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With 10 faculties, 15 graduate schools and 11 research institutes (includ-
ing the Research Centre for Advanced Science and Technology), it has been a
guiding force in research and education.

It offers courses in essentially all academic disciplines at both under-
graduate and graduate levels, and provides research facilities. The University
has a faculty of approximately 2,800 professors, associate professors and lectur-
ers, and a total student enrollment of about 28,000.

As of 2003, approximately 2,100 international students and 2,200 foreign
researchers come annually to the University for short and extended visits.

Princeton University. British North America's fourth college was known
as the College of New Jersey until 1896. Located in Elizabeth for one year and
in Newark for nine, the College of New Jersey moved to Princeton in 1756. It
was housed in Nassau Hall, which was built on land donated by Nathaniel Fitz-
randolph.

In 1896, expanded programmes won the college university status, and the
College of New Jersey was officially renamed Princeton University in honour of
its host community, Princeton.

In 2002-2003, Princeton enrolled 6,632 students: 4,635 undergraduates
and 1,997 graduate students.

The University plays a major role in the educational, cultural and eco-
nomic life of the region. Some famous Princeton alumni include Woodrow Wil-
son and James Madison, former presidents of the United States.

California Institute of Technology. You may have run into the work of
past Caltech scientists without even knowing it. If your mom ever told you to
take Vitamin C to fend off a cold, you can thank Linus Pauling, the Caltech
chemist who discovered the nature of the chemical bond in 1930 (his ideas about
vitamins came later). Pauling won the Nobel Prize for chemistry in 1954 and the
Nobel Peace Prize in 1962.

After an earthquake, news anchors can tell us how relatively shaken up
we were, courtesy of the formula geophysicist Charles Richter devised in the
1920s for measuring the size of Southern California earthquakes.

And if anyone's ever told you to stop acting so 'left brain', it's because of
the pioneering brain hemisphere research done by Caltech psychobiologist
Roger Sperry (another Nobelist).

Caltech was established thanks to Pasadena philanthropist Amos Throop.

In September 1891, he rented the Wooster Block building for the purpose
of establishing Throop University, the forerunner to Caltech.

Throop might have remained just a good local school had it not been for
the arrival in Pasadena of astronomer George Ellery Hale. The first director of
the Mount Wilson Observatory, Hale became a member of Throop's board of
trustees in 1907, and envisioned moulding it into a first-class institution for en
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Tabmuma I13.7

3nauenue u GpyHkuuu raarona TO DO

puuaTensHOM
¢opm B Present
u Past Simple

DyHKUMA 3HaueHue [Ipumep [IepeBog
CMBICITOBOM Jlenath I do (he does) my S nenar (oH mena-
rnaron do co (his) morning exer- | eT) yTpeHHIOIO 3a-
3HaYCHUEM «JIe- cises regularly PAIKY PETyISPHO.
JaTh»

Bcnomorarens- | CamocTosi- Do you go to the In- | Bt xogute B uH-
HeId riaron do | TenbHOrO stitute every day? CTHUTYT Kax{bIH
s oOpasoBa- | 3HaUEHHA HE JICHB?

HUS  BOIIPOCHU- | UIMEET Yes, I do. Ha.

TEJILHOM U OT- No, I don’t Her.

Does he study Eng- | OB wusydaer anr-

lish?
Yes, he
No, he doesn’t

Did they work at the | O paboTtamu Ha
plant last year?

Yes, they

No, they didn’t.

does. | Jla.

JIMHACKUN?

Her.

3aBOJic B IPOILIOM
roay?

did. | Ja.

Her.

I'naron-

ycuwiutens  do
Uil yCUIIEHHs
3HAYCHUsS JIei-
ctBug  (IIPOCH-
Obl), BBIpaXKEH-
HOTO  CMBICIIO-
BBIM T'JIar0JIOM

Ilepenaercs
YacTHI[AMU
Ho, Jice, 6e0b
WX CIIOBaMU
oeiicmeuu-
menvHO, He-
COMHEHHO

This device does
help them a lot in

their work.

Why didn’t you
translate this article? | peBenu 3Ty crarbio?
— But I did translate | [a, s oce mepeBen

it.

Orot npubop Oeii-
cmeumesnbHO OUCHb
IIOMOTaeT UM B UX
pabore.

[Touemy BbI HE TIE-

ccC.

I'maron-
3aMECTHUTEID
JJIA 3aMCHBI
CMBICJIOBOIO
rjarojla BO W3-
Oexxanue €ro
TTOBTOPCHHUS

HNmeer  3Ha-
YeHHE  TOTO
riarojga, Ko-
TOpBIA 3ame-
HSIET WM CO-
BCEM HeE Tie-
peBOAUTCS

Metals conduct elec- | MeTamnsl Ty4rie
tricity better than
semiconduc-tors do. | TpuueCcTBO, YeM I10-

MMPpOBOJAT DJICK-

JYTIPOBOJHUKH.
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Paznen 1. JEKCUYECKHNE TEMbI

Tema 1. OBPA30OBAHUE B POCCUN U 3A PYBEXOM
Texer 1. THE WORLD’S TOP 10 UNIVERSITIES

Britain's University of Cambridge has topped the list, making it the best
university in the world for science. In 2009, the university celebrated its 800th
anniversary, making it one of the world's oldest universities.

Cambridge is the largest university in the United Kingdom (over 100 de-
partments, faculties and schools). Its contribution to the world has ranged from
the discovery of the mechanism of blood circulation to the structure of DNA,
from the great philosophers of the early 15th century to the groundbreaking
work of its many Nobel Prize winners (more than 60 distinguished names fea-
ture on the list).

Oxford is on the second place and is first in the UK and fourth in the
world in the Times Higher Education Supplement’s World University Rankings
2011-2012.

Oxford University is the oldest English speaking university in the world,
dating back to 1249. The oldest college is disputed it depends on the definition
of a college. The first 3 were University College, Merton and Balliol.

There is no building in Oxford called Oxford University. It is a conglom-
erate of 39 colleges and related buildings. Locals get great amusement when vis-
iting American tourists ask where the University is.

Harvard University. Refusing to be left behind, the Americans follow
with a vengeance. Harvard University is ranked No 3.

Harvard College was established in 1636 and was named for its first bene-
factor, John Harvard of Charlestown. Harvard was a young minister who, on his
death in 1638, left his library and half his estate to the newly established institu-
tion. It is the oldest institution of higher learning in the United States.

Seven presidents of the United States (John Adams, John Quincy Adams,
Theodore and Franklin Delano Roosevelt, Rutherford B Hayes, John Fitzgerald
Kennedy and George W Bush) were graduates of Harvard. Its faculty has pro-
duced 40 Nobel laureates.

The US News & World Report ranks Harvard at No 1 in its rating for
America's best universities for the year 2005.

University of California, Berkeley. The roots of the University of Califor-
nia go back to the gold rush days of 1849, when the drafters of the state's consti-
tution required the legislature to encourage by all suitable means the promotion
of intellectual, scientific, moral and agricultural improvement of the people of
California.
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re- cHosa write — mucaThb rewrite — rnepenucarb

ewe pas use — MCIOIb30BATh reuse — CHOBa HCIOJIb30BaTh
super- | ceepx- conductive — superconductive —

Hao- MPOBOIMMBII CBEPXITPOBOAMMBII

sub- HuoICe-

way — MyThb, JI0pora
no0- U Ap. | system — cuctema

subway — momzeMHas 1opo-
ra subsystem — noacucrema

ceepx-
over- | nepe- to load — Harpy3uTh to overload — meperpy3uTh
Hao-
semi- | nony- semiconductor —
conductor — IPOBOAHUK
MIOJTYTIPOBOJHUK
MedHcoy- . N interaction —
. action — neficTBne o
inter- | cpeou- B3aNMOJICHCTBHE
63aUMO-
(st .
en- obpasoanms | 1arge — 0oLIION to enlarge — yBeTHUUTD
ryarosua)
pre- 0o- o heat — Harpers to preheat —
3apanee TIPE/IBAPUTEIILHO HATPETh
post- | nocze- war — BOifHa post-war — ITocJIeBOSHHbIN
Ta6numa I13.10
CnmcoK HeNpaBHIIBHBIX I71ar0JIOB
Infinitive Past Indefinite Participle II [TepeBox
1 2 3 4
to be was, were been OBITH
to become became become CTaHOBHTHCS
to begin began begun HaunHATH(CA)
to blow blew blown IYTh
to break broke broken JI0OMaTh, pa30NBaTh
to bring brought brought MIPUHOCUTH
to broadcast  |broadcast; -ed broadcast; -ed  |mepemaBaTh 1o paguo
to build built built CTPOUTH
to buy bought bought MOKyIaTh
to choose chose chosen BBIOHpATh
to come came come NIPUXOJUTH, IPHE3KATH
to cost cost cost CTOUTH
to cut cut cut pe3aTh
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Its current rector is Viktor Sadovnichiy. In 1940, the university was re-
named in honor of its founder, Mikhail Lomonosov. Currently the university
employs more than 4,000 academic staff and 15,000 other staff members. There
are about 5,000 researchers engaged in various research activities in its various
institutes and departments. More than 40,000 undergraduates and 7,000 post-
graduates are currently enrolled in the university and more than 5,000 specialists
are participating in their refresher courses for career enhancement purposes.
There are around 2,000 overseas students in the university.

The main library in university is one of the largest in Russia with its
9,000,000 books and the average number of readers 55,000, using 5,500,000
books per year.

Since 1953, most of the university's faculties have been situated on Spar-
row Hills, in the southwest of Moscow. Considered to be the outskirts of Mos-
cow at the time of its building, the location of the main building is about half-
way between the center of Moscow at the Kremlin and the city's current limits.

The university includes a number of faculty buildings located near
Manege Square in the center of Moscow and a number of campuses abroad in
Ukraine, Kazakhstan, and Uzbekistan.

A few narrowly specialized Moscow colleges, including the Moscow In-
stitute of Physics and Technology and the Moscow State Institute of Interna-
tional Relations were split off from MSU at one time or another and have since
established strong reputations of their own, arguably even surpassing their par-
ent in terms of prestige and quality of education.

The university has well-established contacts with the most distinguished
universities in the world, exchanging students and lecturers with the leading
universities overseas. It houses the UNESCO International Demography
Courses, the UNESCO Hydrology Courses, the International Biotechnology
Center, the International LASER Center, courses or seminars on Russian as a
foreign language. In 1991 the French University College, the Russian-American
University, the Institute of German Science and Culture were opened. The uni-
versity has awarded honorary degrees to more than 60 scientists, statesmen as
well as politicians from abroad. Many prominent university scholars and scien-
tists in return hold honorary degrees from foreign academies and universities.

As of September 2009, the university has 39 faculties and 15 research
centers. A number of small faculties have been opened recently, such as Faculty
of Physics and Chemistry and Higher School of Television. Evening classes are
conducted by the Faculties of Economics, History, Journalism, Philology, Psy-
chology and Sociology while the Faculty of Journalism offers a correspondence
degree programme.

The university is commonly regarded as one of Russia's most prestigious
universities and has high entry requirements for its prospective students. How-
ever, Moscow State University performs inconsistently in international and na-
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NMPUNOXEHUE 3
FPAMMATUYECKUE TABIALIbI

Ta6muua I13.1
CpaBHEHHE TaICKHBIX OTHONICHUN B PYCCKOM
U aHIVIMACKOM SI3bIKaX

ITagexx | B pycckom B anrnuiickom CoOCTBEHHOE JIEKCUYECKOe
S3bIKE SI3bIKE 3HAYCHHUE MTPEAJIOrOB
U (x10? uTO?) Her npennora. Mecro -
" |opye — Iepe]] CKa3yeMbIM.
P. o (xoro? wero?) |of of —u3
opyea The book of friend. one of them — onuH u3 HUX
is made of glass — cnenan u3
CTEeKIa
Ao |[(komy? uemy?) |to to — yKa3bIBaeT HAIPABJICHHUE
opyey I often write to my|to the plant — na 3aBon
friend. to Moscow — 6 MockBy
B.n.  |(koro? yto?) |Her mpemsora. Mecto —
opyea — IIOCTIe CKa3yeMOro.
T.m.  |(kem? gem?) by by —y, x, nocpedcmeom
opyeom The work is done by|by the window — y okHa
my friend. by summer — k ety
by radio — nocpedocmeom (no)
panuo
with with — c
(c HeoayuIeBIeHHbIME | With my friend — ¢ MouMm
nﬁohwsoemz._sv APyroM
I write with a pen.
I.nm. |[(o xom? ol|about—o,of—o about — oxono,
yem?) I often think about (of)| npubruzumenvro
0 Opyee my friend. About 45 students are present

at the lecture. —
Ha nexuuu npucyrcrByer
0K0710 45 CTyJIEHTOB.
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Texcer 2. SOME INTERESTING FACTS ABOUT CAMBRIDGE

What is the name of the river that runs through Cambridge?

