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Ipeauciosue

[enp ykazanuidi — QopMUpPOBAHUE Y CTYJCHTOB TaKOM
OOIIEKYJIbTYPHOM KOMIIETEHIIMH, KaK TOTOBHOCTh K HMCHOJb30BAHUIO
OJIHOTO U3 UHOCTPAHHBIX SI3BIKOB.

VYhpaxxkHeHuss W 3aJaHusi, MPEJICTABICHHBIE B KOHTPOJBHBIX
paboTax, HampaBi€Hbl Ha OOECIEYEHHUE MPAKTUUYECKOTO BIIAJICHUS
CTyJICHTAaMH  aQHTJIMHCKUM  S3bIKOM  Ha  yYpPOBHE  YMEHWUS
CaMOCTOATEJIbHOTO  YTEHUsI  JIUTEPATypbl MO  HaIpaBJICHUSIM
noArotoBku. ComyTCcTByIOIIAs 33jja4ya — 00ECIEUUTh KOPPEKTUPOBKY
¥ BbIpaBHMBAHHE YPOBHsS 3HAHWI, YMEHUW U HABBIKOB CTYJCHTOB
3a0YHOT0 OTJIEJICHUS, MPUCTYNAIIUX K H3YUYCHUIO HHOCTPAHHOTO
A3bIKa B BY3€.

[IpopaboTka MpaKTUYECKUX MATEPUATOB JAaHHBIX YKa3aHUM
oOecrieunBaeT HEOOXOAUMYIO M JOCTaTOUHYIO0 0aszy s mepexoja K
paboTre ¢ TekcTaMH N0 IIMPOKUM  Bompocam  Oyayiiei
poQeCcCUOHANBHOM AESITENHHOCTH CTY ICHTA.



1. Kaxnas xkoHTpoiapHass paboTta TMpeacTaBicHa B IIATH
BapuanTax. HoMep BapuaHTa ompesensercs Mo mocieaHed mudpe
mudpa 3a4eTHONM KHIKKHM CTyAeHTa. Eciau mudp okanunBaercs Ha 1
nuinu 2, BapuadnT — Ne 1; Ha 3 mimm 4 — Ne 2; Ha 5w 6 — Ne 3; Ha 7 wn
8—Nod;na9umm 0 — No 5.

2. KoHTponbHble pPabOThl paclpenessitoTcs MO0 CeMecTpam
CIEIYIOIIUM 00pa3oM:

Homep konmpoavHhoii padomut
Cemecmp P PO p ’
nooaexcauieill 8blnoJIHEHUI0
I KontponbHas pabora Nol
I1 KontponsHnas pabora No2

3. Pa0oThl BBINOJHAIOTCA B NHUCBMEHHOM _BHJE U
IPEACTABIAIOTCS B JEKAHAT 3a MecAll 40 Havyana ceccud. Ha o0mnoxke
TETpaau JIOJKHBI OBITh YETKO MPEACTAaBJICHBI CIEAYIOLIUE JaHHBIE:
Ha3BaHUE fA3bIKa (AHIVIMICKUII); HOMEP M BapUaHT KOHTPOJIBHOM
paboThl; pamuius, UM, OTYECTBO (CTYJEHTA); TpyIma u mudp.

4. PaOoTbl BBINOJHSIOTCA Ha pa3BEPHYTHIX JMCTaxX (mepBas
CTpaHuIla ocTtaeTcs unucTton). [1o kpasM 0Oeux cTpaHMI] OCTaBIISIOTCA
NOJISL TS 3aMEYaHUi U METOAUYECKUX YKAa3aHUW PELEH3EHTA.

OOpa3zel pacnojoXeHus MaTepualia KOHTPOJIbHON paboThI

JleBas cTtpaHuia ITpaBas crpanuia
[Tonsa KontponbHas padora Nel ITomsa
No 3ananus u ero popmynupoBka
AHTJIIMACKUN TEKCT Pycckuii TekcT
L Lo
Heo0xoauMeble 10 3aJaHUI0 OOBICHEHUS
IL e I e,

5. PaGotel ¢ moMmertoil peneH3eHTa «K 3ammTe» OCTalOTCS Ha
kadeape u 10pabaThIBAIOTCA CTYACHTOM BO BpEMs CECCHOHHBIX
3aHSTUM TOJ PYKOBOACTBOM mpemnojaBarelns. VcrpapieHue ommOok
OCYIIECTBJISICTCS HAa OCHOBE 3aMEUAaHUW PEIEH3EHTA C MOMOIIBIO




HEOOXOJMMOTO  IpaMMaTHYECKOro  pasjaeiia  ydyeOHHMKa WU
CaMOYYHTENS U CIIOBAPEN.

