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IMpeaucaoBue

Hactosimue ykazaamst pa3paOoTaHBl ¢ y4ETOM TpeOOBaHMIA
®enypanbHoro ['ocymapcTBEHHOro 00pa30BaTENbHOTO CTaHJIapTa
BBICIIETO  MPO)EeCCUOHATLHOTO  00pa3oBaHUs 10  yKa3aHHBIM
HalpaBJICHUSIM TOJITOTOBKM W MpeJAHa3HAYE€Hbl JUIsl CTYJICHTOB,
00y4aroIIMXCs Ha 3a0YHOM OT/EJICHUMU.

Ilens ykazaHuii — (¢GOpMUPOBAaHHUE Yy CTYJASHTOB TaKOM
OOIIEKYJbTYPHON KOMIIETEHIIMH, KaK CHOCOOHOCTHIO HCIIOIh30BATh
OJINH U3 MHOCTPAHHBIX SI3bIKOB HA YPOBHE HE HUKE Pa3rOBOPHOIO.

VYhpaxxHeHus W 3aJlaHus, MPEICTABICHHbIE B KOHTPOJBHBIX
paboTax, HampaBjeHBl Ha OOeCIeYeHHE IPAKTHUSCKOTO BJIaJCHHS
CTyJA€HTaMH  AQHIJIMHCKMM  SI3BIKOM  Ha  YpPOBHE  YMEHUS
CaMOCTOATEJILHOTO  YT€HUST W  TOHUMAaHUS  JIUTEpaTypbl MO
HalnpaBJIeHUIO MOAroToBKU. COMyTCTBYIOIIAs 3ajlada — OOECIICUUTH
KOPPEKTUPOBKY M BbIpABHUBAHWE YPOBHS 3HAHWI, YMEHUI U HABHIKOB
CTyJ€HTOB 3a0YHOIO OTJAEJIECHUS, MPUCTYMAIOIMNX K HU3YUYCHUIO
MHOCTPAHHOTO fA3bIKA B BY3€.

[IpopaGoTka MPaKTHUYECKUX MATEPUAJIOB JaHHBIX YKa3aHUM
obOecrieurBaeT HEOOXOAUMYIO U JOCTATOUHYIO 0a3y Ijis Tmepexona K
pabore C TEKCTaMH 1O IIHUPOKUM  BompocaM  Oyaymien
npodecCuoHaIbHON AEATEILHOCTH CTYACHTA.



1. Kaxnmas koHTpojbHas paboTa MNOpeACTaBiI€Ha B IISATU
BapranTax. HoMep BapuaHTa ompejeseTcs Mo MHocieaHed mudpe
mudpa 3a4eTHOM KHIDKKU CcTyaeHTa. Ecim mmdp okanunBaercs Ha 1
nin 2, BapuaHT — Ne 1; Ha 3 unmn 4 — Ne2; Ha 5 unm 6 — Ne 3; Ha 7 unu
8—No4; a9 nmu 0 — No5.

2. KoHTpoabHBIE pPabOThIl pacOpeaeIsIIoTCS II0 CeMecTpaM
CICAYIOINUM 00pa3oMm:

Homep konmpoavnoii pabomet,
Cemecmp o
noonescauieil 6bINOJTHEHUIO
I KontponbHas pabora Nel
Il KontponsHnas pabora Ne2
111 Kontponbnas pabora Ne3

3. PaboThl BBINOJHSAIOTCA B___NUCLMEHHOM _BHJIE W
MPEJCTABISAIOTCS B ICKAHAT 3a MECSI 10 Hayaja ceccun. Ha o0moxke
TEeTpaau JOKHBI ObITh YETKO MPEJCTaBICHBI CIICIYIOMINE JTaHHBIC:
Ha3BaHUE sI3bIKa (QHIVIMICKUI); HOMEP M BapUAHT KOHTPOJbHOU
paboThl; pamMuiIus, UM, OTYECTBO (CTYICHTA); TpyIIa u mudp.

4. Pa0oThl BBINOJHSIOTCA Ha Pa3BEPHYTHIX JHUCTax (mepBas
cTpaHunia ocraercs yuctoi). [lo kpasm o0enx CTpaHUIl OCTABJISIOTCS
TIOJIS TS 3aMEYAaHUN U METOJMYECKUX YKAa3aHUM PELICH3CHTA.

OOpa3sen pacmojoXKeHUsI MaTepraia KOHTPOJIbHOU pabOThI

JleBas cTpanuiia ITpaBas crpanuna
[Toss KontponbHas padota Nel [Toss
Ne 3aganus u ero popmyanpoBka
AHTTIUMCKAN TEKCT Pycckuit Teket
Lo, RSP
Heo6xoauMmeble 110 3a1aHni0 00bSICHEHUS
IL e 1 RS

5. Pabotel ¢ momeroi perneHzeHTa “K 3ammure” ocTaroTcs Ha
kadeape W 0padaThIBAIOTCS CTYJACHTOM BO BpeMsl CECCHOHHBIX
3aHATUN TI0J] PYKOBOJCTBOM TipemnonaBatens. VMcmpaBieHnue ommook




OCYIIIECTBIISIETCS Ha OCHOBE 3aMEYaHUN pEIlEeH3EHTa C TMOMOIIBIO
HEOOXOJMMOTO  IpaMMaTHYECKOro  pasjeia  ydyeOHHMKa  WIH
CaMOYYHTEINS U CIIOBAPEH.

6. Pabotel ¢ momeToit “He3ader” BO3BpallaroTCs CTYACHTY 10
Hayajla ceccMu Ha mepepaboTrky. Paborta, BwImonHeHHas 0e3
COOJIIOICHUST TIPEABIBIEMBIX TpPeOOBaHUN WM HE TOJHOCTHIO,
BO3BpaIaeTcs 63 MPOBEPKH.

7. 3ader no aucuuiuinHe «MHocTpanHbil s3bIKk» (I cemecTp)
CTABUTCS TI0 UTOTaM 3allUThl KOHTPOJIBHOM paOOTHI.

8. Dx3ameH 1o nuctuiuimbae «Hoctpannsiil a361k» (I cemecTp)
COCTOUT M3 CICAYIOIINX 3aJaHUM:

1.  Vmenue  nepesooumv  mexkcmovl  NPOGecCUOHANbHOU
HanpasieHHoCHu.

2. Ymenue annomuposams mexcmol no cneyuaibHOCU.

3. Vmenue eocmpunumamsv peub HaA CAYX U BOCHPOU3BOOUND
OCHOBHOE CO0epIHCaHUe YCIbIULAHHOZO.

4. Vmenue evickazvlieamvbcsi NO memMam (MOHONO2UHECKAs. U
ouanocuyecKkas peun):

o  Ponb aHeIUtCKO20 A3bIKA 8 MUpe.

Obpa3zosanue 6 Poccuu.

KysI'TY.

Kyszobacc. Ilpomviunennocms Kyzbacca.
Mawunocmpoenue. Ompacau uHdceHepuu.
Memannwt u ux ceoticmaa.

Obpabomxa memanios.
Memannoobpabamuisaroujue CmanKu u npoyeccyl.



KOHTPOJIbBHASA PABOTA Nel

Bapuanm 1

I. 3anmumuTe U epeBeANTE NPEII0KECHUS, oOpalias BHIMaHHUE
Ha CTETICHU CPaBHEHUS NIPHJIAraTeIbHOTO U HapEUHsl.

1. The more hazardous is an occupation; the more important is
safety aspect of an industry.

2. The greatest advantage of this system is that it is much
cheaper than the previous one.

3. The most difficult thing in their experiment was to keep
temperature constant.

I1. 3anumure 1 IepeBeANTE MPEIIOKCHHS, 00palas BHIMaHHUE
Ha 3HaYEHWE HEOMPEICICHHBIX M OTPHUIATSIIBHBIX MECTONMCHHHA.

1. Any of scientists can take part in this important experiment.

2. Only some years ago there was no modern equipment in this
laboratory

3. These devices are very efficient but they have some
drawbacks.

1. 3anumure npemioxeHus. BeimammTe U3 HUX CKa3yeMble,
OTIpEeJICINTe WX BHIO-BpeMeHHBIe (opmbel m 3amor. llepeBenwure,
oOparas 0co60e BHUMaHKE Ha MTEPEBOJI MTACCHBHBIX KOHCTPYKITHH.

1. As with all modern scientific and technological endeavors,
computers and software play an increasingly important role.

2. Engineers apply mathematics and physics to find suitable
solutions to problems or to make improvements.

3. The development of this hypothesis was undertaken by
numerous investigators.

4. Engineers are now required to have knowledge of relevant
sciences for their design projects.

IV. 3anummre npeioxKeHnsT U MOJYEPKHUTE B HUX MOJAJIbHBIN
TJIaroj Wik ero SKBUBaJIeHT. [lepeBeauTe.

1. Mathematical analysis is used when the facts can be presented
1n numbers.



2. These researchers will have to use up-to-date materials in their
modern apparatus.

3. As the construction of the new plant was an international
project, scientists from different countries had to take part in it.