The Cam. The River Cam, or the Granta, as it was known in Saxon Times
(around the 9th century AD) has had a bridge running over it since at least 875
AD, hence the name. In Saxon times the city was known as 'Grantebrycge.' The
Ouse is York's prominent river and the Isis is the part of the Thames that runs in
'that other city' as people in Cambridge like to call it, known to us as Oxford.

Cambridge University is made up of 31 colleges. Who founded the first?

Bishop of Ely. The first college was Peterhouse, founded by the Bishop of
Ely in 1284. In 1209 there were riots in Oxford, forcing many students and
teachers to flee for their lives. Some came to Cambridge and seventeen years
later they established with a chancellor. In 1318 they were officially recognized
by the Pope as a “Studium Generale”. Despite having a University, Cambridge
were not granted city status until 1951.

What is the name of Cambridge's second university?

The Anglia Ruskin University. The Anglia Ruskin University was first
opened as a School of Art in 1858 by John Ruskin. In 1889 the Institute for
Technical Education opened. In 1909 the Cambridge and County School of Arts,
Crafts and Technology opened. The Cambridgeshire Technical College and
School of Art became the Cambridgeshire College of Arts and Technology in
1960. In 1991 it was granted Polytechnic status and became Anglia Polytechnic.
A year later it was awarded University status and became Anglia University. In
2005 the name was changed to Anglia Ruskin University to honour the heritage.

What does the Round Church in Sidney Street commemorate?

The Church of the Holy Sepulchre. The Round Church was built in about
1130, five years before King Stephen died and over one hundred years before
the first Cambridge college was founded. The Church of the Holy Sepulchre is
in Jerusalem, where knights were aiming to get to during the Crusades.

Which former Cambridge University student discovered the circulation of
blood in the 17th century?

William Harvey. William Harvey (1578-1657) was an English doctor who
discovered the circulation of blood in the body. He studied at Caius College,
Cambridge and then at the University of Padua, as it was the centre for western
European medicine. Harvey was recognized as the medical leader of his day.
Thomas Hardy was a 19th century author; Florence Nightingale was a 19th Cen-
tury female nurse. It was not till the 20th century women could study at Cam-
bridge. Robert Kock was a German doctor who did not study at Cambridge.

In which museum in Cambridge can you see a renowned collection of
Egyptian, Greek and Roman artifacts, as well as paintings by Titian, Rem-
brandt, Gainsborough, Hogarth and Turner?
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Hapeuus

Tabmuna I13.4
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Hapeuus
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Hapeuns ¢ cypdurcom

long — ATMHHBIN, TOJATUIA
very — caMmblid, TOT CaMblit
only — eIMHCTBEHHBIH

far — mamexwmit

direct — npsimoit

ready — roToBbIi
large — GomnbIION

real — HacTosIUH
hard — TpynHbIiH
high — BbIcOKMI

wide — mmpokuit
near — OIH3KHA

late — o3 gHM

close — Oau3KuiA

long — naBHO
very — OueHb
only — TOJBKO
far — mamexo;
HaMHOTO

real — HacTosTIUIA
hard — ymopuo
high — BbIcOKO

wide — mupoko
near — OJIM3KO
late — mo3gHO

close — 6u3Ko0,
psLaoM

directly — cpa3y, Hemocpeact-

BCHHO

readily — ObIcTpO, JIETKO

largely — B ocHOBHOM, O4€Hb,
TJIaBHBIM 00pazoM

really — neificTBuTEeIEHO

hardly —enBa

highly — BecbMma,
Ype3BBIYANHO
widely — odeHb, 3HAUUTETTHHO

nearly — mourn

lately — 3a mocnemHee Bpems,

HCJIaBHO

closely — TmarenpHO, TECHO,
BHUMATCJIIBHO

OYCHb,

3navyeHus u QyHknun raaroida TO BE

Taobmuma I13.5

LICCTBUTEIb-
HOE)

great importance.

HHUC.

DyHKUUA 3HaueHue IIpumep IlepeBon
1 2 3 4
CMBICIIOBO BriTh, Haxo- The book is on the Kuura naxogurcs
rmaron (be + | nuThCA table. Ha CToJe.
mpeuior + cy- This problem is of Ora npobiema ume-

€T OTPOMHOC 3Ha4YEC-

I'maron-cBsi3ka

Camocrosi-
(be + cymect- | TenpHOrO 3Ha- | The speed
BUTCJIBHOC WJIN | YCHHUA HE

He is a student.

electric car was not

OH — CTyIeHT.

of an | CkopocTb dJeKTpo-

MOOMIIST HEBBICOKAS.

Mpujarateib- | IMeeT high.
HOE) The speed of an|Cxopocts 3mekTpo-
Electric car is about | MoOmsa — 60 xM/4.
60 km/h.
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Ist place in the world in export of nitric fertilizers, 2nd and 3rd in export
of phosphoric and potash fertilizers.

Ist place in the world in reserves of diamonds and 2nd in their production.

Ist place in the world in physical volume of export of diamonds.

Ist place in the world in explored reserves of silver.

2nd place in the world in explored reserves of gold.

2nd place in the world in explored reserves of platinum and 1st in its export.

3rd place in world reserves of coal (30% of world reserves).

3rd place in the world in explored reserves of copper and lead.

3rd place in the world in explored reserves of tungsten and molybdenum.

7th place in world reserves of oil (18% of world reserves).

9th place in world reserves of uranium (10% of world reserves)

During the Second World War metro stations were used as air-raid shel-
ter. 150 people were born there.

The way from Moscow to Chicago is closer than from Chicago to Rio-de-
Janeiro.

There is the closest point between Russia and America that is only 4 km
long.

The total length of the Kremlin walls is 2235 meters.

The biggest flood in Moscow was in the year of 1908 when waters went
up to 9 metres and immersed 1600 hectares of the city territory.

There are 7 towns in the Golden Ring of Russia.

The Moscow River is 65 km long and flows along the whole city.

During the reign of Peter the Great, any Russian nobleman who chose to
wear a beard had to pay a special beard tax.

Moscow has the worlds most used subway system.

Omeemobme na eonpoc:

What additional information about Russia have you known from this text?
Tekcr 3. RUSSIAN CUSTOMS AND TRADITIONS

There are certain peculiarities that only Russians have and it's useful to know
them. Otherwise you risk losing friends, getting shot, or having an argument.

Below we tried to list some common traits of the Russian character and
list some things that Russians love and hate. If you are lucky enough to meet a
person whose character incorporates all of the items from the list below, we can
assure you that this person possesses the pure Russian spirit and should be
treated with high respect. If you decide to become a Russian, you can use the list
below as guidelines.

e We are a free nation. Here we despise all the rules. It’s an honor for our
drivers to move on the red light or to bother other drivers and scorn pedestrians.
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control column — mTypBaNbHas KOJOHKA; MITYPBAJ

tilt — 1) HaKJIOHATH; ONPOKHUIBIBATh; OTKUBIBATH, IOBOPAUYHUBATH; 2) HAKJIOHATHCS,
ONPOKUBIBATHCS; OTKH/IBIBATHCSI, TOBOPAYUBATHCS; 3) aBaTh KPeH (O Cy/HE)
foot pedal — HoxHast nenanp

An aircraft has three different lines of flight. It can roll, yaw and pitch.
Rolling is rotating the plane along the axis of its fuselage and is accomplished
by turning the control so that the aileron on the wings are up on one side and
down on the other. Yawing is turning the plane left or right, using the vertical
rudder on the tail which is controlled by foot pedals. The pitch of a plane is its
angle of ascent or descent and is controlled by the elevators on the tail. Pushing
the control column forward tilts the elevator down causing the plane to dive.

Teker 16. TURBOFAN ENGINE

IlosicHeHus K TeKCTy

turbofan engine — TypOOBEHTWIATOPHBIN JBUraTENb
suck in — 3acacbIBaTh
vaporize — UCTIapsITbCs

The turbofan which is the most common type of jet engine operates by
sucking in air using a large fan melted at its opening. This air is forced into the
compressor a series of rotating blades which pressurize the air and force it into
the gradual pan along the length of the engine combustion chamber. Here the air
is mixed with vaporized fuel and burned the resulting hot gases which shoot out
of the combustion chamber are used in two ways. Some spin the turbine which
powers the compressor. The rest shoot out of the engine through a nosily which
increases their pressure this thrust propels the aircraft in accordance with New-
ton's third law of motion that every action causes an equal and opposite reaction.

Texcer 17. INDUSTRIAL ELECTRONICS

Industrial electronics is a branch of electronics that deals with power elec-
tronic devices such as thyristors, SCRs, AC/DC drives, meters, sensors, analyz-
ers, load cells automatic test equipment, mulitimeters, data recorders, relays, re-
sistors, semiconductors, transistors, waveguides, scopes, amplifiers, radio fre-
quency (RF) circuit boards, timers, counters, etc. It covers all of the methods
and facets of: control systems, instrumentation, mechanism and diagnosis, signal
processing and automation of various industrial applications. The core research
areas of industrial electronics include electrical power machine designs, power
conditioning and power semiconductor devices. A lot of consideration is given
to power economy and energy management in consumer electronic products.
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It also has maritime borders with Japan by the Sea of Okhotsk, and the
United States by the Bering Strait. At 17,075,400 square kilometres (6,592,800
sq mi), Russia is the largest country in the world, covering more than one eighth
of the Earth’s inhabited land area.

Russia is also the eighth most populous nation with 143 million people. It
extends across the whole of northern Asia and 40 % of Europe, spanning nine
time zones and incorporating a wide range of environments and landforms. Rus-
sia has the world’s largest reserves of mineral and energy resources. It has the
world’s largest forest reserves and its lakes contain approximately one-quarter of
the world’s fresh water.

Modern-day Russia has the world’s 11th largest economy by nominal
GDP or the 6th largest by purchasing power parity, with the Sth largest nominal
military budget. It is one of the five recognized nuclear weapons states and pos-
sesses the largest stockpile of weapons of mass destruction. Russia is a great
power and a permanent member of the United Nations Security Council, the
Council of Europe, the Asia-Pacific Economic Cooperation, the Shanghai Coop-
eration Organization, the Eurasian Economic Community, the Organization for
Security and Cooperation in Europe (OSCE), and is the leading member of the
Commonwealth of Independent States.

Omeembme na eonpocol:

1) What are the borders of Russia?

2) Is Russia a large country?

3) What is the population of Russia?

4) How can you characterize the economy of Russia in general?
5) Russia is a superpower, isn’t it?

Texer 2. INTERESTING FACTS ABOUT RUSSIA

Arbat is the first reserved street among the reserved zones of the capital.
“Alexander and Natalie” is the only Moscow fountain with drinking water.

Now in S.-Petersburg there are 221 museums, 2 000 libraries, more than
80 theaters, 100 concert organizations, 45 galleries, show-rooms, 62 cinemas, 80
club establishments of culture. About 100 festivals and competitions of different
trends of culture and art including 50 international ones are held every year.

More than 70 halls for shows are built in the Winter palace. The Mik-
hailovsky (Inzhenerniy) castle is considered the most romantic construction in
S.-Petersburg.

In Petergoph there are more than 40 operating fountains and 5 cascades.
Ladoga lake is the largest one in Europe. Its area makes 18 400 sq km, average
depth is 51 m, the largest one is up to 23 m.

Baikal lake area is 31.5 thousand sq km. The Baikal is the deepest lake in
Russia, it is a large reservoir for fresh water (23 thousand km?).
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broadcasting, television, radar, sound reproduction, large telephone networks,
analog and digital computers, and industrial process control. Although some of
these applications had counterparts using earlier technologies, such as the spark
gap transmitter or mechanical computers, it was the invention of the triode vac-
uum tube and its capability of electronic amplification that made these technolo-
gies widespread and practical.