6. PabGoTel ¢ nmomeroii «He3adeT» BO3BpallalOTCs CTYACHTY 0
Hayajla ceccud Ha nepepaboTrky. Pabora, BbInogHEeHHas 0e3
COOJIIOJICHHUST TIPEIBSABIEMBIX TpPEeOOBAaHUN WM HE TOJHOCTHIO,
BO3BpallaeTcs 0€3 MpoBEPKHU.

7. 3auer nmo aucuuiuiuHe «MHocTpaHHbl s3bIK» (I cemecTp)
CTaBUTCSI 10 UTOTaM 3aIUTHl KOHTPOJIHHOU pabOTHI.

8. Dk3ameH no auctuiimHe «Hoctpannbiid s3e1k» (11 cemecTp)
COCTOMT U3 CJICAYIOIIUX 3aIaHUM:

1. Ilucbmennvii nepeso0 mexkcma noO WUPOKOMY UAU YIKOMY
npouiro  cneyuaibHoCmu ¢ ucnoav3osaruem ciosaps (1000-
1200) n.3n. Bpems noocomosku.: 45 munym.

2. Aunomayus (Ha pyccKoOM UIU AHSTUUCKOM S3bIKe) MeKCma no
cneyuanvrocmu 6e3 crosapsa (2000-2500) n.3n. Bpems noozomosxu
15 munym.

3. Ilpocnywusanue mexcma npoghecCuoHalIbHOU MeMamuKu.
lIpooonsxcumenvnocms  38yuanusi 00 3 MuHym, O08YKpamuoe
npeovsaesienue. Dopma nposepKu — mecm HA NOHUMAHUE COOEPHCAHUS
mexcma.

4. Yemuoe uznooicenue unu 6eceda no 0OHOU U3 NPOUOEHHBIX
mem (15-20 npeonoxcenuii):

o Ky3['TY
Mos cneyuanvbrocms
Cucmema obpazosanus 6 Poccuu u 3a pybescom
Jxonozusl
Kyszb6acc
Tepmosnekmpuuecmao
llaposbie mypounul
Buvioarowuecs yuenvie u ux omxpovimus



KOHTPOJIBHASAA PABOTA Nel
Bapuanm 1

I. 3anumute U nepeBeAUTE MPEIOKEHHs, 00pailias BHUMaHUE
Ha CTETECHU CPABHEHUSI MIPUJIAraTeJIbHOIO 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 epeBenuTe MPEAJIOKEHNS, 00pallas BHUMaHNE
Ha 3HAYCHHE HEOMPEICICHHBIX U OTPUIIATEILHBIX MECTOMMEHHH.

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.

III. 3anumure npemioxkeHud. BeimummTe U3 HUX CKazyeMbIe,
ONpeNeNIuTe WX BHUAO-BpeMeHHbIEe (opMbl u 3anor. [lepeBemure,
oOpaiiiast oco00e BHUMaHHUE Ha MEePEeBO MACCUBHBIX KOHCTPYKITUH.

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. 3anumure npeayioxKeHnss U MOJUYEPKHUTE B HUX MOJIATbHBIN
rJ1aroJl WM €ro 3KBuBajieHT. [lepepenure.

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. 3anummuTe U nepeBeauTe MpeasiokKeHus, oopailas BHUMaHUE
Ha pa3HbI€ 3HAYECHHUS CJI0BA If.

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

2. Computer 1s 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. 3anumure u nepeBeauTe npeioKenusi, oopaias BHUMaHHUE
Ha 0E€CCOIO3HBIC JIOTIOTHUTEIBHBIEC U ONIPEICIUTEIbHBIC TIPUIaTOYHBIC
TIPEIOKCHUS.

1. Everyone knows electricity produces heat.

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

VII. IlpouutaiiTe TEKCT M IIOCTAPANTECH IIOHATH €TI0
coaepxanue. [lepenuinTe ¥ MMCbMEHHO NEPEBEAUTE YacTu 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
(KyMyJIsTUBHBIM, 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 i1s 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. IIpocMmoTpute 5-10 4acTh TeCTa U OTBETHTE HA BOIPOC:
Why is the basis of Academgorodok called a «triangle»? 3anumurte u
NIePEBEIUTE BOMPOC U OTBET.