4. The foreman is the person who gives instructions how the
work is to be done.

V. 3anuiuTe ¥ nepeBeIuTe NPeIoKeHus, oopalas BHUMAHUE
Ha pa3HbIe 3HAYEHUS CJIOBA If.

1. It was important to test the properties of the material before
using it.

2. Computer is widely used in modern engineering because it
allows solving complex problems.

3. It is light weight of this metal which made it possible to use it
for various purposes.

V1. 3anumuTe U iepeBeuTe MPeIOKEeHHS, 0Oparasi BHUMAaHHE
Ha OECCOI03HBIC TOTIOTHUTEIHHBIC M ONPEICIUTEIbHBIC TPUIATOTHBIC
TIPETIOKECHHUS.

1. Everyone knows electricity produces heat.

2. The device the engineer is speaking about will be used for
new technologies.

VII. Ilpouutaiilte BeChb TEKCT W NOCTAPANTECH ITOHATH €TO
conepxxanue. [lepenuimre n THCbMEHHO NIEPEBEAUTE 4YacTh 2, 3 u 4.

ACADEMICIAN LAVRENTYEV

1. No problem in physics, mechanics and many other branches
of science can be solved without mathematics. One of the brilliant
representatives of this field is the Russian mathematician Michail
Lavrentyev. As his father was a mathematics lecturer the boy often
heard scientific conversation at home. This, he said, was the stimulus
for his first interest in science.

2. Studying at Moscow University he came under the influence
of a leading Russian mathematician N. N. Luzin whose research
formed the basis for a new school of mathematics. It was that school
which greatly influenced M. Lavrentyev’s life.



3. He was teaching practically all his life, combining it with
research work. One of his theoretical studies led to an unexpected
result which could be applied to the problem of cumulative
(KyMyJISITUBHBIN, HampaBieHHbIN) explosions. Thanks to a theory of
controlled explosions developed by Lavrentyev it became possible to
predict how much and where rock and soil which were to be exploded
could move. This theory was applied when damming a river to prevent
the floods damaging Alma-Ata.

4. A special creation of the Academician was the Siberian
Department of the Russian Academy of Sciences or Academgorodok
as it 1s more known. Lavrentyev is often referred to as “father” of
Academgorodok because it was him who flew around Siberia in the
1950s and chose the spot for the new science town near Novisibirsk.
There were good reasons for the town’s location in Siberia because
this area was potentially very rich and needed a scientific and
technological base for its development.

5. Today Academgorodok is based on a triangle which is
organically linked with Lavrentyev’s own life. His personal
experience showed that successful research was impossible without its
high quality, close links between science and industry, training of the
next scientific generation.

VIII. IIpocMmoTputre 5-10 4acTh TECTa U OTBETHTE HA BOIIPOC:
Why is the basis of Academgorodok called a “triangle”? 3anuiure u
MepPEBEIUTE BOMPOC U OTBET.

Bapuanm 2

I. 3amumuTe U MepeBeaNTE NPEII0KEHUS, oOpalias BHIMaHHUE
Ha CTETICHU CPaBHEHUS MPHJIAraTeIbHOTO U HApEUHsl.

1. Rational use of natural resources is the most vital problem of
the country’s national economy.

2. The heavier the equipment, the more difficult is to install it.

3. The old device was more valuable for our research than the
new one.



I1. 3anumure 1 IepeBeANTE MPEIIOKCHUS, 00palas BHIMaHHUE
Ha 3HaYCHWE HEOMPEICICHHBIX M OTPHUIATSIIBHBIX MECTONMCHHH.

1. Nobody knows anything about this problem.

2. Will you carry out any experiment in our research laboratory
this year?

3. We invited some skilful engineers for the construction of the
new industrial object.

1. 3anumure npemioxeHus. BeimuammrTe U3 HUX CKa3yeMble,
OTIpEeJICINTe WX BHIO-BpeMeHHBIC (opmbel m 3anor. llepeBenwure,
oOparast 0co60e BHUMaHKE Ha MTEPEBOJI MTACCHBHBIX KOHCTPYKITHH.

1. Many scientists from different countries entered the new field
of research.

2. Automation is being increasingly used in all branches of
national economy.

3. It is not surprising that every great discovery is much spoken
about.

4. High speed electronic machines have introduced great changes
in making mathematical calculations.

IV. 3anuunre npeioxKeHnsT U MOYEPKHUTE B HUX MOJAJIbHBIN
TJIaroJI WUIM €ro SKBUBaJIeHT. [lepeBeaure.

1. Our laboratory has to investigate a series of accidents that
have taken place in the locality within the last three months.

2. Every future engineer should know such subjects as physics
and mathematics.

3. Pressures in our experimental work will not be allowed to
exceed 5,500 psi (pounds per square inch).

4. For a long time researchers were unable to resolve this
scientific problem.

V. 3anuuinre u nepeBeuTe NpejiokKeHus, oopalias BHUMaHue
Ha pa3HbIe 3HAYCHUS CJIOBA If.

1. Automation is the use of machines to optimize productivity; it
can be useful for many industrial applications.

2. It 1s obvious that we have to do all possible to reduce
atmospheric pollution.



3. It was the Industrial Revolution which promoted the
development of engineering.

V1. 3anumuTe 1 iepeBeuTe MPeNIOKEeHHS, 0Oparasi BHUMAaHHE
Ha OECCOI03HBIC TOTIOTHUTEIHHBIE U ONPECIUTEIbHBIC TPUIATOTHBIC
TIPETIOKECHHUS.

1. The properties of materials the designers use for these
technologies do not react to temperature changes.

2. We know some industrial areas are considered dangerous for
living in them.

VII. Ilpouuntaiilte BeChb TEKCT W NOCTAPANTECH IIOHATH €TO
conepxxanue. [lepenuimre n TMCbMEHHO NepeBeauTe Yactu 1,4 u 5.

PYOTR KAPITSA

1. The name of Pyotr Leonidovich Kapitsa speaks for itself: in
history of physics there are few scientists that can be placed next to
him.

2. Kapitsa was the son of a general, a famous military engineer
who had built the Kronstadt fortress. He graduated from the
electromechanical faculty of the Petersburg Polytechnic Institute —
perhaps the best technical educational establishment in Russia at that
time. It was there that he took interest in physics.

3. In 1921 Kapitsa was sent abroad to continue studying. The
young physicist attracted universal attention at the world-famous
Cavendish Laboratory headed by Ernest Rutherford, the founder of
experimental nuclear physics. Very soon Kapitsa established an
unusual record — he completed the laboratory course in two weeks
instead of the usual two years. After that, Rutherford took personal
interest in him and Kapitsa became his favorite pupil.

4. In 1934 Kapitsa returned to Russia and was appointed a
director of the Institute of Physical Problems. During the war years he
began to work in an entirely new field of science and technology —
high-power (BpICOKOBOJIBTHBIN) electronics.

5. It is known today that electronics means small currents.
Electronic devices — electronic tubes, for example, — operate on
electrons, that is, particles having a very small mass and a very high



mobility. At that time scientists thought that it was impossible to
transmit great amounts of power over long distances by means of
electronics. Kapitsa disproved this “axiomatic truth” and showed that
the electrons were able to transmit millions of kilowatts of energy
over great distances. Kapitsa’s high-power electronics has a fantastic
future. Electric power will flow all over the country. Using
waveguides (BoiHoBOoa) mankind will be able to send it directly to
Earth satellites and orbital stations in space.

VIII. IIpocMoTtpute 4YacTh 3 W BBIOEPUTE U3 MPEIIIOKECHHBIX
BApUAHTOB TMPAaBWIbHOE TIPOJOJDKEHUE Tmpeajoxkenus: A lot of
scientists were interested in Kapitsa ... . 3alMIIIATE BCE MPEIJIOKECHHUE
U TIEPEBEJIUTE €TO.

1) because he was Rutherford’s favorite pupil.

2) because he needed only two weeks to complete his study.

3) because he was the head of the Cavendish Laboratory.

Bapuanm 3

I. 3amumuTe U epeBeANTE NPEII0KEHUS, oOpalias BHIMaHHUE
Ha CTETIICHU CPaBHEHUS MPHJIAraTeIbHOTO U HApEUHsl.

1. The more scientists work in studying the problem, the more
reliable are the research results.

2. Today engineers have to study more subjects from various
fields of science.

3. At present coal is one of the cheapest sources for power
generation.

I1. 3anumuTe ¥ EpeBEeIUTE MPEATOKEHNUS, 00OpaIas BHUMAaHHE
Ha 3HAYCHHUE HEOMPEACICHHBIX M OTPUIIATETHHBIX MECTOMMEHHIA.

1. According to Albert Einstein nothing can move faster than
light.

2. Any industry needs modern machinery to improve its
production.

3. Some 250 scientists from more than 40 countries gathered for
this international conference.



1. 3anumure npemioxeHus. BeimuammTe U3 HUX CKa3yeMble,
OTIpEeJICINTe WX BHIO-BpeMeHHBIe (opmbel m 3anmor. llepeBenmure,
oOparas 0co60e BHUMaHKE Ha MTEPEBOJI MTACCHBHBIX KOHCTPYKITH.