In most applications, vacuum tubes have been replaced by solid-state de-
vices such as transistors and other semiconductor devices. Solid-state devices
last much longer, and are smaller, more efficient, more reliable, and cheaper
than equivalent vacuum tube devices. However, tubes still find particular uses
where solid-state devices have not been developed or are not practical.

Texer 19. RELIABILITY

One reliability problem of tubes with oxide cathodes is the possibility that
the cathode may slowly become "poisoned" by gas molecules from other ele-
ments in the tube, which reduce its ability to emit electrons. Trapped gases or
slow gas leaks can also damage the cathode or cause plate (anode) current run-
away due to ionization of free gas molecules. Vacuum hardness and proper se-
lection of construction materials are the major influences on tube lifetime. De-
pending on the material, temperature and construction, the surface material of
the cathode may also diffuse onto other elements. The resistive heaters that heat
the cathodes may break in a manner similar to incandescent lamp filaments, but
rarely do, since they operate at much lower temperatures than lamps.

The heater's failure mode is typically a stress-related fracture of the tung-
sten wire or at a weld point and generally occurs after accruing many thermal
(power on-off) cycles. Tungsten wire has a very low resistance when at room
temperature. A negative temperature coefficient device, such as a thermistor,
may be incorporated in the equipment's heater supply or a ramp-up circuit may
be employed to allow the heater or filaments to reach operating temperature
more gradually than if powered-up in a step-function. Low-cost radios had tubes
with heaters connected in series, with a total voltage equal to that of the line
(mains). Following World War II, tubes intended to be used in series heater
strings were redesigned to all have the same ("controlled") warm-up time. Ear-
lier designs had quite-different thermal time constants. The audio output stage,
for instance, had a larger cathode, and warmed up more slowly than lower-
powered tubes. The result was that heaters that warmed up faster also temporar-
ily had higher resistance, because of their positive temperature coefficient. This
disproportionate resistance caused them to temporarily operate with heater volt-
ages well above their ratings, and shortened their life.

Another important reliability problem is caused by air leakage into the
tube. Usually oxygen in the air reacts chemically with the hot filament or cath-
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island of Ireland lies to its west. Politically, Great Britain may also refer to the
island itself together with a number of surrounding islands which comprise the
territory of England, Scotland and Wales.

The entire island is territory of the sovereign state of the United Kingdom
of Great Britain and Northern Ireland, and most of the United Kingdom's terri-
tory is in Great Britain. Most of England, Scotland, and Wales are on the island
of Great Britain, as are their respective capital cities: London, Edinburgh, and
Cardiff.

The Kingdom of Great Britain resulted from the political union of the
kingdoms of England and Scotland with the Acts of Union 1707 on 1 May 1707
under Queen Anne. In 1801, under a new Act of Union, this kingdom merged
with the Kingdom of Ireland to create the United Kingdom of Great Britain and
Ireland. After the Irish War of Independence most of Ireland seceded from the
Union, which then became the United Kingdom of Great Britain and Northern
Ireland.

The term Great Britain can refer either to the largest island within the
United Kingdom of Great Britain and Northern Ireland, or to England, Scotland
and Wales as a unit (including many smaller islands associated with these three
countries). It does not include Northern Ireland.

The term Britain, as opposed to Great Britain, has been used to mean the
United Kingdom, for example in official government yearbooks between 1975
and 2001. Since 2002, however, the yearbooks have only used the term "United
Kingdom".

Omeembme Ha eonpocasl:

1) Where is Great Britain situated?

2) What is the UK?

3) What does the term Great Britain mean?

4) What new facts about Great Britain have you known from the text?

Texcer 2. LONDON

London is the capital city of England and the United Kingdom, the largest
metropolitan area in the United Kingdom, and the largest urban zone in the
European Union by most measures. Located on the River Thames, London has
been a major settlement for two millennia, its history going back to its founding
by the Romans, who called it Londinium. London's ancient core, the City of
London, largely retains its square-mile medieval boundaries. Since at least the
19th century, the name London has also referred to the metropolis developed
around this core. The bulk of this conurbation forms the London region and the
Greater London administrative area, governed by the elected Mayor of London
and the London Assembly.

20

891

MOAIIO “OMHINHHD — JUIISIP

EHUHOIKOXO08 IfOJA ‘BWQ9I/OI Ir0JA — Juodse Jo d[ue

(erron uudoryoedy) eHenLAdy (7 ‘waaron (19109198 dogeH (] — Juoose
WEJIHBL ‘U00 HOHRAdOIION OHIIALHOOHLO BIIIOWED HOINEH — yojid

yoqremeds ‘voarordog ‘koqiunady ‘Hady — [[01

9LEHOINIO ‘dregunedoed (7 ‘BMHOXMEL KMHOIrgedIIBH 1O OMHOHOINMLO (] — MBA

ALOMOL M BMHOHOKO[ |

LHOI'TA 4O SANI'T AHYHL ST L9

"}J1] SuIseaI09p pue ‘SeIp SUISBAIOUI JUI[NGIN) SUW03] [[IM MO[J
-Ire ‘9[3ue [eONLId AY) pUoAaq Ing Jurod & 03 PYIJ SSBAIOUT UBD JIB Y} SI2W SuIm
oyl Yoy Je 9[Sue oy JuIseaIdul YI| s}04Je s3uim ay} Jo o[3ue oy, ‘Ayrom
-ITe QJOW JJeIoNe U SUINEW ‘POZIuIuI ST Jelp ‘USISOp [JOOWS [PIM QoUQ[
-NqIn} pue UOIOLY JIe UISeaIdop Ag PI Ul sjnsal Suim Y} da0qe aunssaid Jre
poonpaI1 oy 0 U0 JB[J B URY) IJISBJ SI 00BJINS PIAIND B IOAO MO[J IIY
-21nssaxd )1 JI9MO] Y} ‘SOAOW ITe 19)SBJ YT, “SuIm U} dA0QE SINOJ0 Jey)
ainssaid I1e poonpal B WO }NSal [[Im Y[ ‘90BJINS J9MO] e[} € pue doejins Joddn
PIAIND B IM ‘[IOJITE UB OJUT PAUIN} PUB MO[LITR Y} JO UONIIIP ) PIEMO] PIje)
-01 st 91e[d siyy J1 ng "Aq sassed Ire se Indd0 [[IM MO[JIIR J1J0BYD puUR Jud[ngIn)
© “Ire SurAow 1sej 03 paidalqns st 91e[d [BONIOA B J] "SOTWIBUAPOISR JO SI[NI )
01 3uIpI029® PAUSISIP I8 STUIM pue SFULM punote paugdIsap e soue[d
“INJ20 03 JYSIJ 10J YI| £Q SWOIISA0 9q Jsnhuu jey} 010§ Sursod
-do oy st “Aj1ARIS S, [3Ied OY) WOI) FUINSI 9010] premumop 3y} WIop) sSuim
s yeioare ue Aq sossed 1ie se padojorap 9010) premdn o st Y11 “Seip se umouy|
Ire yo uonouy o Aq pasoddo st 39( 10 19[jodoid & Aq popraoid 90103 urALIp prem
-10J 9y} Isnay ], ‘Jy31J ul Peaddre ue uo joe sa010j Jursoddo Jo sired omJ,

OxAre0d € UMITRLEALLIONE M UITHIOI (WBLOLOLL X MIGHITOI — AYMOMITe
(nroonxdogo11 0) UMMETLONO ‘UIIHEOd ‘UMIBILI — )OOWS

yigHPOHUIrogudy ‘poandy ‘UIIHHQIaNdNOU ‘UIILAHIOEH — PIAIND

eriady arudodu ‘orady faroonxdogon kexooruweHHrodee (] — [10J1e
INOMOLOLI WIGHITIAT€0E (BLOL1) QUHBMALOO (7 MOLOU UIMHMATEO0E (] — MO[JIIe
AenHM MI9HHOIrgRdIIBH ‘UMITTBITOXOUH ‘BOUMITIOIBNOALID — PIBAMUMOP
UUIMETOX00d ‘KOUUIMOIeWHHIOL ‘xdogd yiaHHordgedled — piemdn

BITMO KEHWQIIOL BBXOJhMIWEHHIOdeR — JJI] OTWRUAPOIdE

ouHoran10dunoo soxooruweHurodee — SeIp orweuApoIoe

BIKL — JSTIY}

ALOMOL M BMHOHOKO[ |

SHOYOA “vI L3R ],

turbomachinery — TypOHHSEI

electric propulsion — 3JeKTpopaKkeTHbIN ABUraTeh, IP]]

ion propulsion — MOHHBIH PAKETHBIN JIBUTATENb

control engineering — TeXHMKa aBTOMATHYECKOTO YIPABICHHUS; TCXHHKA aBTOMa-
THYECKOTO PETryJINPOBAHUS

excursion — 1) auana3oH; pasmax; 2) pabouuii xoq (MexaHu3ma); 3) OTKIOHCHHE;
4) sKcKypce

aeroelasticity — a3poynpyrocts

divergence — 1) muBepreHius; 2) HeCOBMaJCHUE, HECXOJCTBO; 3) PacXxoJUMOCTb;
pacxoxieHue; 4) OTKIIOHECHHE

Aerospace engineering is the branch of engineering behind the design,
construction and science of aircraft and spacecraft. It is broken into two major
and overlapping branches: aeronautical engineering and astronautical engineer-
ing. The former deals with craft that stay within Earth's atmosphere, and the lat-
ter deals with craft that operates outside of Earth's atmosphere.

While aeronautical engineering was the original term, the broader "aero-
space" has superseded it in usage, as flight technology advanced to include craft
operating in outer space. Aerospace engineering, particularly the astronautics
branch, is often informally called rocket science.

Overview

Flight vehicles undergo severe conditions such as differences in atmos-
pheric pressure, and temperature, with structural loads applied upon vehicle
components. Consequently, they are usually the products of various technologi-
cal and engineering disciplines including aerodynamics, avionics, materials sci-
ence and propulsion, structural analysis and manufacturing. These technologies
are collectively known as aerospace engineering. Because of the complexity of
the field, aerospace engineering is conducted by a team of engineers, each spe-
cializing in their own branches of science.

The development and manufacturing of a modern flight vehicle is an ex-
tremely complex process and demands careful balance and compromise between
abilities, design, available technology and costs. Aerospace engineers design,
test, and supervise the manufacture of aircraft, spacecraft, and missiles. Aero-
space engineers develop new technologies for use in aviation, defense systems,
and space exploration.

History

Alberto Santos-Dumont, a pioneer who built the first machines able to fly,
played an important role in the development of aviation. Some of the first ideas
for powered flight may have come from Leonardo da Vinci, who, although he
did not build any successful models, did develop many sketches and ideas for
"flying machines".
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himself, and there's a good chance he'll pay for you as well without telling you
about it.

e Men should be strong and assertive and women should be smart
and beautiful. That's just one of our stereotypes.

¢ No, Russians are not racists. We were grown up in the world, where
everybody is equal and where the friendship of nations is an important part of
our agenda. If you notice one of us staring occasionally at a black person, it's
just because we are curious - there's not many black people in Russia... The only
word of warning is about older people, who are sometimes too much patriotic,
so be careful: don't offend their feelings.

e Yes, we love vodka, but we're not alcoholics. Despite what some
people think, Russians are not drunkards, they just have a special resistance to
alcohol, that's why they can drink so much. And we actually get our strength
from it and it warms us during the cold winters. By the way, if you drink with
us, you'll have to drink as much as we do, or we will be offended.

o Russians are weird. We think that a sudden change from communism
to capitalism has something to do with it, but this topic deserves a more thorough
exploration. The only smart explanation that can be proposed here is that some of
us jumped too deep into capitalist world, while some stayed too far behind.

o Russians are hooligans. It's not because we're bad - we just like every-
thing extraordinary. But too often we don't express this feeling enough, so when
it comes out, it's like a volcanoe. That's why you hear our tourists singing folk
songs at 3 a.m. and that's why we make a revolution every 80 years.

e We believe in magnetism. The thing is that every so often the sun
sends some electro-magnetic signals and this affects the whole course of events
on the earth, including our mood and feelings.

e So, if you see two housewives discussing how bad their day went be-
cause of the electro-magnetic storm that happened in the afternoon - don't think
they are adepts of some sort of new age philosophy, it's completely normal here.

o Yes, we are superstitious. And if you want to shake our hand, you can
never ever do it through the door: you have to come in, otherwise we will quar-
rel. If you come back to your house just after you left - look at the mirror, it's for
your own good. If you're sitting at the corner of the table, you won't be married
for 7 years. If a fork falls, a woman is going to come, if a knife falls, a man will
certainly appear.

e Most of us know a few words in English, but we are too shy to
speak - no practice, you see... However, you will be surprised at how many
things are written in English on the streets: it is used to show a shop or a cafe, to
advertise a new product, and there's a lot of foreign goods. Also, almost more
than a half of Russian products have their ingredients listed in English.
Russians learn English at school, and many people can understand the basics,
but are shy to speak to a stranger.
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with minimum error). This applies to the dynamic behavior of aircraft, space-
craft, propulsion systems, and subsystems that exist on aerospace vehicles.