Bapuanm 2

I. 3anummTe U nepeBeaUTe MPEITIOKEeHUs, oOpalias BHUMaHHUE
Ha CTCIICHU CPABHCHHA IMPUIAraTCIIbHOI'O U HAPCUHA.

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. 3anumuTe U epeBeIuTe MPEAJIOKEHNS, 00palias BHUIMaHUE
Ha 3HAYCHHE HEOMPEICTCHHBIX U OTPUIIATEILHBIX MECTOMMEHUH.

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 te
new industrial object.

M. 3anumure npemioxkeHusa. Brinummre U3 HUX CKa3yeMbIE,
OmpejieiuTe WX BUIO-BpeMeHHble (opmbl U 3anor. IlepeBemure,
oOpartasi o.co00e BHUMaHUE Ha MEePEBO/I MACCUBHBIX KOHCTPYKITUH.

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. 3anummuTe npeaioKeHus U MOYEPKHUTE B HUX MOJAJIbHBIN
TJIaroJl Wi ero SKBuBajeHT. [lepeBenure.

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. 3anumure u nepeBeInTe MPeaJIOKEeHUs1, o0paliasi BHUMaHHE
Ha pa3HbI€ 3HA4YCHUS CJIOBA if.

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

2. It is 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. 3anummre u nepeBeauTe npeioKeHus, oopaiias BHUMaHUE
Ha 0€CCOIO3HbIC JOMOTHUTEIBHBIE U ONIPEACIUTENbHbIC PUIATOYHBIC
IPEIOKEHUS.

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. [IIpounTaiite TEKCT MW TMOCTAPANTECH MOHATH €r0
coaepxkanue. [lepenuinTe v NMMCbMEHHO NepeBeanTe 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 (BricOKOBONBTHBIN) 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 (BoaHoBo ) mankind will be able to send it directly to
Earth satellites and orbital stations in space.

VIII. [Ipocmotpute 4-10 4acTh U BBIOEPUTE U3 MPEIJIOKEHHBIX
BAPUAHTOB MPABWIbHOE NPOJAOKEHUE Tmpennioxenus: A lot of
scientists were interested in Kapitsa ... . 3anlMIIIATE BCE MPEIAJIOKECHUE
U TIEPEBEIUTE €TO0.

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. 3anummTe U nepeBeaUTE MPENIOKEeHHUs, oOpalias BHUMaHHUE
Ha CTEIICHU CPAaBHEHUS MIPUIIAraTeIbHOrO M HapeUusl.

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.

II. 3anummre U nepeBeaAnTe MPEAOKEeHUsI, OOpalas BHUMaHUE
Ha 3HAYCHUE HEOIPEICIICHHBIX U OTPHUIIATEILHBIX MECTOMMEHHUH.

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.



M. 3anumure npemioxkeHusa. Brinumnre U3 HUX CKa3yeMbIE,
ONpeNeuTe WX BHUJIO-BpeMeHHbIe (opmbl u 3ainor. IlepeBenure,
oOpaiiiasi 0co00e BHUMaHHUE Ha MEPEBOJ MACCUBHBIX KOHCTPYKITUH.

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. 3anummuTe npeaioKeHus U MOYCPKHUTE B HUX MOJAJIbHBIN
TJIaroJ1 WM ero SKkBuBayieHT. [lepeBeauTe.

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. 3anuiuTe U nepeBenuTe NpesioKeHus, oopariasi BHUMaHUE
Ha pa3HbIe 3HAUCHHUS CIIOBA 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. 3anumure u nepeBeanTe NpeaioxKeHus1, oopaiasi BHUMaHHUE
Ha 0ECCOIO3HBIC JIOMOJIHUTEIBHBIC U ONPEACIUTEIbHBIC TIPUIATOYHBIC
PEITI0KEHUS.

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 BECh TEKCT M IOCTAPANTECH MOHATH €r0
conepxkanue. [lepenumure 1 MMCbMEHHO NEPEBEINTE YacTh 2, 4 U 3S.

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 (memenme) of uranium nucleus made by James Chadwick
(Yensuk) and Otto Hahn (I'an), respectively. The last one was made
after Rutherford’s death.

VIII. IIpocmoTpuTe 1-10 4acTh TEKCTa W OTBETHTE HA BOIPOC:
Was Becquerel’s discovery of radioactivity based on the Curies’
discovery of radium? 3anuiuTe U MepeBeUTE BOMPOC U OTBET.