1. Lectures in up-to-date engineering were always attended by a
great number of students and young scientists.

2. Electric power flows over the electric transmission lines all
over the country.

3. Engineering development can be traced back several thousand
years around the world.

4. They will have completed the construction of the new
industrial complex by autumn.

IV. 3anuunre npeyioxKeHnsT U MOJYEPKHUTE B HUX MOJAJIbHBIN
TJIaroJI WK ero SKBUBaeHT. IlepeBeauTe.

1. As a skilled worker he could easily start and stop every kind
of engine.

2. This research work may require much money and time.

3. Such instruments were to be used to make measurements and
to express these measurements in physical units.

4. Engineers will have to use new equipment to improve several
operations.

V. 3anuiinre u nepeBeuTe NpeIokeHus, oopalias BHUMaHUe
Ha pa3HbIe 3HAYCHUS CJIOBA If.

1. When the capacity had been increased it exceeded the
technological limits.

2. This discovery was made in 1938. It is a cornerstone of many
engineering processes now.

3. It was necessary to review some aspects of the problem once
again.

V1. 3anummuTe ¥ IepeBeNTE MPEUIOKEHUS, oOpaIias BHIMaHHUE
Ha 0eCCOI03HBIC JIOMOJIHUTEIBHBIC U ONPEACIIUTEIbHBIC TTPUIATOYHBIC
TIPETIOKEHHUS.

1. We were told the experiments with this equipment had been
completed successfully.

2. This process is based on the phenomena we have studied at
our laboratory.



VII. Ilpouuntaiilte BeChb TEKCT W NOCTAPANTECH ITOHATH €TO
conepxxanue. [lepenuimre u THCbMEHHO NEPEBEAUTE YacTh 2, 4 u 5.

ERNEST RUTHERFORD

1. Rutherford’s 42 years of active research work, which only
ended at his death in 1937, resulted in important advances in the
theory of ‘“atomic energy” as we know it today. It all began with
Becquerel’s accident discovery of radioactivity in 1896, which was
soon followed by the Curies’ isolation of polonium and radium. The
whole scientific world knows that this great discovery opened up new
scientific fields awaiting to be conquered.

2. Many scientists from different countries became interested in
the new field of radioactivity. One of them was the young New
Zealander, Ernest Rutherford, who at the age of 27 (1898) was
appointed to the chair of physics at the University of Montreal. It was
him who made a great number of really important discoveries.

3. The first of his great researches was made in Montreal and led
him to formulate the laws of radioactive transformations. Perhaps the
greatest of all Rutherford’s discoveries was made at Manchester,
where he went in 1907. This was the nuclear model of the atom.

4. The main part of the radioactive transformation theory was the
spontaneous transformation of one nucleus into another but the
artificial transformation of nuclei was achieved only in 1919. This
experiment, marking the beginning of modern nuclear physics, was
made by Rutherford himself with simple apparatus and one assistant.

5. The splitting of atom has opened to man a new and enormous
source of energy because in the splitting process the nucleus matter is
converted into energy. But before nuclear energy (now officially
miscalled atomic energy) could be used, two more major discoveries
were needed. These were the discovery of the neutron and of the
fission (menenme) of uranium nucleus made by James Chadwick
(Uensuk) and Otto Hahn (I'an), respectively. The last one was made
after Rutherford’s death.

VIII. I[IpocmoTpure 1-10 4acTh TEKCTa U OTBETHTE HA BOMIPOC:
Was Becquerel’s discovery of radioactivity based on the Curies’
discovery of radium? 3anuimmTe U IepeBEUTE BOIIPOC U OTBET.



Bapuanm 4

I. 3amumuTe U MepeBeANTE NPEII0OKEHUS, oOpalias BHIMaHHUE
Ha CTETIICHU CPaBHEHUS MPHUJIAraTeIbHOTO U HApEUHsl.

1. The lowest production rate was partly explained by the usage
of obsolete equipment.

2. These devices are the most effective instruments for studying
properties of various materials.

3. The higher is the qualification of an engineer, the more
difficult problems he can solve.

I1. 3anumure 1 IepeBeANTE MPEIIOKCHHS, 00palas BHIMaHHUE
Ha 3HaYCHWE HEOMPEICICHHBIX M OTPHUIATSIIBHBIX MECTONMCHHH.

1. We needed some 20 minutes to check and adjust the
measuring instrument.

2. Anybody can explain you the operational principles of that
apparatus.

3. Any skilled operator can easily start and stop the engine.

1. 3anumure npemioxeHus. BeimammTe U3 HUX CKa3yeMble,
OTIpeJICINTe WX BHIO-BpeMeHHBIe (opmbel m 3amor. llepeBenmre,
oOpaiiasi 0co00€ BHUMAaHUE HA MEPEBOJ] MACCUBHBIX KOHCTPYKITUH.

1. Last month the workers fulfiled the plan ahead of schedule.

2. The delegation of German engineers will come to our region
to share experience with our workers.

3. This unique apparatus has been invented by one of our
engineers.

4. The discovery was followed by the attempts of different
scientists to explain it.

IV. 3anuunre npeioxKeHnsT U MOJYEPKHUTE B HUX MOJAJIbHBIN
TJIaroJ1 WUIM €ro SKBUBaJIeHT. [lepeBenure.

1. The mechanical shop of our plant was to be reconstructed.

2. He 1s a skilful worker who can operate practically any type of
equipment.

3. Everyone working at an enterprise should know the essential
safety rules.



4. In view of reconstruction works old machinery will have to be
replaced within a month.

V. 3anuuinre u nepeBeuTe NpeoKeHus, oopaliias BHUMaHue
Ha pa3HbIC 3HAYCHUS CJIOBA If.

1. It is the country’s natural wealth that determines the structure
of its national economy.

2. It was proved that industrial wastes have a dangerous effect on
the environment.

3. When the temperature had been measured it was written down
in the table.

V1. 3anumuTe U iepeBeuTe MpeiIoKeHNs, 0Oparasi BHUMAaHHE
Ha 0ECCOIO3HBIC IOTIOTHUTEIHHBIE M ONPEICIUTEIbHBIC TPUIATOTHBIC
TIPETIOKECHHUS.

1. Many problems we are solving today have been caused by
man’s industrial activity.

2. Scientists believe this protective coating will withstand
radiation without changing its properties.

VII. IlpouunTaiilte BeChb TEKCT W NOCTAPANTECH ITOHATH €TO
conepxanue. [lepenuimre u THCbMEHHO NEPEBEAUTE YacTh 2, 3 u 4.

JAMES CLERK MAXWELL

1. James Clerk Maxwell (1831-1879), a great physicist and
mathematician, was born in Edinburg, Scotland. After school he
entered the University of that city. Then he attended the University of
Cambridge and graduated from it in 1854. When at the University
Maxwell took great interest in mathematics and optics.

2. For two years after the University Maxwell worked at Trinity
College combining lecturing and making experiments in optics. At the
same time he studied much himself. He became a professor of natural
philosophy (1856) and in some ten years a professor of physics and
astronomy. When working at the King’s College (London) he met
Faraday for the first time.

3. In 1871 Maxwell became professor of experimental physics at
Cambridge. At that time students could not have such subjects as



electricity or magnetism as there was no laboratory for studying them.
Such a laboratory organized by Maxwell made Cambridge world-
known.

4. This was a very fruitful period of Maxwell’s life. He was
engaged in studying the problems of electromagnetism, molecular
physics, optics, mechanics and others. The most outstanding
investigations, however, were made in the field of the kinetic theory
of gases and electricity. Maxwell is called the founder of the
electromagnetic field (together with Faraday) and the electromagnetic
theory of light. His famous work on electricity and magnetism was
published in 1873. During these years he also wrote his classic
“Matter and Motion”, a small book on a great subject, and many
articles on other problems.

5. Maxwell wrote his first scientific work when he was fifteen.
Since that time he published a great number of works based on the
results of his experiments and calculations. Maxwell’s works on the
kinetic theory of gases, the theory of heat, dynamics and the
mathematical theory of electricity and magnetism are monuments to
his great genius.

VIII. [Ilpocmorpure 5-10 4YacTh TEKCTa W 3aKOHYMUTE
npennoxenue James Clerk Maxwell became a world-known
scientist..., BBIOpaB BapHaHT, COOT-BETCTBYIOIIMM €ro COAEPKaHHIO.
3anuIInTe U IEPEBEANTE TOTYUYSHHOE MPEII0KEHHE.

1. ... because he developed theoretical principles of
experimental physics.

2. ... because his scientific works were based on his own
experiments.

3. ... because he published his first scientific work at the age of
fifteen.



Bapuanm 5

I. 3amumuTe U MepeBeANTE NPEII0OKEHUS, oOpalias BHIMaHHUE
Ha CTETICHU CPaBHEHUS MPHJIAraTeIbHOTO U HApEUHsl.

1. A wider application of computers makes our labour easier and
more efficient.

2. The newer the equipment, the higher is the productivity.

3. This book gives the most detailed explanation of various
operations.

I1. 3anummuTe 1 IepeBeANTE MPEIIOKCHHS, 00palas BHIMaHHUE
Ha 3HaYCHWE HEOMPEICICHHBIX M OTPHUIATSIIBHBIX MECTONMCHHH.