« Aircraft structures — design of the physical configuration of the craft to
withstand the forces encountered during flight. Aerospace engineering aims to
keep structures lightweight.

« Materials science — related to structures, aerospace engineering also
studies the materials of which the aerospace structures are to be built. New ma-
terials with very specific properties are invented, or existing ones are modified
to improve their performance.

« Solid mechanics — Closely related to material science is solid mechanics
which deals with stress and strain analysis of the components of the vehicle.
Nowadays there are several Finite Element programs such as MSC
Patran/Nastran which aid engineers in the analytical process.

« Aeroelasticity — the interaction of aerodynamic forces and structural
flexibility, potentially causing flutter, divergence, etc.

« Avionics — the design and programming of computer systems on board
an aircraft or spacecraft and the simulation of systems.

« Software — the specification, design, development, test, and implementa-
tion of computer software for aerospace applications, including flight software,
ground control software, test & evaluation software, etc.

« Risk and reliability — the study of risk and reliability assessment tech-
niques and the mathematics involved in the quantitative methods.

« Noise control — the study of the mechanics of sound transfer.

« Flight test — designing and executing flight test programs in order to
gather and analyze performance and handling qualities data in order to deter-
mine if an aircraft meets its design and performance goals and certification re-
quirements.

The basis of most of these elements lies in theoretical mathematics, such
as fluid dynamics for aerodynamics or the equations of motion for flight dynam-
ics. There is also a large empirical component. Historically, this empirical com-
ponent was derived from testing of scale models and prototypes, either in wind
tunnels or in the free atmosphere. More recently, advances in computing have
enabled the use of computational fluid dynamics to simulate the behavior of
fluid, reducing time and expense spent on wind-tunnel testing.

Additionally, aerospace engineering addresses the integration of all com-
ponents that constitute an aerospace vehicle (subsystems including power, aero-
space bearings, communications, thermal control, life support, etc.) and its life
cycle (design, temperature, pressure, radiation, velocity, life time).
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Tema 4. BYAYLLAA NPO®ECCUSA U EE MECTO
B COBPEMEHHOM MUPE

1. Ilpouumaiime nogvle cino6a u nepesedume nPedI0HCeHUA:

1) to deal (with) — umets neno c, paborare. Mechanical engineers deal
with machinery, mechanisms and engines.

2) operation — neiicTBre, padota, onepanusi. Computers can perform sev-
eral millions of operations in a second.

3) complex — MHOeCTBO, CIIOXKHBIH. Some problems are too complex to
solve.

4) property — CBOWCTBO, KauecTBO, 0cOOeHHOCTh. Synthetic materials have
useful mechanical and physical properties.

5) field — obnacts, cdepa, mone (aesrensHOCTH). He is a specialist in the
field of electronics.

6) to consume — motpednATh. Production of aluminium consumes a lot of
electricpower.

7) among — Mexxy, mocpenu, cpean. There was a small village among the
fields.

8) to transmit — mepemaBaTh, MPOITyCKaTh MPOBOIUTH Mobile phones
transmit and receive microwave radio signals.

9) to reduce — cokpamarh, yMeHbIaTh. Automation reduces the costs of
production.

10) application — npuMeHeHNe, UCTIONB30BaHKE, yroTpednenne. Applica-
tion of new techniques raised the quality of production.

11) trend — nmampasnenue, TeHaeHmusa. Use of composite materials is a
new trend in engineering.

12) device — ycTpoiicTBo, anmapar, mpubop. Modern cars have a number
of safety devices.

13) to create — co3maBaTh, IPOEKTHPOBATh, pa3pabarsiBaTh. Computer
programmers create new software.

14) dimensions — pa3Mepsbl, BelnunHa; 00beM MaT. u3mepeHne Egyptian
pyramids are structures of very large dimensions. Computers allow to work
with three dimensional models.

15) to replace — 3amensrts. Digital telephone systemsare replacing ana-
logue ones.

16) digital — mudposoit. Digital sound recording is made on compact
discs.

17) analogue — ananoroBsrii. Analogue signal can be transformed into
digital one.

18) speed — cxopocts, OsicTpoTa. New models of computer processors
have greater speed and are more reliable.
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is called a component. Alloys may be binary (two-component), ternary (three-
component), etc. The ability of various metals to form alloys differs greatly.

1. Haiioume pycckue 3K6ueaieHmol C1e0YIOUUM C1080COUEMAHUAM:

the metals resemble one another; are based upon their physical or chemi-
cal properties; metals vary greatly in density; about one-half as heavy as water;
also vary in hardness; can resist a strain; to offer more or less resistance; with
any given substance; in the molten condition; the ability of various metals.

METAaJUTbI U3MEHSFOTCS CHIIBHO TI0 YJCITBHOMY BECY; METAJIBI CXOXKH JIPYT
C JIpyroM; CIIOCOOHOCTH Pa3jMYHBIX METAJLIOB, OCHOBAaHBI Ha WX (DM3MUECKUX
WA XUMAYECKUX CBOMCTBAX; TAaKXKe HM3MEHSIOTCS IO TBEPIOCTH; OKa3hIBATh 00-
Jiee WM MEHEee COTMPOTUBIICHHE; B PACIIIABIEHHOM COCTOSIHUU; MOTYT IPOTHBO-
CTOATH AeopManuy; Ui JII0OOTO TAaHHOTO BEIIECTBA; TIOYTH B JBa pasa Jierdye
BOJIBI.

2 .0Omeemovme na eonpocwl:

1) What do metals resemble one another in?
2) What do metals greatly vary in?

3) What metal is the lightest?

4) What metal is the heaviest?

5) What is an alloy?

6) What is each constituent of an alloy called?

3. 3akonuume npeonoscenusn:

1) The uses to which metals are put are based upon their..
a) only physical properties;

b) only chemical properties;

¢) both physical and chemical properties.

2. The lightest metal is...
a) magnesium;

b) aluminium;

¢) lithium.

3. The heaviest metal is...
a) platinum;

b) silver;

c) osmium.

4. The resistance to the flow of an electric current through a substance is
determined by...

a) its density;

b) its dimensions;

c) its temperature.
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retail sales of any city in the world, with a total spend of around £64.2 billion.
The Port of London is the second-largest in the United Kingdom, handling
45 million tonnes of cargo each year.

London has five major business districts: the City, Westminster, Canary
Wharf, Camden & Islington and Lambeth & Southwark. One way to get an idea
of their relative importance is to look at relative amounts of office space:
Greater London had 27 million m” of office space in 2001, and the City contains
the most space, with 8 million m? of office space.

Transport is one of the four main areas of policy administered by the
Mayor of London however the mayor's financial control does not extend to the
longer distance rail network that enters London. In 2007 he assumed responsibil-
ity for some local lines, which now form the London Overground network, adding
to the existing responsibility for the London Underground, trams and buses. The
public transport network is administered by Transport for London (TfL) and is
one of the most extensive in the world. Cycling is an increasingly popular way to
get around London. The London Cycling Campaign lobbies for better provision.

The lines that formed the London Underground, as well as trams and
buses, became part of an integrated transport system in 1933 when the London
Passenger Transport Board (LPTB) or London Transport was created. Transport
for London (TfL) is now the statutory corporation responsible for most aspects
of the transport system in Greater London, and is run by a board and a commis-
sioner appointed by the Mayor of London.

Texer 3. LONDON ATTRACTIONS

London is more than twenty centuries old and there are a lot of interesting
buildings and sights in it. The majority of them are in the West End, Westmin-
ster and the City. The West End of London is famous for its beautiful monu-
ments and palaces, fine parks fashionable shopping centers and expensive ho-
tels.

There are many places of interest in London. One of them is Trafalgar
Square with the Nelson’s monument and the National Gallery with its rich col-
lection of European paintings. Buckingham Palace is the royal residence. West-
minster Abbey is one of the beautiful buildings in London. It contains the me-
morials of many prominent citizens of Britain. Close to Westminster Abbey are
the Houses of Parliament with probably the most famous clock tower and tower
clock, Big Ben.

But the most attractive sights of London are the British Museum and St.
Paul’s Cathedral. A lot of people from Britain and all over the world come every
year to visit these fine sights. The British Museum contains the richest collection
of the Greek ancient art.
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cross-sectional area cannot support the maximum stress of the cyclic force.
Knowledge of tensile stress, elastic limits, and the resistance of materials to
creep and fatigue are of basic importance in engineering.

Creep is a slow, permanent deformation that results from a steady force
acting on a material. Materials at high temperatures usually suffer from this
deformation. The gradual loosening of bolts and the deformation of components
of machines and engines are all the examples of creep. In many cases the slow
deformation stops because deformation eliminates the force causing the creep.
Creep extended over a long time finally leads to the rupture of the material.

1. Ilepesedoume mexcm Ha pyccKuii A3bIK.

2. Omeembme Ha ciedyroujue 60nPOCHL.

1) What do we call fatigue? When does it occur? What are the results of
fatigue?

2) What do we call creep? When does this type of permanent deformation
take place? What are the results of creep?

Texer 12. METALWORKING

[TosicHeHus K TeKCTy

die — mrtamil, MyaHCoOH, MaTpulla, Guibepa, BOJIOYMIbHAS JOCKa
rolling — mpokarka

extrusion — 5KCTpy3Hs, BbIABIBAaHNE
initial piece — 3aroroBka

drawing — BomoueHme

hollow — momerit

forging — koBKa

thick-walled — ToscTocTeHHBIH
mandrel — ompaBka, cepaeTHHK
loosely — cBoGOAHO, € 3a30pOM

billet — 3aroroBka, 00JIBaHKa

fitting — 30ecw mocanka

orifice — oTBepcTHE

ram — IMyaHCOH, TITyHXep

Cross section — MOMepevYHOE CCUCHHUE

Rolling
Rolling is the most common metalworking process. More than 90 percent
of the aluminum, steel and copper produced are rolled at least once in the course
of production. The most common rolled product is sheet. Rolling can be done
either hot or cold. If the rolling is finished cold, the surface will be smoother and
the product stronger.

