — arporexHuka
architectural engineering — crpouTenabHas TEXHUKA
atomic power engineering — aroMHas 3HepreTHKa
automotive engineering — aBToTpakToOpHas TeXHHUKA
chemical engineering — xumMuyeckass TEXHOJIOTHUS
civil engineering — rpaxaaHcKoe CTPOHUTEIbCTBO
construction engineering — cTpouTelbHAas TEXHUKA
control engineering — TexHHKa KOHTPOJS; TEXHHMKAa aBTOMAaTHYECKOTO
peryaupoBaHus

design engineering - KoHCTpyHpOBaHUE

development engineering - MHXEHEPHOE NMPOEKTUPOBAHUE

electrical engineering - snekTpoTeEXHUKA

fuel engineering — TexHoJiorus TOomJIMBa

high-frequency engineering — BeicoOKO4acTOTHAsI TEXHUKA

hydraulic engineering — rugporexHuka

industrial engineering — opranu3ainus NPpOU3BOACTBA

management engineering — TexHUKa yIpaBJICHUS

marine engineering — cya1ocTpouTedbHAass TEXHUKA

mechanical engineering — MmamuHOCTPOCHHUE

methods engineering — texHosorudeckas pa3paborka

military engineering - BOCHHO-HHXCHEPHOE JEJIO

nuclear engineering — sagepHas TeXHHKA

plant engineering — mnpoMbilIJeHHas 3KCIJyaTalus, HOPOMBIIIJCHHAN
TEXHOJOTHUS

power engineering — sHepreTHuka

process engineering - pa3paboTka TEXHOJOTHYECKOTO TMpolecca,
OpraHu3aIlus NPOU3BOJCTBA, TEXHOJIOTHS

production engineering — opra"Hu3aius OPOU3BOACTBECHHOTrO IpoOIecca,
TEXHOJIOTHYECKOE MPOCKTHPOBAHHUE

radio engineering — paguoTeXHUKa

research engineering — TeXHUYECKHUE MCCIIEIOBAHHUS

structural engineering — crpouTenbHas TEXHHUKA

systems engineering - cUCTEMHBIH MeTOJ pa3pabOTKH, CHCTEMOTEXHHUKA,
CHCTEMHOE KOHCTPYUPOBaHHE

water-power engineering — ruApoTeXHUKA

engineering-oriented - npu MOMOIIM TEXHUUYECKUX MEPOMPUATHH
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