1. Will anybody analyze these data in your scientific laboratory?

2. Any industrial enterprise should provide safe labour
conditions for workers.

3. These researchers are doing some important work at our plant.

1. 3anumure npemioxeHus. BeimammrTe U3 HUX CKa3yeMble,
OTIpEeJICINTe WX BHIO-BpeMeHHBIC (opmbel m 3anor. llepeBenwure,
oOparast 0co60e BHUMaHKE Ha MTEPEBOJI MTACCHBHBIX KOHCTPYKITH.

1. The commission will consider this offer carefully before
accepting it.

2. Science and engineering make a wide use of synthetic
materials in electronic instruments.

3. Before the experiment all the necessary computations were
made by the engineers.

4. The results of this research work were often referred to by the
professor.

IV. 3anuunre npeioxKeHnsT U MOJYEPKHUTE B HUX MOJAJIbHBIN
TJIaroJI WK ero SKBUBaeHT. IlepeBeauTe.

1. You should try to find out as many facts as possible about
history of engineering.

2. The team of experts is to analyze the present situation
connected with the new industrial installation.

3. The young engineer was allowed to apply the mobile
equipment in his field experiments.



4. This production process had to be further improved by new
technical means.

V. 3anuuinre u nepeBeuTe NpeoKeHus, oopaliias BHUMaHue
Ha pa3HbIe 3HAYEHUS CJIOBA If.

1. It is known that the first automatic control system was
installed 10 years ago.

2. It is our research center which leads in measures to reduce
harmful industrial waste.

3. We pay great attention to the output quality; it is one of the
most significant indications of productivity.

V1. 3anummuTe 1 epeBeANTE MPEUIOKEHUs, oOpaIias BHIMaHHUE
Ha 0eCCOI03HBIC JIOMOJIHUTEIBHBIC U ONPEACIIUTEIbHBIC TTPUIATOYHBIC
TIPEITOKCHHS.

1. It is well-known electronics has made great progress over the
last decades.

2. Amount of the pollutants the enterprises throw depends on the
quality of purifying installations.

VII. [IIpouurtaite TEKCT W NOCTAPAUTECH IIOHATH €r0

conepxanue. llepenuimre 1 MUCbMEHHO NEpeBeInTe YacTtu 1, 2,3 u
4.

JAMES WATT

1. James Watt (1736-1819), a Scottish inventor and mechanical
engi-neer, 1s known for his improvements of the steam engine used at
that time to pump out water from mines. He became interested in the
engine of this type when working as an instrument-maker.

2. Watt determined the properties of steam, especially the
relation of its density to its temperature and pressure, and designed a
condensing chamber for the engine that prevented large losses of
steam in the cylinder. Watt’s first patent (1769) covered this device
and some other improvements on steam engine.

3. For some years he was working together with John Roebuck,
another inventor, financing Watt’s researches. In 1775, however,
Roebuck’s interest was taken over by the manufacturer and the owner



of the Engineering (mexanuueckuit) Works at Birmingham. It was at
this works where Watt and Roebuck began to manufacture steam
engines.

4. Continuing his research Watt patented several other important
in-ventions, including the rotary engine for driving various types of
machinery, the double-action engine, and the steam indicator
recording the steam pressure in the engine. Watt retired from the firm
in 1800 and since that time he could devote himself entirely to
research work.

5. The misconception that Watt was the actual inventor of the
steam engine was because of his fundamental contributions to its
development and improvement. The centrifugal governor invented by
him in 1788, is of particular interest today. It is a device providing
automatic regulation of the engine speed. It embodies the feedback
principle of a servomechanism, linking output to input, which is the
basic concept of automation. The watt, the unit of power, was named
in his honor. Watt was also a well-known civil engineer. In 1767 by
adapting telescopes he invented an attachment used in the
measurement of distances.

VIII. IIpocmoTrpure 5-F0 4acTh TEKCTa U OTBETHTE HA BOIIPOC:
Do James Watt’s numerous inventions belong to a single or to
different areas of man’s activity? 3aliImmTe U MEPEBEAUTE BOIPOC H
OTBET.

KOHTPOJIBHASA PABOTA Ne2
Bapuanm 1

I. 3anumure npemIokeHHs. BhIMUIINTE W3 HUX CKa3yeMbIE,
OTIPEJICITUTE UX BUI0-BpeMeHHBIE (hOpMBI U 3ajor. [lepeBeaure.

1. Great efforts have been undertaken in the area of the
environment protection.

2. They could not solve the problem without applying digital
computers.

3. The development of automatic control systems is being paid
much attention to.



4. The worker was told to increase the pressure up to 25
atmospheres.

I1. 3anummuTe 1 IepeBeANTE MPEIIOKCHUS, 00palas BHIMaHHUE
Ha pynkiuto nHbuautHBa (Infinitive).

1. Throughout human history man has invented tools, machines,
materials and techniques to make his life easier.

2. To explain this process the engineer was to demonstrate some
schemes, tables and diagrams.

3. To reduce pollutants from enterprises, industry was forced to
change combustion processes and to add controllers.

4. The properties of raw material to be used for production are
being carefully studied.

II1. Ilepenumure ¥ TNEpPEBEAUTE NPEIIOKEHUSA, COJEPKALLIUE
CyOBEKTHBIN U OOBEKTHBIN MHOUHUTUBHBIE OOOPOTHI, UHPUHUTHUB B
(GyHKIMM OTpe/IeTIeHU.

1. The damage is considered to be the result of the personnel’s
mistakes.

2. Long ago researchers believed minerals to be an immense and
inexhaustible source of energy.

3. New technologies to be developed at our plant will replace the
old ones.

IV. 3amummre npemioxkeHud. Beimuammre M3 HUX TpUYACTHS,
ykaxkutre ux Buja (Participle 1 wnm Participle II) ompenenute wnx
CaMOCTOATENbHYI0 (PYHKIIMIO (OmpeneseHne WU OOCTOSTEIHCTBO).
IlepeBenure.

1. The students studying at Kuzbass Technical University are to
have practical training at various industrial enterprises.

2. When asked about the plan the chief engineer said that it had
been fulfilled in time.

3. Working on the device in the laboratory, the engineers were
regularly testing it at the plant.

4. Ultrasonic techniques used in industry opens wide
possibilities for the automatic control.



V. llepenuimure u NEPEBEAUTE NPEIIOKEHUSA, COJEpPKALLIUE
3aBUCHMBII M  HE3aBUCHUMBIH (CaMOCTOSITENIbHBIM) IIPUYACTHBIC
000pOTHI.

1. When produced goods are transmitted to the consumer.

2. The Industrial Revolution having been started, engineers have
contributed to the development of a wide range of technologies.

3. Progress in the development of industrial robotics has been so
rapid that today electronics is applied in many mining processes.

4. Measuring the magnetic field on the Earth’s surface the
scientists formed an idea about the nature of the Earth’s magnetism.

VI. Ilpounrtaiite BeChb TEKCT W MOCTAPAUTECH TMOHATH €TO
conepxanue. [lepenuimre u THCbMEHHO NepeBeaUTE YacTu 1, 2 u 3.

ENVIRONMENTAL PROBLEMS

1. Overpopulation, pollution and energy consumption have
created such planet-wide problems as massive deforestation, acid rains
and the global warming connected with the ‘greenhouse effect’.

2. The seas filled with poison — industrial and nuclear wastes as
well as chemical substances — are in danger. The Mediterranean Sea is
already nearly dead, the next are the North and the Aral ones.
Scientists say every ten minutes one kind of animal, plant or insect
dies out for ever. If nothing is done, one million species that are alive
today will disappear in twenty years from now, nothing will be able to
live in them.

3. A very serious problem is air pollution. We know industrial
enterprises emit tons of harmful substances. Being the main reason for
the greenhouse effect and acid rains these emissions have disastrous
consequences for the whole planet. Of special danger is carbon
dioxide (Co2) working as follows: it lets the sunlight in but does not
let the heat out. In Cairo even to breathe the air is life threatening. One
may say the same of Mexico City and 600 cities of the former Soviet
Union. An even greater environmental threat is presented by atomic
power stations. Everyone knows the consequences of the Chernobyl
and other atomic stations’ tragedies.

4. The poisoning of the Earth’s land, air, and water results in the
fast-spreading disease of civilization. It is probably not less dangerous



than wars, earthquakes and floods; it is one of history’s greatest
dangers to human life. If present trends continue for the next several
decades, our planet will become uninhabitable. Understanding that
environmental problems are their own problems people are beginning
to join and support various international organizations and green
parties.

VII. IIpocMmoTtpute 4-10 4acTh U OTBEThTE Ha Bonpoc: Why does
the author compare the planet’s pollution with wars, earthquakes and
floods? 3anmmmTe 1 epeBeIUTE BOIPOC M OTBET.