Bapuanm 4

I. 3anummTe 1 nepeBeaUTe MPEII0KEHUs, oOpalias BHUMaHHUE
Ha CTEMICHU CPAaBHEHUS MIPUIIAraTeIbHOTO M Hapeuusl.

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. 3anummre U nepeBeanTe MPEATOKEeHHsI, OOpaIas BHUMaHUE
Ha 3HAYCHUE HEOIPECIICHHBIX U OTPUIIATEILHBIX MECTOMMEHUH.

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.

II. 3anmumure npemioxkeHud. BeimummTe U3 HUX CKa3yeMBbIE,
ONpeNIeTUTe WX BHJIO-BpeMeHHBbIE ¢Gopmbl u 3ajior. Ilepesenmute,
oOparas oco0oe BHUMaHuE Ha MIePEBO;] MACCUBHBIX KOHCTPYKIIHHM.

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. 3anumure npeayioxKeHuss U MOJUYEPKHUTE B HUX MOJIATbHBIN
TJIaroJI UK ero SKBUBaCHT. [lepeBeauTe.

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

2. He is 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. 3anuminre u nepeBeauTe npeioKeHus, oopalas BHUMaHUE
Ha pa3HbI€ 3HA4YCHUS 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.

VI. 3anumure u nepeBeanTe npeioxKeHus, oopaiasi BHUMaHHUE
Ha 0eCCOIO3HbIE IOMOJIHUTEIbHBIE U ONPEACIUTEIbHbIE TPUIATOYHbIE
IPEITIOKEHUS.

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. IlpouutaiiTe BeCb TEKCT MU NOCTAPAUTECH IOHATH €r0
coaepxkanue. [lepenuinTe ¥ MMCbMEHHO NEPEBEAUTE YacTu 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 S5-10 4YacTh TEKCTa MW 3aKOHYUTE
npeioxkenue James Clerk Maxwell became a world-known
scientist..., BBIOpaB BapUaHT, COOT-BETCTBYIOIIUN €ro COIEPHKAHUIO.
3anuimTe U NEPEBEAUTE MOJTYUYCHHOE MPEIJIOKEHUE.

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. 3anummTe 1 nepeBeaUTe MPEII0KEHUs, oOpalias BHUMaHHUE
Ha CTEMeHU CPAaBHEHUS MPUJIAraTeIbHOTO U HapeUusl.

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. 3anumrTe 1 epeBeuTe MPEAJIOKEHUS, 00palias BHUMaHNUE
Ha 3HAYCHUE HEOIPECIICHHBIX U OTPUIIATETLHBIX MECTOMMEHUH.

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 npemioxkeHusd. BrinummnTe W3 HUX CKa3yeMbIE,
ONpeNieIuTe WX BHJO-BpeMeHHBIe (Gopmbl u 3aior. IlepeBenwmre,
oOpartasi oco00e BHUMaHWE Ha MePEBO/T MACCUBHBIX KOHCTPYKITUH.

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. 3anummre npeaioxKeHus U MOJYePKHUTE B HUX MOJAJIbHBIN
TJIaroJI UK ero SKBUBaCHT. [lepeBeauTe.

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. 3anuminre u nepeBeauTe npeioKeHus, oopalas BHUMaHUE
Ha pa3HbI€ 3HAYECHUS 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. 3anummre u nepeBeauTe npeyioKeHus, ooparias BHUMaHHUE
Ha 0€CCOIO3HBIC JOMOTHUTEIBHBIE U ONIPEACIUTEIbHBIC TPUIATOYHBIC
TIPEIOKEHUS.

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. IlpouutaiiTe TEKCT U TOCTAPAUTECH TOHATH €ro

coaepxanue. [lepenumure 1 NTMCbMEHHO NepeBeauTe 4actu 1, 2,3 u
4.

JAMES WATT

1. James Watt (1736-1819), a Scottish inventor and mechanical
engi-neer, is 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. IIpocmoTputre 5-10 4acTh TEKCTa U OTBETHTE HA BOIPOC:
Do James Watt’s numerous inventions belong to a single or to
different areas of man’s activity? 3anumiure U MepeBeAUTE BOIPOC U
OTBET.

KOHTPOJIbBHASI PABOTA Ne2
Bapuanm 1

I. 3anummuTe npemokeHUs. BpIMUIIATE W3 HUX CKa3yeMble,
OTpeIeTuTe UX BUI0-BpeMeHHbIe (opMbI U 3aior. [lepesenure.

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. 3anumure ¥ epeBeIuTe MPEAJIOKEHNS, 00palias BHUMaHHUE
Ha ¢yHkiuio nunpuuutuba (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.