163



14

‘poylaul ‘9ATIOROIpRI ‘UONRIPERI IO}
-0Ba1 93001 ‘1oydsoune ‘uonegiaeu ‘soreuApotde ‘[oqjeied ‘uonnjoadlr ‘sondo
‘repe1 ‘xose] ‘Teudis ‘uone[nuoA ‘onewnoud ‘WSIUBYOSW ‘[BLISJBUI ‘[RUBD
S19unIIr
-ponge amudddd xn awngnvn n PIOLd anmoideard awnnwnnodyy 7

"SJUOWIA0IdWI SPIaU 991AP Y} Jey)

PoMOYS $1$9) A, "OUHBE0g1OHAMAIg004 ‘OMHOMBALA — jusworoxdwl (/¢
‘(eg104ro1n0dLO MUHAI'RhEH) JoSeuRW

103f0o1d & st uonednooo sy ‘Buodadodu ‘uuisnes rod — uonednodo (9¢
"JOIe9sal

MU € ew 0} PaIsa33ns A9y ], "91ed0orog0d ‘arererradu — 3s033ns 01 (G¢
‘uonerado js11y 19y J8

Sunsisse sem 9sinu SunoA 9y J, "9Led0gLOUAT0O ‘ALBIONON — ISISSE 0} ({¢

-orduurs Joyper st 2Inpasoxd Surso) Ay, "TOLIW ‘BXUTOLIN — aInpadoad (g¢
‘sornjerodwo) Y31y puelsyiim ueo sje

-LIOJeWI [RIOITIE MON "dredrnkdoridd ‘arsorooguiodi — puelsyiim o) (7€
"pasn 9q 0} SI AJTAJP 9y} Moy Aj1oads

suoroNNsul oy ‘dledUIrgeHELOA ‘9LBIOradIo OHROL — AJ1oads 01 ([¢
“JoALIp 9jeridordde ue sey 2014

-op 1odwod AI19AY "UUIMIOIAL101081000 ‘Uuumsroxrou — djerdoidde (¢
*S9130[0UT09) JOUIOJU] UISPOW Ul

parsarour Ajrenonted sem Of "HMIOOHLOBR € ‘OHHOQ000 — A[renonted (6
‘wrea)

[reqiexseq oy} 10J Pajod[as sem uyor “d1edugro ‘aredugrad — 309[9s 0) (8¢

10M [OIBSAI 0} J[OSWIY PIJOASP O "dLEMEEO0L — 9J0AdP 0} (LT
‘'SAepeMOU [[IS [BIJUISSO UE

st SurdA) 3se,{ "‘UOHEOHOO ‘UIIWUITOXQOOH UITHHOELOMAD — [BNUSSd (97
‘uonuaje yonw sarmbai 19ndwod

uo Sunjiop\ "(‘Ir-019h) 91ed009dL ((‘I-Woh €) KOLRIKAH — o1nbar 03 (G
"ung 9y} PuNOIe 31qI0 SII U0 SIAOWL

yueq oy, “(so)aremonadon ‘(ko)dreanaradolr ((B0)dLeIndl — AOW 0) (7
‘Keplig Aq

juowLIadxo oy} 9)9[dwod 0) popudiul dA\ ‘EodiedodomeH — pudiur o) (€7
-9rdoad ue

10)sBJ JI0M o) WI0j1od ued $)0q0y "IIEHIOMIME ‘d1erdl — wiiojiad 03 (g
"LS61 1990100 JO 7 Y} U0

payoune| sem OJI[[oIes [BIOJIME IS O], "MITHHOGLOOANOU — [BIOYIMIE (7
‘Aprys Aw Jo asodind oy st js1

-Te10ads poo3 e owoo9q 0] oMHIdOWEH ‘OMHORBHERH ‘qIron — asodind (o7
“J[NOILJIP AIOA JOU SI 9OIAP ) JO SOURUIIUTBUL

O] "OMHEBLINALOQO QO0MOORMHXOL ‘EBHIIELRAIIIONE — doueuduiew (G

their ancillary mechanisms and structures. Heating, ventilating, air-conditioning,
transportation, manufacturing, and vibration are some areas falling within their
domain. The art of mechanical engineering dates back to the labor-saving de-
vices and military machines of ancient times, but it received its greatest boost in
the eighteenth century with the invention of the steam engine and industrial ma-
chinery, which marked the onset of the industrial revolution.

Mining and Metallurgical Engineering. The production and use of metals,
has two distinct branches. One deals with the location, extraction, and treatment
of ores to obtain base metals, and the other with the transformation of these met-
als into useful forms and with the study of techniques for improving their per-
formance in specific applications. The study of ceramics is often included in this
field. Special topics range all the way from materials that may be used with liv-
ing tissue to the development of composites for high-temperature applications
such as in the heat shields used for satellite reentry.

In addition to the fields identified above, other categories of engineering
are often encountered. These include architectural, ceramic, geological naval
and marine, nuclear, petroleum, sanitary, and textile engineering.

Texer 2. ENGINEERING AS A PROFESSION

Engineering is often compared to medicine and law in discussions of pro-
fessional status. It would appear to qualify according to the dictionary meaning
of the word. Engineering require specialized knowledge and intensive prepara-
tion with continued study after leaving the university. The profession has a
strong organizational structure, requires high standards, and operates in the pub-
lic service. These attributes are commonly associated with the word professional
as it is used here. This is a rather restricted interpretation and it differs from its
use in describing, say, a professional actor or sportsman who is paid for his ef-
forts, as opposed to an amateur who performs for enjoyment. It is also some-
times used in reference to level of experience so that one speaks of a profes-
sional job house painting or plumbing. Another use refers to a continued effort
over an extended period of time so that one hears reference to a “professional
student” as one who spends many years at a university.

Most important is the fact that engineers see themselves as professionals.
They have to be technically competent and operate with responsibility in con-
formity with accepted notions of professionalism.

The type of responsibility is rather different from a doctor. The doctor’s
responsibility is clearly recognizable because of directness of a doctor’s rela-
tionship. For the engineer, the result of his labors — be it a bridge, air —
conditioning unit, automobile or computer — is interposed between himself and
the user. However, since people’s lives are often at stake if an error is made, a
high level of competence is essential.
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In this connection one might remember the Russian academician V. V.
Petrov. He was the first to carry on experiments and observations on the electri-
fication of metals by rubbing them one against another. As a result he was the
first scientist in the world who solved that problem.

Who does not know that the first man to get the electric current was Volta
after whom the unit of electric pressure, the volt, was named? His discovery de-
veloped out of Galvani's experiments with the frog. Galvani observed that the
legs of a dead frog jumped as a result of an electric charge. He tried his experi-
ment several times and every time he obtained the same result. He thought that
electricity was generated within the leg itself.

Volta began to carry on similar experiments and soon found that the elec-
tric source was not within frog's leg but was the result of the contact of both dis-
similar metals used during his observations. However, to carry on such experi-
ments was not an easy thing to do. He spent the next few years trying to invent a
source of continuous current. To increase the effect obtained with one pair of
metals, Volta increased the number of these pairs. Thus the voltaic pile consisted
of a copper layer and a layer of zinc placed one above another with the layer of
flannel moistened in salt water between them. A wire was connected to the first
disc of copper and to the last disc of zinc.

The year 1800 is a date to be remembered: for the first time in the world's
history a continuous current was generated.

Volta's Short Biography.

Volta was born in Como, Italy, on February 18, 1745. For some years he
was a teacher of physics in his home town. Later on he became professor of
natural sciences at the University of Pavia. After his famous discovery he trav-
elled in many countries, among them France, Germany and England. He was in-
vited to Paris to deliver lectures on the newly discovered chemical source of
continuous current. In 1819 he returned to Como where he spent the rest of his
life. Volta died at the age of 82.

Teker 7. EARLY HISTORY OF ELECTRICITY

Let us now turn our attention to the early facts, that to say, let us see how
it all started.

History shows us that at least 2,500 years ago the Greeks were already
familiar with the strange force, which is known today as electricity. Generally
speaking, three phenomena made up all of man's knowledge of electrical effects.
The first phenomenon under consideration was the familiar lightning flash — a
dangerous power, as it seemed to him, which could both kill people and burn or
destroy their houses. The second manifestation of electricity he was more or less
familiar with was as following: he sometimes found in the earth a strange stone,
which looked like glass. On being rubbed, that yellow stone, that is to say am-
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3. Haiioume 6 npagoii KoJ10HKe nepesood aH2iuiCKux cloe6:

1) appropriate A. oTOupaTh

2) essential B. nepenaBats

3) property C. nomorath

4) speed D. npennaratp

5) to assist E. cBoiicTBO

6) to create F. ckopocth

7) to reduce G. co3naBarth

8) to require H. cokpamats

9) to select 1. cooTBeTcTBYIOIIMIT
10) to suggest J. cymecTBeHHBII
11) to transmit K. TpeboBats

4. hﬁﬁﬁsﬁsw u 3&@&%&@:5& Qhﬁ@u\sE:N cjloeocouemanus.:

design of large buildings; construction materials; to operate machinery of
all types; electric power and signals; engineering problems; electronic circuits;
important developments; to transmit power; to reduce power losses; communi-
cation systems; speed of computer operations; techniques of modern shipbuild-
ing; particular requirements of production; to withstand the high temperatures;
to reduce accidents

Texer 1. REALM OF ENGINEERING

Traditionally, engineering activities have been grouped into certain areas
of specialization. These originated as civil and military engineering, catering to
man’s early needs. Scientific discoveries and their development gave birth to a
variety of fields of application such as mechanical, chemical, and electrical en-
gineering.

Today the rapid rise of technology is bringing the adequacy of even these
widely accepted designations into question in describing specialist areas within en-
gineering. Several of the more commonly accepted categories are described below.

Aerospace Engineering combines two fields, aeronautical and astronauti-
cal engineering. The former is concerned with aerodynamics, structure and pro-
pulsion of vehicles designed for the flight in the Earth’s atmosphere. The latter
relates to flight above the Earth’s atmosphere and involves the design of rockets
and space vehicles incorporating sophisticated propulsion, guidance, and life
support systems.

The day when one man drew his design in chalk on the floor and then
proceeded to build it are long past. Today large teams of engineers are needed to
cope with the complexity of modern flight vehicles. The design of an aircraft in-
volves a multitude of specialty areas such as stress analysis, control surface the-
ory, aircraft stability, vibration, production techniques and flight testing.
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mechanical energy of falling water is turned into electric energy. The electric
energy, in its turn, may be transformed into any other necessary form.

When an object loses its potential energy, that energy is turned into ki-
netic energy. Thus, in the above-mentioned example when water is falling from
its raised position, it certainly loses its potential energy, that energy changing
into kinetic energy.

We have already seen that energy of some kind must be employed to gen-
erate the electric current. Generally speaking, the sources of energy usually em-
ployed to produce current are either chemical, as in the battery, or mechanical,
as in the electromagnetic generator. Chemical sources of current having a lim-
ited application, the great quantities of electric energy generated today come
from various forms of mechanical energy.

The rising standards of modern civilization and growing industrial appli-
cation of the electric current result in an increasing need of energy. Every year
we need more and more energy.

Texer 9. ELECTRIC CURRENT SERVES US IN A THOUSAND WAYS

The electric current was born in the year 1800 when Volta constructed the
first source of continuous current. Since that time numerous scientists and inven-
tors, Russian and foreign, have greatly contributed to its development and prac-
tical application.

As a result, we cannot imagine modern civilization without the electric
current. We can't imagine how people could do without electric lamps, without
vacuum cleaners, refrigerators, washing machines and other electrically operated
devices that are widely used today. In fact, telephones, lifts, electric trams and
trains, radio and television have been made possible only owing to the electric
current.

The student reading this article is certainly familiar with the important
part which the electric current plays in everyday life. From the moment when he
gets up in the morning until he goes a bad at night, he widely uses electric en-
ergy. Only when going to the institute either on foot or by bicycle, he can do
without electricity. In fact, it is well known that electric current is necessary for
the operation of trolley-buses, trams, buses and modern trains.

During the day the student will also use some electrical devices working
in the laboratory, making use of the telephone, the lift, the tram and so on. As
for the evening, if he studies or reads by an electric lamp, watches television,
goes to the theatre or cinema, he certainly uses electricity.

Some people are more familiar with the various application of the electric
current in their everyday life than they are with its numerous industrial applica-
tions. However, electric energy finds its most important use in industry. Take,
for example, the electric motor transforming electric energy into mechanical en-
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2. Boibepume npasuibHblil 6apuUanm u3 npedioHceHHbIX.