Bapuanm 2

I. 3anummre mnpemToKeHHUs. BBIMUIINTE W3 HUX CKazyeMEIE,
OTIPEJICITUTE UX BUI0-BpeMeHHbIE (hOpMBI U 3ajor. [lepeBeaure.

1. This phenomenon is always being studied with great interest.

2. We expect that the technology used at our plant will have been
greatly improved.

3. Every society is affected by the level of its industrial
development.

4. The man testing the engine belongs to the team responsible for
the equipment.

I1. 3anumure 1 IepeBeANTE MPEIIOKCHHS, 00palas BHIMaHHUE
Ha pynkiuto nHpunutuBa (Infinitive).

1. Computer-aided monitoring systems are used to detect the
damages of equipment.

2. To gain control over nature means to know its laws and not to
break them.

3. In order to achieve the higher level of quality, the new
assembly lines have to be mounted.

4. The method to be introduced at our plant was developed some
years ago and proved very efficient.



III. Ilepennmure W TNEpPEBEAUTE NPEIIOKEHUSA, COJEPKALLIUE
CyOBEKTHBIN U OOBEKTHBIN MHOUHUTUBHBIE O0OOPOTHI, UHPUHUTHUB B
(GyHKIMM OTpeIeTIeHU.

1. Efficiency of the turbines to be used at our enterprise is about
95 per cent.

2. Einstein 1s known to have formulated the theory of relativity
which is used to explain practically all physical phenomena.

3. Specialists know the resistance of metals to depend on their
temperature.

IV. 3amummre npemioxkeHud. Beimuammre M3 HUX TpUYACTHS,
ykaxkutre ux Buja (Participle 1 wnam Participle II) ompenenurte wnx
CaMOCTOATENbHYI0 (PYHKIIMIO (OmpeneseHne WU OOCTOSTEIHCTBO).
IlepeBenure.

1. The students studying at the Kuzbass Technical University are
to have practical training at various industrial enterprises.

2. When asked about the plan the chief engineer said that it had
been fulfiled in time.

3. Working on the device in the laboratory, the engineers were
regularly testing it at the plant.

4. Ultrasonic techniques used in industry open wide possibilities
for the automatic control.

V. llepenuimure u NEPEBEAUTE NPEIIOKEHUSA, COJEPKALLIUE
3aBUCHMBI M  HE3aBUCHUMBIH (CaMOCTOSITENIbHBINM) IIPUYACTHBIC
000pOTHI.

1. Major principles of electronics having been developed,
scientists and engineers put them into practice.

2. When discussing the plan of development the engineers
decided to divide it into some stages.

3. We know that modern industrial enterprises are the plants
producing a great amount of output.

4. Spare parts produced in our region are supplied to various
districts of the country.



VI. Ilpouurtaiite BeCh TEKCT M IOCTAPANUTECH IMOHATH €r0
conepxanue. [lepenuimre u THCbMEHHO NEPEBEAUTE YacTh 2, 3 u 4.

WATER AND AIR POLLUTION

1. We cannot live without water and air, the pollution of which is
the factor destroying the environment in big cities. Even Paris where
there i1s no heavy industry is to protect its water resources. The
problem is being solved by building pollution-control stations. To
clean the water from admixtures and gases before it goes into the
water supply systems both mechanical and biological means have to
be used. The atmosphere is polluted mainly by heating systems and
cars. Smoke from factories and cars in combination with natural fog
forms smog which is recognised as a potential cause of death.

2. It is known that factories and transportation have to burn huge
amounts of fuel: billions of tons of coal and oil are consumed around
the world every year. When burning these fuels throw off smoke and
other by-products into the atmosphere. The accumulation of pollution
is a serious threat to humans and the environment. To protect the air it
1s necessary to switch industry to more clean fuels than coal or oil.

3. Some scientists are of the opinion that at present the world’s
number one polluter is the car. The production of one car results in
1,500 kilos of waste and 75 million cubic metres of polluted air.
Taking into account that there are now about 500 million cars on Earth
it 1s impossible to estimate a quantity of pollution. Even when you
throw the car away it is still polluting the earth with dangerous metals
(like cadmium) and other chemicals. Moreover, to drive a car you
need roads, motorways and car parks the construction of which also
produces a large quantity of pollution.

4. A wide understanding of the pollution threat dates from 1950s
but still little has been done by man in the area of environmental
protection.

VII. Ilpocmotpure 1-10 4yacTh W OTBETHTE€ Ha Bompoc: Is the
protection of air as important for man as that of water and why?
3anuImTe U IEPEBEANTE BOIIPOC U OTBET.



Bapuanm 3

I. 3anummre mnpemToKeHHUs. BBIMUIINTE W3 HUX CKazyeMEIE,
OTIPEJICITTE UX BUI0-BpeMeHHbIE (hOpMBI U 3ajor. [lepeBeaure.

1. They will start the construction of the new industrial
enterprise in a month.

2. The chief engineer was informed of the changes made in the
production cycle.

3. Scientists of different countries were working hard to improve
industrial technologies.

4. The results of the experiment could not be relied upon because
of some fault in the engine.

I1. 3anummure 1 IepeBeANTE MPEIIOKCHUS, 00palas BHIMaHHUE
Ha pynkiuto nHbuauTHBa (Infinitive).

1. Our intention was to expand the production and to increase the
output of energy by 20 per cent.

2. The technologies to be used in this industry were being
developed for several years.

3. To explain the problem the professor mentioned some facts
from his life.

4. People use discoveries to satisfy their needs and to improve
the environment they live in.

III. Ilepenumure W TNEpEBEAUTE NPEIIOKEHUSA, COJEpPKALLIUE
CyOBEKTHBIN U OOBEKTHBIN MHOUHUTUBHBIE O00OPOTHI, UHPUHUTHUB B
(GyHKIIMM OTpeIeTICHU.

1. The annual decrease of quality was found to be significant
enough to start the reconstruction of the plant.

2. It 1s one of the main discoveries to have been made by man in
the 21 century.

3. The engineers affirm the cost of production to be determined
by the efficiency of industrial equipment.



IV. 3amummre npemioxkeHud. Beimummre M3 HUX TpUYACTHS,
ykaxkute ux Buj (Participle I wmm Participle II) u onpenenute ux
CaMOCTOATENbHYI0 (PYHKIIMIO (OmpeneneHne WIW OOCTOSTEIHCTBO).
IlepeBenure.

1. It has taken the engineers three years to complete the
experiment.

2. The problem discussed at the conference is of vital importance
for our region.

3. When studying damages the scientists found that they could
be caused by several factors.

4. 1f used for electricity generation, coal is usually pulverized
and then combusted in a furnace with a boiler.

V. llepenuimure u NEPEBEAUTE NPEIIOKEHUS, COJEPKALLIUE
3aBUCHMBI M  HE3aBUCHUMBIH  (CaMOCTOSITENIbHBIM) IIPUYACTHBIC
000pOTHI.

1. While experimenting with different materials scientists
wanted to find some cheap and efficienr source of energy.

2. In all enterprises visited new electronic means of controlling
are used.

3. The removal of pollution from environment for its general
protection is called the environmental remediation.

4. Ultrasonic techniques having been widely introduced into
industry, we could automate a lot of processes.

VI. IlpouurtaiiTe BeCh TEKCT M IOCTAPANUTECH IMOHATH €r0
conepxanue. [lepenuimnre u TMCbMEHHO NepeBeaUTe Yactu 1,4 u 5.

WATER POLLUTION

1. City growth has always concentrated in the areas near some
water supply — rivers, canals, lakes, seas and oceans — because man
cannot live without water. The greater is the number of population, the
more water it needs. The increase in water consumption on the planet
may result in a water shortage in the near future.

2. Since the beginning of civilization, water has been used to
carry away different kinds of wastes and garbage. Water has the
capacity to dissolve many substances. When dissolved these



substances are less dangerous to the environment than metals or
plastics. Nevertheless, remaining in the water they can make it
poisonous for many forms of life.

3. Huge consumers and polluters of water are industry and
agriculture. It has been estimated that about 85 per cent of the water is
consumed by industry. To manufacture a ton of paper it needs 100,
and a ton of synthetic fibers — from 2,500 to 5,000 cubic meters of
water.

4. Industrial and agricultural development is accompanied with
the increasing amount of waste materials. It should be mentioned that
rivers and lakes are also used as transportation routes, fishing and
recreation areas. As a result, more and more waterways are becoming
polluted. Lakes are especially affected by pollution because they
cannot cleanse themselves as rapidly as rivers or oceans. The wastes
are the “food” for water plants which, when growing, reduce the
amount of open water and result in drying up of a lake.

5. People have long recognized that we all depend upon the earth
environment. But to understand the problem is not to solve it. So,
some decisive measures have to be taken to protect the earth’s
wonderful and complex environment system which is so easily
damaged by man’s activity.

VII. Ilpocmotrpure 2-10 u 3-10 4aCTH U OTBETHTE HA BOIIPOC:
How many sources of water pollution are mentioned there and what
are they? 3anuimTe U IepeBeaUTE BOIIPOC U OTBET.