III. Ilepenumure W TEpEBEAUTE NPEIIIOKEHUS, COACPKALIUEC
CyOBEKTHBIM M OOBEKTHBIN MHOUHUTHUBHBIE 000POTHI, THOUHUTUB B
GyHKIMM ONpeeICHUS.

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. 3anumure npenjokeHus. BeIMUIUTE W3 HUX MPUYACTHSA,
ykaxkute ux Buja (Participle I unu Participle II) onpenenure ux
CaMOCTOATENIbHYI0 (YHKIHIO (OmpeAeieHue Wi OOCTOSITEILCTRBO).
ITepesenure.

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. llepenuummre U nepeBEAUTE NPEIJOKEHUS, COACPIKALINAC
3aBUCUMBI M  HE3aBUCHUMBIM  (CaMOCTOSITEJIbHBIN) IPUYACTHBIE
00O0POTHL.

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. Ilepenummnre u nepeBeauTe MNPEIIJIOKEHUS, COICpIKALINAC
YCIIOBHBIE MPEJIOKEHUS U COocliaraTeIbHOE HAaKJIOHEHHE.

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.

VII. IlpouutaiiTe TEKCT U TOCTAPAUTECH TOHATH €ro
coaepxxanue. [lepenummre u NMCbMEHHO NIepeBeauTe yactu 1, 2 u 3.

THERMOELECTRIC CIRCUIT

1. Let us now construct a thermoelectric circuit to generate an
electric current. We take two semiconductors of opposite types, an n-
type and a p-type, and join them at their hot ends. Between their cold
ends we place a conductor through which we wish to pass a current.
This conductor may be the armature of an electric motor, a lamp, an
electrolytic bath to reduce aluminium, or any other device using an
electric current.

2. Let us assume that a high temperature is maintained at the hot
junction, and that the cold ends of the semiconductors are maintained
at a lower temperature. The current produced in the n-type
semiconductor flows from the hot to the cold end, while that in the p-
type semiconductor flows from the cold end to the hot. The current
thus flows around the whole circuit, including the electrical device.



Such a thermoelectric cell, it is true, yields only 10ths of a volt, e. g.
the 100 to 200 volts used in the home. To obtain these voltages in a
thermoelectric generator we need only join hundreds of individual
thermoelectric cells together.

3. The quality of a thermoelectric cell, however, is not only
determined by the voltage it will produce. Two other factors must be
taken into account: its electrical and thermal conductivity. If the
voltage it produces is to be delivered as useful current, then it must
have high electrical conductivity.

4. On the other hand, if a therm oelectric cell is to convert a high
percentage of the heat energy into electrical energy, it must have low
thermal conductivity. The principal deficiency of thermoelectric cells,
as contrasted with other heat engines, is that most of the heat supplied
to the hot end flows directly and wastefully by heat conduction, to the
cold end. Thus the ratio between the useful electrical output and the
heat input in a thermoelectric cell is low.

VIII. IIpocMoTpute 4-10 4acTh U OTBEThTE Ha Bompoc: What is
the principal deficiency of thermoelectric cells? 3anuiure u
NepeBeINTE BOMPOC U OTBET.

Bapuanm 2

I. 3anumure npemioxkeHus. Beimummre W3 HUX CKa3yembie,
OTpeJIeTTUTE UX BUI0-BpeMeHHbIe (hopMbI 1 3anor. [lepeBenure.

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 epeBeIuTe MPEAJIOKEHNS, 00palias BHUMaHNUE
Ha pynkuuto nunpunutusa (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. Ilepenumuure M TEPEBEOUTE NPEIJIOKEHUS, COACPIKAIIHE
CyObEKTHBIM U OOBEKTHBIM MHOUHUTUBHBIE 00OPOTHI, UHOUHUTUB B
GyHKIIMU OTIpeIeTICHHUS.

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

2. Einstein is 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. 3anumure npenyokeHus. BeIMUIIUTE W3 HUX MPUYACTHSA,
ykaxkute ux Buna (Participle I wnm Participle II) ompenenute ux
CaMOCTOATENIbHYI0 (YHKIMIO (OIpeAesieHue WIH OOCTOSITEIBCTBO).
ITepeBenure.