1) The new line should be so profitable as/as profitable as the old one.
2) This handset is the most profitable/the more profitable we’ve ever

made.
3) This version of the programme is the most recent/recenter.
4) The guarantee is a year longer than/that with our older models.
5) Nothing is worse/worst than missing a flight because of traffic.
6) This printer is one of the best/better.
7) The meeting wasn’t long as /as long as I thought.
8) Today the share price is more bad/worse than it was yesterday.
9) I’'m sorry, the journey took longer than/the longest we expected.
10) We’ll be there soon. It’s not much farer/further.
Tema 7. HEONPEAEJNIEHHbIE MECTOMMEHUA
Tabmuma 7.1
IIpousBoaHbIE c0Ba
Mecro- + thing + body + where Ynorpe6-
MMEHUS + one JICHHE
some something somebody somewhere B yTBEpIU-
Hexomopbiil | umo-mo someone 20e-mo TEITBHOM
KaKou-mo umo-HubyOb KMo-mo KyOa-Hu6yob peIoKe-
Kaxoti- Kmo-Hubyob Kyoa-mo HUU
HU0Y0b 20e-Huby b
any anything anybody anywhere B yTBEpAU-
6cAKuUl 6cé anyone 6ezoe TENEHOM
110001 6CAKULL nosciooy pe/IoKe-
sce HUH
not any not ... anything |not ... anybody [not ... anywhere | B oTpuna-
=no = nothing =nobody = nowhere TEIBHOM
HUKAKOU HUYMo no one, none Huzoe TIpeUIoxKe-
HUYe20 HUKMO HUKYOQ HHUHU
any? anything? anybody? anywhere? B BOIIPOCH-
Kaxoti- umo-mo? Kmo-mo? 20e-mo? TEIHHOM
HUOYOL? umo-Hubyo»?  |Kmo-Hubyos? Kyoa-mo? peIoKe-
20e-Hu6y0b? HUU
Ky0a-Hu6yow?
every everything everybody everywhere BO BCEX
Kasxcowlil 6cé everyone 6e30e TpEX THUMaX
6CsKULL 6ce noeciody npen-
JIOKEHUHI
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A man, who has been an apprentice for some years in a building trade and
has therefore enough skill to be considered a skilled worker at his trade', is
called tradesman or craftsman.

He may be a carpenter-and-joiner, bricklayer, mason, slater-and-tiler’,
plumber, electrician, house painter, glazier, floor-and-wall tiler, plasterer, paper-
hanger, steeplejack, hot water fitter’ and so on.

Bricklayer is a tradesman who builds and repairs brickwork, lays and
joints salt glazed stoneware drains, sets, chimney pots, manhole frames and fire-
places. He renders brickwork, including the insides of manholes. A sewer and
tunnel bricklayer is a specialized bricklayer.

Carpenter is a man who erects wood frames, fits joints, fixes wood floors,
stairs and window frames, asbestos sheeting and other wall-board. He builds or
dismantles wood or metal formwork. The two trades of carpenter and joiner
were originally the same, and most men can do both, but specialize in one or the
other.

Joiner is a man who makes joinery and works mainly at the bench on
wood, which has been cut and shaped by the machinists. His work is finer than
the carpenter's, much of it being highly finished and done in a joinery shop.

Mason is a stone worker or stone setter. A fixer or a fixer mason or a
builder mason is a mason who sets prepared stones in walls.

Plasterer is a tradesman who may be a fibrous plasterer or a plasterer in
solid work. The latter lays successive coats of plaster or rendering and fixes fi-
brous plaster such as mould cornices and wall pattern.

A construction manager, or CM, provides services similar to those of gen-
eral constructor, but represents client's interest during all phases of the building
process — design as well as construction. They are usually paid a negotiated fee
for the scope of services rendered.

The CM decides who bids the job, picks up the request for invitation to
bid, evaluates the bids, and awards work to the most reasonable bidder. The CM
also prepares contracts and sends them out to the subcontractors. As a result, the
subcontractors are under the CM's direction. The CM may also be responsible
for the safety of workers on the construction site.

Texer 5. USES OF ELECTRICITY

[losicaenus k TECKCTY

wherever — rae Obl HH, KyJa Obl HU
instantly — HemMemIeHHO

arc — ayra

flame — mmams

discharge — pa3psin

carbon — yriiepon
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[Mponomxenue Tadu. 5.1

1 2

6. CyuiecTBUTENbHBIC, 3aWMCTBOBaHHBIC U3 | basis — bases,
IpEYecKOr0 M JIATWHCKOTO SI3BIKOB, COXpa- | Crisis — crises,
HUIM (HOPMY MHOMKECTBEHHOTO 4mcia 3Tux | datum — data,
SI3BIKOB phenomenon — phenomena

7. Hexkotopsie cyliecTBUTENbHbBIE JIATHHCKOTO | medium — media — mediums,
MIPOHUCXOXKACHHUS UMEIOT JBe (OpMBI MHO- | memorandum — memoranda —
YKECTBEHHOT'0 YHCIIa memorandums

8. Heckonbko CymecTBUTENBHBIX COXPAHWIIM | man — men,
IpeBHIO (opMy 00pa3zoBaHHsS MHOXECT- | woman — women,
BEHHOTO YMCJIa U ABIAIOTCS UCKIoueHusaMu | child — children,

tooth — teeth,

foot — feet

9. CrnoxHble MMEHA CYIIECTBUTENBHBIC 00pa- | sister-in-law — sisters-in-law,
3YIOT MHOXKECTBEHHOE 4YKCII0 myTeM no0as- | editor-in-chief —
JICHUS] OKOHYAHUSI K OCHOBHOMY CJIOBY editors-in-chief,
carpet-sweeper —
carpet-sweepers

YnpaxHeHusn

1. Boibepume npagunvuulii gapuanm.

1) The Evans have four child / children / childrens, two boys and two girls.
2) Three or four mans / men / man are sitting on chairs.

3) In some countries you can have more wife / wifes / wives.

4) That | These | This shoes cost too much.

5) These people has / have / is a nice house.

6) Outside a farm you often see chicken / chickens.

7) In my fridge I have some chicken / chickens.

8) On my desk there are a lot of paper / papers.

9) An envelope is made of paper / papers.

10) The young woman had beautiful iair / hairs.

11) The old man had only a few Aair / hairs on his head.

12) The man carried some bag / bags.

13) The man carried some luggage / luggages.

14) Before he left home, his mother gave him some good advice / advices.

2. Hcenpagome cnedyrougue npeoioHcenus.

1) How much apples do you want?
2) Do you want a wine?
3) I have four childs.
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Little could be done in modern research laboratory without the aid of
electricity. Nearly all of the measuring devices used in developing nuclear
power for the use of mankind are electrically operated.

1. Omeéemwvme na eonpocwi:

1) What is electricity?

2) Does electricity serve us?

3) What is the most important use of electricity?

4) Who was the first man-made electric light?

5) What had he discovered?

6) Did the arc flame in Petrov's experiment last for a long times?

7) What did P. Yablochkov invent?

8) Was "Yablochkov's candle" the last invention? What followed it?

9) Who made the first incandescent lamp?

10) How did Thomas Edison improve the lamp?

11) What did Lodygin invent?

12) What is another electric light we use today?

13) Is electricity the most important source of energy?

14) Is automation impossible without electricity?

15) Are measuring devices used in developing nuclear power electrically
operated?

2. Haiioume @ mekcme QH2IUIICKUE IKEUBATIEHNbL CIEOYIOUIUX CT10G0-
couemanuii:

1) HEMeATIeHHOE OCBEIIEHHE —

2) sneKkTpuyeckas ayra —

3) pa3psin raza —

4) nnamst Iyru —

5) ropena Kak cBeda —

6) UICTOYHHUK CBET —

7) BceMUpHOE MPU3HAHKUE —

8) BonbdpamoBast HUTH HaKana —

9) HCKYCCTBEHHBIE JIAMIIbI THEBHOTO CBETA —

10) cHabxaTh SHEprUeH —

11) uccnenoBaTensekast 1a00paTopus —

13) 6e3 moMomy ANEeKTpUIecTBa —

14) u3mepuTenbHbIC IPHOOPHI —

15) BHECTH OrpOMHBIT BKIIAT —
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BnHaHedu L
IMponomxenue Tadu. 9.1
[pym- Present Past Future Bpemennsie
na yKazaTelu
have been + V(ing) | had been + V(ing) | will have been + V(ing) | by the time,
has been + V(ing) since

have been asking |had been asking |will have been asking | morning,
has been taking had been taking |will have been taking | for 3 hours,

Perfect Continu-
ous

cnpawusaem, cnpawusarn b6yoem cnpawusams since he came
bepém bpan b6yoem opamo
YnpaxHeHus

1. ITocmagvme 2nazonwt 8 n00x00auiyio opmy Present Indefinite, Past
Indefinite unu Past Perfect:

1) The company is doing very well. Last year sales (go up) by
15%, and so far this year they (go up) another 12%.

2) We (operate) all Latin America. Recently we (set
up) branches in Peru and Ecuador.

3) This (not look) like the right block. Are you sure we
(come) to the right address?

4) (you/see) my laptop? I'm sure I (leave) it here earlier.

51 (just/meet) Andrew from Sales (you/know) him?

6)1 (never/speak) to him, but I (speak) to his assistant
on the phone yesterday.

71 (work) for WorldCom now - (be) there for more
than five years (you /know) WorldCom?

81 (work) for WorldCom since last year, but now I
(want) to change jobs. (you/hear) of any vacancies?

2. Boibepume nooxooauyuil 6apuaHm u3 OAHHBIX:

1) While I looked/was looking for my keys, I suddenly remembered I
left/had left them at home.

2) In those days the unions used to/had used to go on strike whenever
there was/was being a problem.

3) After they were buying/had bought the company, they started/were
starting to make a lot of people redundant.

4) Jack used to have/was having a Mac, but then he wused fto
change/changed to a PC.

5) I asked about my package in reception, but they said/were saying that it
still hadn’t arrived/wasn’t arriving.
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Texcer 2. TO THE HISTORY OF CONSTRUCTION

With the introduction of the railways and steam machinery, transportation
and manufacturing costs were considerably reduced and concrete came to be
more widely used, but it was still very much a neglected material. Therefore,
good concrete was scarce and a great deal of poor concrete was used.

The big break-through was the discovery of Portland cement by Joseph
Aspdin in 1824, a worker in an English town.

When he was working an idea came to him as to how to make his work
better. He started his experiments. After some time he obtained a powder. When
it was mixed with water and allowed to stand it "set" forming a hard substance.
This substance was so much like the building stone from Portland that the pow-
der was named Portland cement. As years passed different materials were found
in many countries from which Portland cement could be made.

Portland cement was first used on a large scale in the construction of the
Thames tunnel in 1828.

As early as 1830 the first idea of reinforced concrete was mentioned in a
publication, which suggested that a lattice of iron rods be embeded in concrete
to form a roof.

Patents were taken out for all sorts of systems in all countries. The devel-
opment of reinforced concrete really got under way in the 1850's and 60's.

Lambort, a French contractor, built a concrete boat for the Paris Interna-
tional Exhibition of 1855, with 2 inches sides reinforced with a skeleton of iron
rods.

W.Wilkinson, who patented a method of constructing a concrete floor in
1854, is considered by many to be the inventor of reinforced concrete as well.

But many people say that a Frenchman, J.Monier, who took out a patent
in 1867 for the construction of plant tubs, tanks, etc., made of concrete rein-
forced with a mesh of rods or wires, should be credited with the invention. Cer-
tainly Monier did a great deal to develop the use of reinforced concrete and his
name came to be so closely linked with reinforced concrete that reinforced con-
crete was known as the Monier System.

Wilkinson, however, certainly appears to have been the first. His patent
covered for concrete floor slabs reinforced with a network of flat iron rods
placed on edge. One of his main claims was the good fire resistance of the floor.
He appears to have understood the principles of reinforced concrete, for he
stated that the reinforcement was to be placed in the concirete to take the ten-
sion.

A number of buildings were erected, using Wilkinson's system. He also
described method for the construction of pipes, reservoirs, and walls of concrete
reinforced with metal sheets, bars and chains.
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B BOIpOCHTENBHBIX HPEIIOKEHUIX IJIaron to be ctaBuTCs mepen noe-
HKALITIM:

Are they students? Onu cmyoenmur?

Where were you yesterday? TI'oe gvt 6bL1U 6uUEpa?

B otpuratensHoii Gpopme mocie riiaroia to be cTaBUTCs OTpPHLIAHUE HOE:
They are not in the library.  Onu ne 6 6ubnuomexe

YnpaxxHeHusi

1. Oépazyiime ompuyamenvuyio gpopmy 2nazona to be no oépazuy.

» I'm Greek, but (- from Athens) I'm not from Athens.

1) She's tired, but (= ill) ....ooeveiiii
2) They are in England, but (- in London) .........................
3) You're tall, but (-too tall) ........coooviviiiiiiiiiiiee,
4) We are late, but (- very late) .........ooooeviiiiiiiiiiininnnn,
5) It's summer, but (- hot) .....c.ooeiiiiiiiii

2. Bcmasvme was unu were.

» In summer 1990 I was in Brazil.

1) Lunch......... OK, but the vegetables............ not very good.
2) I can't find my keys. They...... here this morning.