Bapuanm 4

I. 3anummre mnpemToKeHHU. BBIMUIINTE W3 HUX CKazyeMEIE,
OTIPEJICITTE UX BUI0-BpeMeHHBIE (hOpMBI U 3ajor. [lepeBeaure.

1. Experts in modern technologies have been shown some types
of new synthetic materials.

2. Recycling helps to prevent waste of potentially useful
materials.

3. The results of calculation are greatly influenced by the method
of calculation.

4. The operator had to replace only one part in that device.



I1. 3anummure 1 IepeBeANTE MPEIIOKCHHS, 00palas BHIMaHHUE
Ha pynkiuto nHbunntuBa (Infinitive).

1. The temperature to be measured with this thermometer cannot
be lower than 50 degrees Centigrade.

2. The aim of chief engineer is to control all the stages of
production cycle.

3. To make accurate measurements several parameters must be
known.

4. To fulfil these operations is impossible without modern
machinery.

III. Ilepennmure W TNEpPEBEAUTE NPEIOKEHUSA, COJEPKALLIUE
CyOBEKTHBIN U OOBEKTHBIN MHOUHUTUBHBIE O0OOPOTHI, UHPUHUTHUB B
(GyHKIMM OTpe/IeTICHU.

1. Everyone knows the startup of new plant to have been
postponed because of the accident.

2. These electronic instruments are supposed to be able to solve
complex logical problems.

3. The material to be tested in our laboratory will be used for
many industrial purposes.

IV. 3amummre npemioxkeHud. Beimuammre M3 HUX TpUYACTHS,
ykaxkute ux Buj (Participle I wmm Participle II) u onpenenure nx
CaMOCTOSTEIbHYI0  (YHKIHIO (OMpeesieHue WIHM OOCTOSTEIHCTBO).
IlepeBenure.

1. When put into operation the plant had much less capacity.

2. Designing new machines the engineers should pay attention to
the environmental standards.

3. The discussion was going on with greater intensity.

4. The results received will be of great importance for their
further work.

V. llepenuimure u NEPEBEAUTE NPEIIOKEHUSA, COJEPKALLIUE
3aBUCHMBI M  HE3aBUCHUMBIH (CaMOCTOSITENIbHBIM) IIPUYACTHBIC
000pOTHI.

1. Being studied intensively by specialists of different branches
this material has quickly found wide-scale application.

2. The type of equipment used depended on production purposes.



3. The recent inventions having been made, they allowed the
new methods of production to be developed.

4. Engineers are the scientists applying scientific knowledge to
develop solutions for technical, social and economic problems.

VI. IlpouurtaiiTe BeCh TEKCT M IOCTAPANTECH IMOHATH €r0
conepxxanue. [lepenuimre u THCbMEHHO NepeBeAUTE YacTu 1, 2 u 4.

SOURCES OF ATMOSPHERIC POLLUTION

1. There are natural and artificial sources of atmospheric
pollution. The former include active volcanoes, dust storms, forest
fires and some other factors. Artificial sources appeared due to the
development of cities and industry. Because of its heating system
every industrial enterprise as well as automobile pollutes the
atmosphere and influences the local climate. Scientists have
established that the larger is the population of an urban area, the
greater is the level of air pollution.

2. Any industrial process is accompanied with emission of
dangerous gases and industrial dust. Daily emission of an electric
power plant, for example, burning 2,000 tons of coal a day, is about
400 tons of SO, gas. One can name such great air polluters as thermal
power stations, metallurgical, chemical, cement and many other
plants.

3. A very serious source of atmospheric pollution is the
automobile. Being a very convenient means of transportation, the
automobile at the same time emits huge amounts of fumes. To make
them less toxic special measures have to be taken. We know engineers
are working at such problems as development of more efficient
carburetors and less toxic fuels, neutralization of fumes, development
of electric automobiles and others.

4. The problem of atmospheric pollution by radioactive elements
dates back to the atomic bombs dropped on the Japanese cities (1945).
Although released into the atmosphere, the radioactive products fall
on the earth, spreading over many kilometers. That is why we face a
global “Man and the Biosphere” problem which cannot be solved by
the efforts of any one country.



VILI. Ilpocmotpute 3-10 4acTh U OTBETbTE Ha Bomipoc: What are
the main advantage and disadvantage of the automobile? 3anumure u
MepeBEINTE BOMPOC U OTBET.

Bapuanm 5

I. 3anummre mnpemToKeHHUs. BBIMUIINTE W3 HUX CKazyeMEIE,
OTIpEJICITUTE UX BUI0-BpeMeHHBIE (hOpMBI U 3ajor. [lepeBeaure.

1. The scientist was speaking of the new instruments used for
improving several industrial processes.

2. The situation in the sphere of environment protection is
regularly reported in the regional paper.

3. Industries make a wide use of raw minerals for producing
various goods.

4. The participants of the conference were told about the latest
achievements of their foreign collegues.

I1. 3anumure 1 epeBeANTE MPEIIOKCHUS, 00palas BHIMaHHUE
Ha pynkiuto nHbuauTHBa (Infinitive).

1. Now it is commonplace to use computer-aided design
programs when designing engineering systems.

2. One can use different means to measure high temperatures.

3. The machine to be inspected by the operator is located in the
mechanical shop of our plant.

4. To design and develop automatic control systems is the
responsibility of an engineer.

III. Ilepenumure W TNEpPEBEAUTE NPEIIOKEHUSA, COJEPKALLIUE
CyOBEKTHBIN U OOBEKTHBIN MHOUHUTUBHBIE O00OPOTHI, UHPUHUTHUB B
(GyHKIMM OTpeIeTIeHU.

1. This automatic device is known to have been invented about
50 years ago.

2. The designers believe their new apparatus to be able to
maintain a desired production rate for a long time.

3. There are a great many of interesting things to be said about
engineering.



IV. 3amummre npemioxkeHud. Beimummre M3 HUX TpUYACTHS,
ykaxkute ux Buj (Participle I wmm Participle II) u onpenenute ux
CaMOCTOSTEbHYI0  (QYHKIHIO (OMpeeseHue WIH OOCTOSTEIHCTBO).
IlepeBenure.

1. Doing the research you must follow the recommendations
given in this handbook.

2. The figures mentioned in his report will be published in the
next issue of this scientific journal.

3. When measured the voltage was much higher than it was
expected.

4. The experiment marking the beginning of new research area
was made by our scientists.

V. llepenuimure u NEPEBEAUTE NPEIIOKEHUS, COJEPKALLIUE
3aBUCHMBIi M  HE3aBUCHUMBIH  (CaMOCTOSITENIbHBINM) IIPUYACTHBIC
000pOTHI.

1. Having applied new methods of research the scientists
obtained the desired results.

2. Environmental protection measures being of great importance
for modern society, they are undertaken in various industries.

3. The industrial enterprises being built near the Arctic Circle are
to use a special technological scheme.

4. Most of the electricity used is produced by means of
generators.

VI. IlpouurtaiiTe BeCh TEKCT M IOCTAPANUTECH IMOHATH €r0
conepxanue. [lepenuimre u TMCbMEHHO NepeBeaUTE YacTu 1, 2 u 3.

RATIONAL USE OF NATURAL RESOURCES

1. The problem of rational use of natural resources is closely
connected with environmental protection. Today industrially
developed countries extract about 30 tons of minerals a year for each
person, but only 1.0-1.5 per cent of them are consumed in different
products. So, man’s economic activity results in huge amounts of
wastes polluting the atmosphere, water resources, soil.

2. Further increase in world population needs the development
of in-dustry which is impossible without development of new deposits



of natural resources. As we deplete the existing deposits, we begin to
exploit the deeper ones, those lying at greater depths of the earth.
Scientists are working at the technical aspects of their development.
But one should remember that the exploitation of one resource must
not affect and damage the others.

3. To meet our needs new materials are created by industry
every year. According to the statistics 40,000 chemical substances
produced are dangerous for the human organism. New chemicals and
types of energy as well as physical radiations give rise to new
diseases. Moreover, the production of each new substance is
accompanied by new wastes.

4. To decrease these wastes is, first of all, to improve the
efficiency of using natural resources. Everyone knows that coal, oil
and gas are not only energy sources but raw materials for valuable
chemicals. Oil is used to produce petrol, kerosene, masut, paraffin and
other substances. Natural gas is a raw material for plastics and
fertilizers. Thus, we are to produce as many different substances from
each mineral as possible.

5. Rational use of natural resources providing their conservation
is an integral part of the society’s development. A huge work has been
done in this direction but still more is to be done.

VII. Ilpocmotrpure 4-10 U 5-10 4aCTH U OTBETHTE HA BOIIPOC:
What should be done to achieve ‘rational use’ of natural resources?
3anuimTe U IepeBeIUTe BOMIPOC U OTBET.