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. Ilepenuummnre U nepeBEeAUTE NPEAJIOKEHUS, COACp)KALINC
3aBUCUMBIM M  HE3aBUCHUMBIN  (CaMOCTOSITENIbHBIN) IPUYACTHBIC
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 goods.

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

VI. llepenumnre u NEPEBEAUTE IPEITIOKECHUSA, COACPKAIIUE
YCJIOBHBIE MPEJIOKECHHS U cocllaraTeIbHOE HAaKJIOHEHHUE.

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.

VII. IIpouuTaiiTe BEChb TEKCT M MOCTAPAWUTECH IIOHATH €ro
conepkanue. [lepenuimure 1 MMCbMEHHO NEPEeBEINTE YacTu 2, 3 u 4.

THERMOELECTRIC GENERATOR

1. Efficiency 1s an important characteristic of a machine, but it is
not the only one. In order to obtain electrical energy from a steam
engine, one must construct a furnace, a condenser, a steam boiler, a
steam engine, and a dynamo. This is complex and expensive
equipment. A thermoelectric generator requires only a heater and a
cooler; it has no moving parts. In many cases this advantage may
more than compensate for lower efficiency, especially since an
efficiency of 30 per cent can be obtained only from very powerful
steam turbines. The efficiency of small steam engines may be as low
as 10 per cent.

2. For small power requirements, when one needs merely a few
kilowatts of electricity, thermoelectric generators can complete with
steam engines. For very low power requirements (as in radio,
telegraph, and telephone communications) thermoelectric generators
provide the best engineering solution. And we must remember also
that an efficiency of 10 per cent is not the limit for thermoelectric
generators. The efficiency will increase significantly if one is able to
go on to higher temperatures. If the temperature of the hot end could



be raised to 600 degrees Centigrade, for instance, the efficiency would
go up to 18 per cent.

3. Even at their present efficiencies, however, thermoelectric
generators are rendering effective practical service at many places that
otherwise would be deprived of electric power. A thermoelectric
generator can obtain from the heat of an ordinary kerosene lamp
enough electrical energy to power a radio receiving-set.

4. Let us now consider thermoelectric solar generators.
Calculations and preliminary experiments indicate that small
thermoelectric units are entirely feasible, even allowing for the cost of
the large steerable mirrors necessary to concentrate the sunlight. Such
units could be used to pump water from underground wells and
irrigate desert land.

VIII. IIpocmoTrpute 1-t0 yacTb M OTBeThTE€ Ha Bompoc: What
equipment should be available in order to obtain electrical energy
from a steam engine? 3anUIINTE U MIEPEBEAUTE BOIIPOC U OTBET.

Bapuanm 3

I. 3anumuTte npemioxkeHus. BeImuimmmre W3 HUX CKa3yeMbie,
OTpeIeTTUTE UX BUI0-BpeMeHHbIe (hopMbI 1 3anor. [lepeBenure.

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. 3anumure U nepeBeaAUTe MPEANOKEeHHsI, OOpalas BHUMaHUE
Ha ¢yHkiuio nuHpuuutuba (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. Ilepenuimure W TEpEBEAUTE NPEIIIOKEHUS, COAEPIKALINEC
CyObEKTHBIM M OOBEKTHBIM MHOUHUTHUBHBIE 00OPOTHI, UHOUHUTUB B
(GyHKIMM OTIpe/IeICHUS.

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

2. It is 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. 3anumure npenyiokeHus. BBIMUIIUTE W3 HUX MNPHYACTHS,
ykaxxute ux Buj (Participle I wmm Participle II) u onpenenute ux
CaMOCTOATENIbHYIO (YHKIHIO (OmpeaesieHue Wik OOCTOSITEILCTBO).
ITepeBenure.

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

V. Ilepenuummnre U nepeBEeAUTE NPEAJIOKEHUS, COACp)KALINC
3aBUCUMBI M  HE3aBUCHUMBIM  (CaMOCTOSITENIbHBIN) IPUYACTHBIE
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. llepenumnre u NEPEBEAUTE IPEIATIOKECHUSA, COACPKAIIUC
YCIIOBHBIE TIPE/IOKEHUS U COClIaraTeIbHOE HAKJIOHCHUE.

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.