R) 1 | AU cold and dark, and we......... tired.

4) e you in London yesterday? No, I... in Glasgow.

5) When.......... your exam? It......... yesterday.

3. 3akonuume npeonoscenus no odpazyy.

» Tomorrow it will be very hot in Cairo. (Cairo 35 °C)

It hotin..........ooovevennnn. (Rio 30 °C)
....................... warmin ....................... (Paris 23 °C)
....................... coldin........................ (London 3 °C)
....................... verycoldin .................. (Moscow —18 °C)

I'maron to have B Present, Past u Future Simple nmeer cienyromue
(hopMer:

Present Past Future

I have had shall have
(she, he, it) has had will have

we have had shall have
(you, they) have had will have
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Although tied columns are the most commonly used because of lower
construction costs, spirally bound rectangular or circular columns are also used
where increased ductility is needed, such as in earthquake zones. The ability of
the spiral column to sustain the maximum load at excessive deformations pre-
vents the complete collapse of the structure before total redistribution of mo-
ments and stresses is complete.

Failure of columns can occur as a result of material failure by initial yield-
ing of the steel at the tension face or initial crushing of the concrete at the com-
pression face, or by loss of lateral structural stability.

If a column fails due to initial material failure, it is classified as a short
column. As the length of the column increases, the probability that failure will
occur by buckling also increase.

1. Hucemenno omeemome na eonpocwvt kK mexkcmy “Columns”:

1) What is a column?

2) What can failure of one column cause?

3) What types of columns do you know?

4) Where are spirally bound rectangular or circular columns employed?
5) What is slenderness ratio?

2. Haiioume u gplnuwiume u3 meKcma AH2IUICKUE IKGUGATIEHMbL Clle-
OYIOUUX LIPAIICEHUTL:

byHIaMeHT —

THOKOCTH —

MOTIEPEYHOE CEUCHHE —

6GOKOBBIE pa3Mepsl —

poJonpHas Oaka —

JKeJIe300€TOHHast KOJIOHHA € )KECTKOW HeCyIleH apMaTypoit —

TUIACTUYHOCTb -

pacTsiHyTast rpaHb —

CTPYKTYpHasl yCTOIHYHBOCTb —

3. Coomnecume anenuiickue u pyccKue ci06a u cj1060CO4emanus:
columns MIOCTENEHHOE Pa3pyIICHNE

progressive collapse pa3pymarbes IpH IMPOA0IEHOM H3rude
column design KOJIOHHBI

to failure by buckling c)kaTasi rpaHb

spiral reinforcement JUTMHA KOJIOHHBI

the compression face MIPOEKT KOJIOHHBI

the length of the column CIMpalbHas apMarypa
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MonansHblit Crnyvan IlepeBon [Ipumepsr
rI1aroi ynorpebaeHus
1. Heob6xoaumocts 1. HyxHo, ecTh 1. Need 1 do it today?
I HEOOXO U~
MOCTh
need (—,? 2. OTcyTcTBUE 2. He Hano, ner 2. He needn 't hurry.
HE0OX0IUMOCTH HE00X0IUMOCTH
3. Pa3perienue He 3. MoxHO He 3. You needn’t copy the
JienaTh 4yero-imodo text.
4. CmbicioBoii rnaron | 4. Hyxnatbes B 4. He needs a long rest.
4EM-TTH00
YnpaxxHeHus

1. Buibepume nooxoosawiuii éapuanm u3 OAGHHHIX:

1) If you travel to Morania you can / should / must have a visa.

2) You shouldn't / don't have to / couldn't laugh at old people.

3) Passengers must / must not / should not smoke in the toilets.

4) I think you should / must / may eat less and take more exercise.

5) You mustn't | may not / needn't tell me if you don't want to.

6) You may / have to drive on the left in Britain.

7) She has new clothes every week. She can / could / must have plenty of
money.

8) She doesn't answer the phone. She mustn't / can't / shouldn't be in her
office.

9) Bill isn't here. He may has gone / may have gone / may have go home.

2. Bvidepume nooxooauwiuii eapuanm u3 OGHHLIX U COCMAGbLME NPeEO-
J10Jicenue no oopasyy:

» [ know how to swim (can / may). I can swim.

1) It is necessary for you to phone Martin (must / might).

2) It is possible that Ann will be here this evening (can / might).

3) It is not necessary for you to wait (mustn't / needn't).

4) It's not good for people to watch TV all the time. (mustn't / shouldn't).

5) Do you want me to open a window (shall / will)?

K nennunsiM popmam oTHOCSTCS:

Huduuntus: To be or not to be, that is the question.

T'epynamii: The best part of living is loving and giving.

Hpuuactue I: Lose an hour in the morning and you will spend all day
looking for it.

Hpuuactue II: Lost time is never found again.

40

871

‘sonijod woiJ paspul pue ‘A3ojoyoAsd pue duIdIPIW WOIJ ‘UOIIBONPS WO
‘Ansnpur woij ansst A9y 9Inj09)IYdIe pue SULIAUISUD Jo saouraold oy) 03 pauly
-U09 JOU I8 SIIOUIPUQ) PUB SI1OBJ ISAYJ, "SAIOUIPUI) PUB S]] JUNSIXD JO SISeq
9} UO ‘SWLIS) [BIPI UI AJIUNWITIOD WISPOW Y} SULJOP 0} MOJJO Uk JOJ ‘U ‘WI00I
ST Q19U "S)UQIPAISUI [BIUASSY SB SAJIAJP [edor3o[ouyod) [[e Sundadoe A[[eonLd
-un Aq AJ919W 31 91810 QU0 Ued JOYIAN o[dwexd Junsixa Aue woij AJ10 UIopowt
ot 103 2d4joyore ue SALIOP JoUURD JU() "AJUN JIJOYISOE UB PUB [RUONOUN] B [JOq
9JB310 0} SB 0S PAZIUESIO U9 WSIURGIN UL SIII0J MIU ) IABY JIAYMON

‘soey]o paonpoid a19ymAI9A9 sey uoneyrodsuen
umelIp 9sIoy pue s3urp[ing A103s-Inoj 10 pauIsop s)o2ns U0 sIuIp[Ing yons Jo
Uuo1d3I2 Ay} Inq ‘uoneodsues) [BOIIOA AQ PAAIAS ‘SOAIY PIIBIIUIIUOD Ul A1)snpul
JYSI] pue SOO1JO SsauIsnq Jo Surjquidsse a3 panrurad sey roderdsAys oy, 1sed
Y} Jo sonIo 3s9331q Ay} Se 18IS Se Sow) U} ISBI I8 BAIR UB IJAO JOJUSD JBAI3
e Jo uonendod oy asradsip 03 9[qissod aw0o9q J1 pIp ‘19AdMOY ‘UonEIIOdSURI)
pider Jo Juswdo[oAdp o3 Yam AJUO Jnq {SWIOJ PAIOUOY-dW) Ik qINgns Oy} pue
B[[IA AIJUNOD O], "UONEBZI[IAID IOI[1Bd Aue Ul JedIojunods ou pey jey) swioj uodn
SOWI0J AUO ‘A[2SO[d 210U A0 ATI0dWIIU0D 9} SAUIEXD SUO “IOAIMOY ‘I

"SUMO} JOI[JEd WO} Wy}
ysm3unsip pynom jey) usisop jo o[drourid uowwios Aue I0j UIBA UI SOYOILIS dUO
SONIO MAU 9SO} UI Jng "SONIUNWOD WIIPOW Ik AJY) ‘SO JUSIAI Ul PAJONLS
-U09 I9M S9[ASUY SO Jo 03eoIY)) Ul SUIP[ING Y} [[& Jey} ISUSS oY) U] "SIOIUD
[BIOIOWILIOD 1O [BLNSNpUl J8dI3 ojul papuedXxd SUMO) AIUNOD JO SPUBSNOY) pue
‘priom ot noy3noayy dn maI3 sonIo Jo sparpuny AImjuod ise[ ay) SuLm(g
"WAY) 9AR[SUD Jou pue o[doad oy} 9AIS P[NOYS 2JUIIOS puB ANSnp
-ul pue ssauisnq jey) ‘ojdoad 10J ISIXd SONIO Jey) JZI[edl 0) ‘QdUB[Eq Y} SSOIPAI
01 S} $30IYOIe Y} SI I P[ol SIY) U ‘[eJIURYOIW puk SSI[AJI[ o1e jey) Jeddde
sue[d AJUNWWOd U2JO 00} Jey) SISAUAUI [RIOURUL) AQ PI[[ONUOD OS PUB ‘ONE)S
ul paysowud os ‘xa[dwod os awoo9q sey Juruue[d A0 UISPON ‘Sp[ey Auewr
ur spadxe Jo uonnqryuod oy paou suejd Arunwwod A puy ‘S[eod sy} 10f
A1essadou are sp)yate Ajomg ‘spunoidAerd pue ‘syred ‘s3urpymng orqnd moau
pue Jursnoy mau ue[d }SNW SUOSWOS "PIYSIUING 9q 0) I8 SINI[IOR] [BLISNpUl
pue no pre[ 9q 03 a1e syIed ‘uni 0y a1e sPaMS AIAYM ue[d ISNUW JUOIWOS “PI[Ie)
-9p 00} 9q 10U }SNUW “pIUTLI dARY oM ‘, sued 191sew,, ULe)-3Uo] Ing "PoIONIISU0d
o1e Aoy} 210Joq PapIOdp 2q ISl AJUNUIWIOd AQq UM} 9q O} SuLoj Y],

HANLDALIHOYY ANV ALINNNINOD HHL T L3

BWH3Llh OJOHAUILNHUOUOW KU 1900331
¢ ANHIXKOoUNdU

2. K noouepkuymoii zpammamuueckoii KOHCHMPYKUuUu noodepume
coomeemcmayoujuil pyccKuil nepegoo.

1) Having finished the translation she typed it.
a) 3aKaH4MBas;

b) 3aKoHYUB;

C) 3aKOHYEHHBIH.

2) The problem being discussed now is very important.
a) o0cyxmas;

b) obOcynus;

¢) oOcyxmaemasl.

3)_Having been signed by both sides the treaty came into force soon.
a) MOMUCABIIIHIA;

b) moanucaHHbI;

C) MOIHCAB.

4) Oleg’s refusing our help is regrettable.
a) 1o, yto Oner oTKazanucs;

b) to, aTo Oner oTka3bIBaeTCs;

¢) To, uto Onery oTkasai.

5) He apologized to the teacher for not having done his lessons.
a) 3a TO, YTO HE CJelan,

b) 3a To, 4TO HE NENAcT;

) 3a TO, YTO He OyJIeT J1eNnath.

6) She looked after the playing children.
a) urpas;

b) nourpas;

C) UTPAIOIIIMH.

7) We would read the book on this problem all evenings long if it were in-
teresting.

a) OyzieM 4uTaTh;

b) yuTanu Obr;

¢) ObIBaJIO YUTAJIH;

8) Having been defeated, the enemy had to retreat.
a) TepIAIINI TOpaKeHHE;

b) norepreB nopaxeHue;

¢) OyIydu TIopaskeH.
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Tema 10. OGPA3OBAHUE BPEMEH ITIArOJ1A
B CTPAOATEINIbHOM 3AJIOTE

7) The delegation is reported to have arrived.
a) [leneranus coo0IIaeT, 4To yKe MpHObLIa.
b) CoobmraroT, 4To Aemneranus yxe npuobLIa.

Tabmuma 10.1
¢) Coo0mmarot, 4to gesneramus IpuObIBacT.

Bpemena maccusHoro 3arora (Passive Voice Tenses)

to ask — asked — asked (cnpammBathb to take — took — taken (Opathb
(cnp ) (Opa) 8) The teacher was surprised at your having made so many mistakes.