KOHTPOJIBHASA PABOTA Ne3

Bapuanm 1

I. TIlepenummre u TmepeBenUTe MNPEATOKEHUSA, OOparas
BHUMaHNE Ha pa3jInuHbIe 3HAYEHHUS TIIAroioB should, would.

1. The engineer’s assistant should regularly control the state of
machinery.

2. Engineers would be unable to calculate and correct the action
of machinery without electronic computers.

3. If you came to our enterprise next week, we should show you
our new equipment.



II. TIlepenummure u mnepeBeIUTE TMPEIJI0XKEHUs, OOpalas
BHUMaHHE Ha WHQUHUTUBHBIC W MPUYACTHBIE OOOPOTHI, KOTOPHIM B
PYCCKOM SI3bIKE€ OOBIYHO COOTBETCTBYIOT MPUIATOUHBIC MPETOKCHUSI.

1. The choice of the material to be used depends upon many
factors.

2. M. Lomonosov is known to have pointed out that minerals
undergo constant changes.

3. There being no higher schools specializing in engineering, the
number of engineers in pre-revolutionary time was very small.

4. We believe this process to be introduced on a wide scale in
two decades.

5. If improved this technique may be used to manufacture
modern machinery.

III. Ilepenummure W TMEpeBEAUTE NPEIOKEHUA, OOpalas
BHUMAaHHE Ha 3HAYCHUS BBIJICIICHHBIX CJIOB 1 CIIOBOCOYCTAHUH.

1. The information of this article is interesting as well as useful
for our research.

2. We had to replace the device used for inputting data to the
computer for it had some drawbacks.

3. As a designer he should know both the advantages and
disadvantages of the material used for his project.

IV. llepenuiunre U TepeBEeAUTE NPEIIIOKEHUS, COJEPKALLIUE
YCIIOBHBIE TIPEIJIOKCHUS M COCIIaraTeIbHOE HAKIIOHEHHE.

1. It will be impossible to apply new technology if there is no
proper equipment.

2. The chief engineer would have done more for the
development of the plant, if he had had much experience.

3. It would be wrong to suppose that the usage of automatic
devices is the only way to improve industrial processes.



V. IlpounTtanTe TEKCT U MOCTAPAUTECH TOHAThH €r0 COJCPKAHUE.
[IepenuimmnTe U MMCBMEHHO NIEPEBEAUTE YacTu 1, 3 u 4.

MECHANICAL ENGINEERING

1. The engineering field requires an understanding of core
concepts including mechanics, kinematics, thermodynamics, materials
science, and structural analysis. Mechanical engineers use these core
principles along with tools like computer-aided engineering and
product lifecycle management to design and analyze manufacturing
plants, industrial equipment and machinery, heating and cooling
systems, transport systems, aircraft, watercraft, robotics, medical
devices and more.

2. Mechanical engineers typically use mechanics in the design or
analysis phases of engineering. If the engineering project were the
design of a vehicle, statics might be employed to design the frame of
the vehicle, in order to evaluate where the stresses will be most
intense. Dynamics might be used when designing the car’s engine, to
evaluate the forces in the pistons and cams as the engine cycles.

3. Mechanics of materials might be used to choose appropriate
materials for the frame and engine. Fluid mechanics might be used to
design a ventilation system for the vehicle, or to design the intake
system for the engine.

4. Mechanical engineering overlaps with aerospace engineering,
building services engineering, civil engineering, electrical
engineering, petroleum engineering, and chemical engineering to
varying amounts.

V1. Ilpounraiite 2-10 4acTh TEKCTAa U OTBETHTE Ha Borpoc: What
do we call the computers which are developed for doing a variety of
jobs? 3anuimTe U IepeBeIUTE BOIIPOC U OTBET.

Bapuanm 2

I. TIlepenummre u TmepeBenUTe MPEATOKEHUSA, OOparas
BHUMAaHNE Ha pa3jInuHbIe 3HAYEHHUS TJIAroioB should, would.

1. If he knew that the test was dangerous he would take some
special measures.



2. It should be mentioned that nearly everything that we do in
the modern world is helped, or even controlled, by computers.

3. It would be impossible for the engineers to examine the
machines’ damages without the help of special equipment.

II. TIlepenumure u mnepeBeIUTE TMPEIJI0XKEHUs, oOOpalas
BHUMaHHE Ha WHQUHUTUBHBIC W MPUYACTHBIE OOOPOTHI, KOTOPHIM B
PYCCKOM SI3bIKE€ OOBIYHO COOTBETCTBYIOT MPUIATOUHBIC MPETOKCHUSI.

1. The chief engineer wanted his team to install the device next
week.

2. All the details having been discussed, they decided to test the
new method.

3. Computers to be used for controlling the production will be
delivered in a month.

4. When tested the new equipment showed capacity which the
previous one did not possess.

5. Everyone knows engineers to master new methods of
generating energy.

III. Ilepenummure W MNEpeBEAUTE NPEIOKEHUA, OOpalas
BHUMAaHHE Ha 3HAYCHHUS BBIJICIICHHBIX CJIOB M CIIOBOCOYCTAHHH.

1. Operation began as soon as the machines had been installed.

2. Coal is extracted both in mines and in quarries; either of these
methods is being widely used in our region.

3. Because of its tiny size this computer is called either
minicomputer or microcomputer.

IV. llepenuiunre U mnepeBEeAUTE NPEIIIOKEHUS, COIEPKALLIUE
YCIIOBHBIE TIPEIJIOKCHUS M COCIIaraTeIbHOE HAaKIIOHEHHE.

1. If the recent inventions had not been made further
development of electronics would have been stopped.

2. It will be an interesting research paper if you describe the
results of your recent experiment.

3. The properties of this material will be greatly improved if it is
treated with the use of advanced technologies.



V. IIpounTtanTe TEKCT U MOCTAPAUTECH TOHAThH €r0 COJCPKAHUE.
IIepenuimmnTe U TMCBMEHHO NIEPEBEANUTE YacTh 2, 3 u 4.

MECHATRONICS

1. Mechatronics is an interdisciplinary branch of mechanical
engineering, electrical engineering and software engineering that is
concerned with integrating electrical and mechanical engineering to
create hybrid systems. In this way, machines can be automated
through the use of electric motors, servo-mechanisms, and other
electrical systems in conjunction with special software.

2. A common example of a mechatronics system is a CD-ROM
drive. Mechanical systems open and close the drive, spin the CD and
move the laser, while an optical system reads the data on the CD and
converts it to bits. Integrated software controls the process and
communicates the contents of the CD to the computer.

3. Robotics is the application of mechatronics to create robots,
which are often used in industry to perform tasks that are dangerous,
unpleasant, or repetitive. These robots may be of any shape and size,
but all are preprogrammed and interact physically with the world. To
create a robot, an engineer typically employs kinematics (to determine
the robot’s range of motion) and mechanics (to determine the stresses
within the robot).

4. Robots are used extensively in industrial engineering. They
allow businesses to save money on labor, perform tasks that are either
too dangerous or too precise for humans to perform them
economically, and to ensure better quality. Many companies employ
assembly lines of robots, especially in automotive industries and some
factories are so robotized that they can run by themselves.

V1. IIpouuraiite 1-10 4acTh TEKCTa M OTBEThTE Ha Bompoc: Why
is mechatronics an interdisciplinary branch? 3anumure u repeBeuTe
BOITPOC 1 OTBET.



Bapuanm 3

I. TIlepenummre u TmepeBenUTe MNPEATOKEHUSA, OOparas
BHUMaHNE Ha pa3/InuHbIC 3HAYEHHUS TIIAroyoB should, would.

1. It would be impossible to fulfil this task if we did not take into
consideration the results of the last experiment.

2. Without lighting equipment we should be able to work only
during daylight hours.

3. Automation should cover most of the production processes in
various branches of industry.

II. TIlepenumure u mnepeBeIUTE TMPEIJI0XKEHU, OOpalas
BHHMaHUE Ha WH(OHHUTHUBHBIC U IPUYACTHBIE OOOPOTHI, KOTOPHIM B
PYCCKOM SI3bIKE€ OOBIYHO COOTBETCTBYIOT MPUIATOUHBIC MPETOKCHUSI.

1. When supplied with good raw material the plant has greatly
improved the quality of its products.

2. Minerals are considered to have been formed on the Earth
millions of years ago.

3. We know industrial activities to affect environment.

4. The electronic devices having improved the control, we could
ensure regular production processes.

III. Ilepenummure W MNEpeBEAUTE NPEIOKEHUA, OOpalas
BHUMAaHHE Ha 3HAYCHUS BBIJICIICHHBIX CJIOB M CIIOBOCOYCTAHHH.

1. When there is sound there is movement as all sounds are
produced by something that vibrates.

2. As the work was progressing the team of researchers was
achieving better results because they applied new and precise
instruments.