VII. [IIpounTaiite TEKCT MW TMOCTAPANTECH MOHATH €r0
conepxkanue. [lepenumunre 1 TMCbMEHHO NepeBeaUTE vyactu 1, 3, 4.

THE RECIPROCATING STEAM ENGINE

1. In the earlier days the primary engine to transform the steam’s
heat energy to mechanical energy was done using a piston within a
sealed housing. Valves in the sealed housing would allow steam to
enter into the chamber; the steam restricted by the sealed housing
would push on the piston, forcing it down. This downward motion of
the piston was transmitted to the crankshaft by a connecting rod.

2. Triple Expansion Steam Engine was very common at the
earlier part of the 20™ century. The Famous Titanic had two similar
engines, except the Titanic’s had an additional stage. They were
known as quadruple expansion engine and operated on the same
principle.

3. The first time, where the steam has the most energy, the valve
allows it to enter the small cylinder, on the topside of the piston. The
expansion (pressure) of the steam pushes down on the area of the
piston, rotating the crankshaft. The steam is them released by ports,
near the end of its stroke. The steam is then directed to the following
cylinder. Here for a second time, by way of a valve, the steam enters
the medium size cylinder and exert its pressure on the area of the
piston forcing it down.

4. Finally, with most of the energy already spent, the steam
enters the third and final stage of the engine as it did in the two



previous stages. The steam enters the large diameter cylinder, pushes
down the piston and exits the engines. The steam is then collected in a
vacuum environment called a condenser, where the remaining heat in
the steam 1s dispelled and changes state, back to being water. The
water is then fed, or recycled, as feedwater for the boiler.

5. The pistons of this engine are called double acting, which
means that, not only does the piston get «pushed down» but it also
gets «pushed up». So steam enters the top of the piston, pushes it
down, then the valve allows steam to enter the bottom of the piston,
pushing it up.

VIII. IIpocmotputre 2-10 U 5-10 4aCTU U OTBETHTE€ HA BOIPOC:
Why the pistons of the engine are called double acting? 3anumute u
nepeBeINTE BOMPOC U OTBET.

Bapuanm 4

I. 3anumure npemioxkeHus. BeImuimmre W3 HUX CKa3yeMble,
OTpeIeTTUTE UX BUI0-BpeMeHHbIe (hopMbI 1 3anor. [lepeBenure.

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. 3anumure U nepeBeaAnTe MPEANOKEeHUsI, OOpalas BHUMaHUE
Ha pynkuuto nuapunutusa (Infinitive).

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

2. The aim of the 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. Ilepenuimure W TEpEBEAUTE NPEIIIOKEHUS, COAEPIKALINEC
CYOBEKTHBIN M OOBEKTHBIM MHGUHUTUBHBIE O0OPOTHI, UHOUHUTUB B
(GyHKIIMU OTIpeICTICHHUS.

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. 3anummre npemmoxenus. BeimummrTe M3 HUX OpUYACTHS,
ykaxkute ux Buj (Participle I wumum Participle II) u onpenenure ux
CaMOCTOATENIbHYI0  (DYHKIUIO (OMpeaesieHue WiIu OOCTOSITEILCTRBO).
[Iepesenure.

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. llepenuimmnre U NEpEeBEAUTE NPEMIIOKEHUS, COJEPKAIINE
3aBUCHMBI M HE3aBUCHUMBIM  (CAMOCTOSITENIbHBIA) MPUYACTHBIC
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. Ilepenummre u nepeBeauTe MNPEIIIOKEHUS, COICpKAIINAC
YCJIOBHBIE MPEJJIOKEHHS U cocliaraTeIbHOE HAaKJIOHEHHUE.

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.

VII. IlpouuTtaiiTe TEKCT HW NOCTAPAUTECH IOHATH €r0
conepkanue. [lepenumure 1 MMCbMEHHO NepeBeanTe Yyactu 1, 2 u 4.

BOILERS

1. Water in the form of steam has the ability to store great
amounts of energy.Within the boiler, fuel and air are forced into the
furnace by the burner. There, it burns to produce heat. From there, the
heat (flue gases) travels throughout the boiler. The water absorbs the
heat enough to change into a gaseous state steam.

2. Water Tube Boiler looks very complicated. Thousands of
tubes are placed in strategic location to optimize the exchange of
energy from the heat to the water in the tubes. These types of boilers
are most common because of their ability to deliver large quantities of
steam. The large tube like structure at the top of the boiler is called the
steam drum. You could call it the heart of the boiler. That’s where the
steam collects before being discharged from the boiler. The hundreds
of tubes start and eventually end up at the steam drum.