3. As for this installation it did not operate because of poor fuel.

IV. llepenuiunre U TepeBEeAUTE NPEIIIOKEHHUS, COJEPKALLIUE
YCIIOBHBIC TIPEIJIOKEHUS M COCIaraTelIbHOEe HaKIIOHCHHE.

1. Engineers would be unable to apply this technique without the
use of new machinery.

2. If a problem is studied carefully its solution will be found
quicker.



3. If the generator had not been installed, the enterprise would
have never been supplied with electricity.

V. IIpounTtanTe TEKCT U MOCTAPAUTECH TOHATH €r0 COJCPKAHUE.
IlepenuimmTe U NTMCBMEHHO NIepeBeaUTe YacTu 1, 3 u 4.

STRUCTURAL ANALYSIS

1. Structural analysis is the branch of mechanical engineering
(and also civil engineering) devoted to examining why and how
objects fail and to fix the objects and their performance. Structural
failures occur in two general modes: static failure and fatigue failure.
Static structural failure occurs when, upon being loaded (having a
force applied) the object being analyzed either breaks or is deformed
plastically, depending on the criterion for failure.

2. Fatigue failure occurs when an object fails after a number of
repeated loading and unloading cycles. Fatigue failure occurs because
of imperfections in the object: a microscopic crack on the surface of
the object, for instance, will grow slightly with each cycle
(propagation) until the crack is large enough to cause ultimate failure.

3. Failure is not simply defined as when a part breaks, however;
it is defined as when a part does not operate as intended. Some
systems, such as the perforated top sections of some plastic bags, are
designed to break. If these systems do not break, failure analysis
might be employed to determine the cause.

4. Structural analysis is often used by mechanical engineers after
a failure has occurred, or when designing to prevent failure. Engineers
often use online documents and books such as those published by
ASM (American Society for Metals) to aid them in determining the
type of failure and possible causes. Structural analysis may be used in
the office when designing parts, in the field to analyze failed parts, or
in laboratories where parts might undergo controlled failure tests.

V1. [IpouuTaiite 2-10 4acTh TEKCTAa U OTBETHTE HA Boripoc: When
does fatigue failure occur? 3anuiuTe U NepPEeBEIUTE BOIIPOC U OTBET.



Bapuanm 4

I. TIlepenummre u TmepeBenUTe MNPEATOKEHUSA, OOparas
BHUMaHNE Ha pa3InuHbIe 3HAYEHHUS TJIAroioB should, would.

1. The chief engineer said that new apparatus would be tested in
a week.

2. If they had studied the problem in detail they would have
explained this phenomenon earlier.

3. This installation should produce much more output than the
previous one.

II. TIlepenumure u mnepeBeIUTE TMPEIJIOXKEHUs, OOpalas
BHUMaHHE Ha WHQUHUTUBHBIC W MPUYACTHBIE OOOPOTHI, KOTOPHIM B
PYCCKOM SI3bIKE€ OOBIYHO COOTBETCTBYIOT MPUIATOUHBIC MPETOKCHUSI.

1. The engine being based on a quite new principle, the operator
could not start it.

2. The data to be published in this magazine were found in our
experimental work.

3. Engineering is known to comprise various activities
concerning science and technology.

4. We expected our research to reveal the secret of this
phenomenon.

5. When founded the University was named after the famous
Russian scientist.

III. Ilepenummure W TMEpeBEAUTE NPEIOKEHUA, OOpalas
BHUMAaHHE Ha 3HAYCHUS BBIJICIICHHBIX CJIOB 1 CIIOBOCOYCTAHHIA.

1. As a vector this parameter has direction as well as magnitude.

2. It 1s a well-known fact that gases have neither size nor shape
of their own; liquids do not have them as well.

3. They could not start the construction for the water level was
falling for more than a week.

IV. llepenuiunre U TepeBEeAUTE NPEIIIOKEHHUS, COJEPKALLIUE
YCIIOBHBIE TIPEIJIOKECHUS M COCIIaraTeIbHOE HAaKIIOHEHHE.

1. If the accident had been studied carefully, it would not have
happened again.



2. Without application of electronic equipment this
manufacturing process would be impossible.

3. If modern engineers didn’t have enough knowledge in
diffrenet fields of science they would be unable to solve complex
industrial problems.

V. IIpounTtanTe TEKCT U MOCTAPAUTECH TOHAThH €r0 COJCPKAHUE.
ITepenuimmnTe U TMCBMEHHO NIEPEBEANUTE YacTh 2, 3 u 4.

MECHANICAL ENGINEERING

1. Mechanical engineering emerged as a field during the
industrial revolution in Europe in the 18th century; however, its
development can be traced back several thousand years around the
world. Mechanical engineering science emerged in the 19th century as
a result of developments in the field of physics. The field has
continually evolved to incorporate advancements in technology, and
mechanical engineers today are pursuing developments in such fields
as composites, mechatronics, and nanotechnology.

2. Mechanical engineering overlaps with aerospace engineering,
building services engineering, civil engineering, electrical
engineering, petroleum engineering, and chemical engineering to
varying amounts.

3. Mechanics is, in the most general sense, the study of forces
and their effect upon matter. Typically, engineering mechanics is used
to analyze and predict the acceleration and deformation (both elastic
and plastic) of objects under known forces or stresses.

4. Subdisciplines of mechanics include:

- statics, the study of non-moving bodies under known loads,
how forces affect static bodies;

- dynamics (or kinetics), the study of how forces affect moving
bodies;

- mechanics of materials, the study of how different materials
deform under various types of stress;

- fluid mechanics, the study of how fluids react to forces;

- kinematics, the study of the motion of bodies (objects) and
systems (groups of objects), while ignoring the forces that cause the
motion.



V1. [IpounTaiite 1-10 4acTh TEKCTa U OTBETHTE HA Boripoc: When
did mechanical engineering science emerge? 3anuninuTe U NEPEBEIUTE
BOIIPOC M OTBET.

Bapuanm 5

I. TIlepenummre u TmepeBenUTe MNPEATOKEHUSA, OOparas
BHUMaHNE Ha pa3fInuHble 3HAYEHHUS TIIAroyioB should, would.

1. Scientists should calculate the exact values by means of
computer devices.

2. If they used carbon, the new alloy would possess some special
properties.

3. Scientists supposed that this experiment would give
something fundamentally new.

II. TIlepenumure u mnepeBeIUTE TMPEIJIOXKEHUs, OOpalas
BHUMaHHE Ha WH(QUHUTUBHBIC W MPUYACTHBIE OOOPOTHI, KOTOPHIM B
PYCCKOM SI3bIKE€ OOBIYHO COOTBETCTBYIOT MPUIATOYHBIC MPETOKCHUSI.

1. The coal bed proves to extend several kilometres under the
Earth.

2. We know automation to improve industrial operation over the
last 50 years.

3. Automatic control system having been used, it became
possible to decrease the number of accidents at the enterprise.

4. Unless improved this lubricant cannot reduce the frictional
contact between the rotating parts of the machine.

5. The substance to be subjected to heating is to be carefully
analysed in our laboratory.

III. Ilepenummure W MNEpeBEAUTE NPEIOKEHUA, OOpalas
BHUMAaHHE Ha 3HAYCHUE BBIJICIICHHBIX CJIOB M CIIOBOCOYETAHUH.

1. To use some structural material the designer must know either
stresses or deformations under various operating conditions, or both.

2. Since coal deposits are of great amount no one should be
afraid that we will exaust them in 20-25 years.

3. Since that time only computer-aided methods have been used
at the plant for both production and waste recycling.



IV. llepenuiunre U TepeBEeAUTE NPEIIIOKEHHUS, COJEPKALLIUE
YCIIOBHBIE TIPEIJIOKCHUS M COCIIaraTeIbHOE HAaKIIOHEHHE.

1. An enterprise will not be placed in operation if there is no
equipment for waste utilisation.

2. The chief engineer would have done more for the
development of the plant, if he had had much experience.

3. It would be impossible to supply far-off regions with qualified
engineers without establishing new higher educational institutions.

V. IIpounTtanTe TEKCT U MOCTAPAUTECH TOHAThH €ro COJCPKAHUE.
[IepenuimTe U MMCBMEHHO NIEPEBEAUTE YacTu 1 u 3.

MECHANICAL ENGINEERING

1. Mechanical engineering is a discipline of engineering that
applies the principles of physics and materials science for analysis,
design, manufacturing, and maintenance of mechanical systems. It is
the branch of engineering that involves the production and usage of
heat and mechanical power for the design, production, and operation
of machines and tools. It is one of the oldest and broadest engineering
disciplines.

2. The engineering field requires an understanding of core
concepts including mechanics, kinematics, thermodynamics, materials
science, and structural analysis. Mechanical engineers use these core
principles along with tools like computer-aided engineering and
product lifecycle management to design and analyze manufacturing
plants, industrial equipment and machinery, heating and cooling
systems, transport systems, aircraft, watercraft, robotics, medical
devices and more.

3. Mechanical engineering emerged as a field during the
industrial revolution in Europe in the 18th century; however, its
development can be traced back several thousand years around the
world. Mechanical engineering science emerged in the 19th century as
a result of developments in the field of physics. The field has
continually evolved to incorporate advancements in technology, and
mechanical engineers today are pursuing developments in such fields
as composites, mechatronics, and nanotechnology.



VI. IIpounraiite 2-10 4acTh TEKCTa U OTBETHTE Ha Bompoc: What
principles do mechanical engineers use? 3anuiiuTe WU TEPEBEAUTE
BOIIPOC M OTBET.