3. Water enters the boiler, preheated, at the top. The hot water
naturally circulates through the tubes down to the lower area where it
is hot. The water heats up and flows back to the steam drum where the
steam collects. Not all the water gets turn to steam, so the process
starts again. Water keeps on circulating until it becomes steam.
Meanwhile, the control system is taking the temperature of the steam
drum, along with numerous other readings, to determine if it should
keep the burner burning, or shut it down.

4. Three pass type fire tube boiler. Heat — flue gases — travels
through three different sets of tubes. All the tubes are surrounded by
water which absorbs the heat. As the water turns to steam, pressure
builds up within the boiler, once enough pressure has built up the
engineer will open main stream outlet valve slowly, supplying steam
for service. Fire tube boilers are also known as «smoke tube» and
«donkey boilery.



VIII. IIpocmotpute 3-10 4acTh U OTBETbTE Ha Bompoc: Why
Water Tube Boiler is the most common type of boilers? 3anumure u
nepeBeUTE BOMPOC U OTBET.

Bapuanm 5

I. 3anumure npemyioxkeHus. BeImummre W3 HUX CKa3yeMble,
OTpeIeTTUTE UX BUI0-BpeMeHHbIe (opMbI U 3aior. [lepesenure.

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. 3anmumure ¥ epeBeIuTe MPEAIOKEHNS, 00palias BHUMaHHUE
Ha ¢yHkiuo nHpuuutuBa (Infinitive).

1. Now 1t 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. Ilepenuimure W TEpEBEAUTE NPEIIIOKEHUS, COAEpIKALIUEC
CyOBEKTHBIM U OOBEKTHBIM MH(OUHUTUBHBIE 00OPOTHI, THOUHUTHUB B
(GyHKIMY OTIpeIeICHUS.

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. 3anummre npemmoxenus. Beimummre w3 HUX OpUYACTHS,
ykaxxute ux Buj (Participle I wnm Participle II) u onpenenute ux
CaMOCTOATENIbHYI0  (DYHKIUIO (OMpeaesieHue WU OOCTOSITEILCTRBO).
[Tepesenure.

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. Ilepenuummre U nepeBeAUTE NPEAJIOKEHUS, COAEp)KALIUEC
3aBUCUMBIA M HE3aBUCHMBIM  (CaMOCTOSITEIbHBIN) IPUYACTHBIC
00O0POTHL.

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. Ilepenumunre U nepeBeauTe MNPEAJIOKEHUs, COAEpKaALIUEC
YCJIOBHBIE MPE/JIOKEHUS U COClIaraTeIbHOE HAKJIIOHEHHUE.

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.



VII. [IlpouuTtaiite TEKCT MW MOCTAPANTECH MOHATH €TI0
conepxkanue. [lepenumure 1 TMCbMEHHO NEpeBEIUTE YacTu 1, 2 u 3.

TURBINES

1. A turbine is a machine that converts the energy stored in a
fluid into mechanical energy. This conversion 1s generally
accomplished by passing the fluid through a system of stationary
passages of vanes that alternate with passages consisting of finlike
blades attached to a rotor. By arranging the flow so that a tangential
force, or torque, is exerted on the rotor blades, the rotor will turn, and
work can be extracted.

2. Turbines can be classified into four general types according to
the fluids used: water, steam, gas, and wind. Although the same
principles apply to all turbines, their specific designs differ
sufficiently to merit separate descriptions.

3. A water turbine uses the potential energy resulting from the
difference in elevation between an upstream water reservoir and the
turbine-exit water level (the tailrace) to convert this so-called head
into work. Water turbines are the modern successors of simple
waterwheels which date back about 2,000 years. Today, the primary
use of water turbines is for electric power generation.

4. The greatest amount of electrical energy comes, however,
from steam turbines coupled to electric generators. The turbines are
driven by steam produced in either a fossil-fuel-fired or a nuclear-
powered generator. The energy that can be extracted from the steam is
conveniently expressed in terms of the enthalpy change across the
turbine.

5. Enthalpy reflects both thermal and mechanical energy forms
in a flow process and i1s given by the sum of the internal thermal
energy and the product of pressure time’s volume. The available
enthalpy change through a steam turbine increases with the
temperature and pressure of the steam generator and with reduced
turbine-exit pressure.

VIII. IIpocMoTrpute 4-10 U 5-10 4acTh U OTBETHTE HA BOIPOC:
When does the available enthalpy change through a steam turbine
increase? 3anvIINATE U TIEPEBEIUTE BOIPOC U OTBET.