[ pyn P a) YuuTenb yIUBHUIICS, UTO BHI JIeaeTe TaK MHOTO OIIMOOK.
resent Past Future
mna b) Yuurens yauBuics, 4To ObLIO CACITAHO TaK MHOTO OIIHOOK.
am + V3(ed) was + V3(ed) will be + V3(ed) ¢) Y4uTenp yAUBUIICA, YTO BBI CIICNANN TaK MHOTO OIIHOOK.
o |are + V3(ed) were + V3(ed)
.fm is + V3(ed) . 9) They should tell us about it.
5 Mro student is asked. The student was asked. The student will be asked. a) OHM JIOJKHEI GBUTH GBI CKa3aTh HAM 00 STOM.
b= TyneHra cnpawusaiom. | CTyIeHTa cnpocunu. Crynenra cnpocam. b) OHH JIOIKHBI CKa3aTh HAM 06 5TOM
™ | The books are taken. The books were taken. The books will be taken. A ’
Kuuru depym(cs). Kuuru oviiu ¢3amoi. Kuuru sozomym. ¢) Vm, 10715H0 ObITE, CKa3ati 06 STOM.
am being + V3(ed) was being + V3(ed)
are being + V3(ed) were being + V3(ed)
% | is being + V3(ed)
S | The student is being The student was being
£ | asked. asked. -
S | Cryaenra cnpawugaiom. | CTyIeHTa cnpauusanu.
O | The books are being The books were being
taken. taken.
Kuuru 6epym(cs). Kuuru 6panu.
have been + V3(ed) had been + V3(ed) will have been + V3(ed)
has been + V3(ed)
5 The student has been | The student had been | The student
& | asked. asked. will have been asked.
M CryneHra cnpocunu. CryneHr oot cnpowen. | CTyneHTa cnpocsam.
The books have been | The books had been | The books
taken. taken. will have been taken.
Kuwuru g3s1u. Kuuru Oviiu 63amo. Kuuru gozomym.

YnpaxHeHus

1. Boibepume nooxooawyuit éapuanm u3 OGHHBIX:

1) Derek posted / was posted his letter to the university today.

2) My friend Douglas speaks / is spoken seven languages.

3) A new hospital will build / will be built in the town centre.

4) You can't come in here — the room is cleaning / is being cleaned.
5) We have invited | have been invited to John's party tonight.

2. 3axonuume npPeonoNHceHUs, Ynompeoue 21azon ¢ CMpadoamenbHoM
3anoze:
1) They were rebuilding their house. Their house ... .
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Tema 13. HENIMYHbIE ®OPMbI NMATIONA. NPUYACTUE

[Ipugactie — 310 HenmuuHas ¢opMa IJIarojia, MMEIOMIas MPH3HAKH Kak
NPUIIAraTeNIbHOTO, TAK M TJ1aroa.
Tabmmma 13.1
DOpMBI IPUIACTHS

Active Passive

Participle I Building Being built | Beipaxaer neficTeie, onHOBpEMEHHOE C
JieliCTBIEM TI1arolia-cka3syeMoro

Participle II | - Built Beipaxkaer nelicTBHE, OJHOBPEMEHHOE C
JeiicTBHEM  IJIarona-ckadyeMoro  Wix
MIPEeIIECTBYIONIEE eMy

Perfect Having Having been | Belpaxkaer neiicTBue, MpeAlIeCTBYOLIEE

Participle built built JEHCTBHIO IJIaroya-cKa3yeMoro

IIpuuacTtue nepeBoauTCA:

1) rmaromom: She is reading. — Ona uumaem.

2) neenpuuactueM: Going into chemical combination elements entirely
change their properties. — Bcmynas 6 xumuueckue coedunenus (peaxyuu), sie-
MeHmbl NOTHOCMbIO MEHSIOM C80U CE0LICMEA.

3) xoHCTpYKIMEH Tipu + cymecTButensHoe: (While) making his experi-
ment the lab assistant put down all the necessary data. — Ilpu npoeedenuu
onvima 1abopanm 3anucelean 6ce Heobxooumvle oannvle. (uiu Ilpoeods onvim,
aabopanm 3anucvléan 8ce Heobxooumvie oannvie. B mo epemsa kak nabopanm
HPOGOOUTI ONbIM, OH 3ANUCHIBAIL...)

4) When heated the polymer changed its properties completely. IIpu na-
2pesanuu noaumep NOIHOCMbIO USMEHUN ceou ceolicmea. (uiu Kozoa noaumep
Hazpenu, OH NOJHOCMbIO USMEHUI C80U CBOLICMEA.)

5) npuuactuem: The boiling water changes into steam. — Kunawas 6ooa
npeepawaemcs 6 nap. — The water boiling in the vessel changes into steam. —
Booa, kunswan ¢ cocyoe, npespawaemcs ¢ nap. The fibres produced by our
shop are of improved quality. — Bonokua, éblnycKkaemsle HAuium yexom, yayu-
wennozo xawecmea. Most of the laboratories equipped with the latest apparatus
are housed in the main building. — Bonvwuncmeo nabopamopuii, 060pyooean-
HBIX HOGellulell annapamypotl, Hax0OUmcsi 8 2AA6HOM 30aHUU.

6) IPUIATOYHBIM IIpEIUIOKEHUEM: As Seen from the article these engines
are produced in Minsk. — Kak éuono uz cmamvu, smu osuecamen u32omaeiu-
saiomces 6 Muncxke. Unless tested the machine must not be put into operation. —
Ecau mawuna ne ucnvimana (1e npownia UCnblmanuil), €€ Heb3s IKCNIyamu-
posams. Copper is of great value, being a good conductor of electricity. — Meow
npedcmasnsiem 60NbULYIO YEHHOCTb, AGNAACH (MAK KAK OHA ABIAEMC) XOPO-
WUM NPOBOOHUKOM 2NEeKMPUecmad.
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3. The main advantages of IGBT over a Power MOSFET and a BIT are:

a) It has a very low on-state voltage drop due to conductivity modulation
and has superior on-state current density. So smaller chip size is possible and the
cost can be reduced.

b) Low driving power and a simple drive circuit due to the input MOS
gate structure. It can be easily controlled as compared to current controlled de-
vices (thyristor, BJT) in high voltage and high current applications.

¢) Wide SOA. It has superior current conduction capability compared with
the bipolar transistor. It also has excellent forward and reverse blocking capa-
bilities.

4. The main drawbacks are:

a) Switching speed is inferior to that of a Power MOSFET and superior to
that of a BJT. The collector current tailing due to the minority carrier causes the
turnoff speed to be slow.

b) There is a possibility of latchup due to the internal PNPN thyristor
structure.

The IGBT is suitable for scaling up the blocking voltage capability.

5. Ilpouwnraiite 3-if u 4-i ab3arbl TEKCTa U OTBEThTE MUCHMEHHO Ha Clie-
JYIOIIF€ BOIPOCHI:

1) What are the main advantages of IGBT over a Power MOSFET and a
BIT?

2) What are the main disadvantages of IGBT?
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The metal to be used in our experiment is hard. — Memann, komoputi
O0yoem uUCRONBL306AH (HYHCHO, MOMHCHO UCNOJIB308AMB) 8 HAlEM onvime —
meépovlil.

The idea to use this new substance didn’t leave us. — Mvicib 06 ucnons-
308AHUU 21020 HOB020 Beujecmaa (0 MoM, YMOObL UCRONB306AMD ...) He NOKU-
oana Hac.

5) 00CTOSATENBCTBOM IIEJIM; CTOUT B Hadalle MPEeUIOKEHHs Hepes Moaje-
JKaIiM WM B KOHIIE MpeiokeHus. VIHOTa BBOAUTCS cor030M in order to ozs
moeo umodwi. [lepeBouTCs Ha PYCCKHUI SA3BIK HEONpe/IeIeHHoN (HopMoii riarona
C CO030M umobbl, 0151 MO20 YNMoOb! WA CYIIECTBUTEIBHBIM C TIPEIIOTOM OJis:

To reinforce the metal engineers use artificial fibres. — Ymoowt ycunumso
Memann (078 yCunieHuss Memaiia) UHNCeHepbl UCHONb3VIOM UCKYCCHBEHHbLE
B0JI0KHA.

A number of devices were developed in order to detect cosmic rays. —
bvino paspabomano neckonvko npubopog 0nsa ooHapyycenusn (vmoodvl ooHaApy-
HCUMB ....) KOCMUYECKUX TIVYell.

NndunutuBHbIE 000POTHI

1. Complex Object — ci10:kHOE JONOJTHEHHE

1 saw him cross the street. — A euden, kax o nepexooun yauyy.

The scientist consider the sun to emit radio signals. — Yuenvie cuumarom,
YUMo conHye UCNYCcKaem paouoCUeHAIbL.

B atux 060poTax MCIONB3YIOTCS TIIATONbL: see, hear, feel, notice, smell,
find, know, think. Ha pycckuil si3bIK NPUAATOYHOE TPEJIOKEHUE MTEPEBOIUTCS
C ITOMOMUIBIO COIO30B «KaK, 4TO.

[ocne rmaronoB want, wish Tipu nepeBoJe MPUAATOYHOE IPEIIOKECHUE
HA4YMHAETCS C CO03a «4To0b: [ want him to open the door. — A xouy, umobwi
OH OMKPbIN 06€Pb.

2. Complex Subject — cio:kHOe MoATeKALIEE

3TOT 00OPOT COCTOWT W3 IIOMAJIEIKAIIETO, BHIPAKCHHOTO CYNICCTBUTEIH-
HBIM B O0LIEM Iajie)ke MM MECTOMMEHHEM B MMEHUTEIBHOM Majiexe U MHH-
HUTHBA. MeXIy KOMIOHEHTaMH 000pOTa CTOUT CKa3yeMoe, BEIPaKEHHOE:

1) rmarosioMm B hopMe CTpaiaTeIBHOTO 3aJI0ra

is said — roBopsT; is known — U3BeCTHO; is supposed — IpeAMONIaramT; is
believed — monararot; is assumed — mpeanonaratort; is thought — mymator; is
considered — cumTaror; is found — o6HapyXKEHO.

These tubes are said to give considerable economy. — I o6opsim, umo >mu
JIamMnbl 0arOm 3HAYUMETbHYI0 IKOHOMULO.

2) ¢ raaroixaMu B (popMe aKTHBHOTO 3aliora fo seem, to appear, to prove,
to happen niepeBo/i HAYMHACTCS C BBOJHOTO CIIOBA «KaXKETCsI, OKa3bIiBaeTcs»: He
seems to know English. — Kasicemcs, on 3naem anenuiickuil.
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NMPUNOXEHUE 1
UTOroOBbINA TECT
1. Bvibepume npasunvnulii apuanm.

1) Nylon ... in the early 1930s by an American chemist Julian Hill.
a) is invented; b) was invented; c¢) were invented.

2) This work ... by the end of the month.
a) will be completed; b) will have been completed; c) will complete.

3) Our research group ... a lot of data before the experiment began.
a) has obtained; b) had obtained; c) have obtained; d) had been obtained

4) I can’t believe my eyes! My book ... already!
a) is published; b) was published; c) has been published.

5) At the institute the students . ... many different subjects.
a) doesn’t taught; b) are taught; c) has taught; d) is taught.

6) A new plan ... now.
a) was being discussed; b) is being discussed; c) has been discussed;
d) discussed.

7) The work of this student ... attention to.

a) was paid; b) is paying; c) has paid; d) are paid.

8) I can’t go out because I ... my work yet.

a) didn’t finish; b) don’t finish; c¢) haven’t finished; d) hasn’t finished.
9)I ... anew dress last week, but I haven’t worn it yet.

a) have bought; b)had bought; c) bought; d) has bought.

10) My parents ... to the USA many times.

a) were; b) have been; c) has been; d) have being.

11) My sister .... you the answer yesterday.
a) tell; b)told; c)hastold; d)tells.

12) ... you play football? Yes, I am good at football.
a)can; b)may; c)must.

13) You ... take this book if you like it.

a) must; b) may; c) have.

14) ... I speak to the secretary? - I'm afraid not. She is out.
a) may; b)must; c)can.
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promising field of knowledge. 9) We know of Yoffe's having contributed much
to the research of transistors.

3. O6paszyiime zepynouit om 21az0106 8 CKOOKax.

1) He’s good at repairing. (repair) 2) ....... fruit is good for you. (eat)
R) I a car costs money. (run) 4) [ hate ....... the washing-up. (do) 5) He en-
JOYS eennnn orders. (give) 6) ....... holes is hard work. (dig) 7) Do you mind
....... places? (change) 8) ....... beds is boring. (make) 9) What do you know
about ....... maps? (make) 10) You should avoid ....... rules. (make)

4. Packpoiime ckooKu, ynompeoue coomeencmeayiouyio popmy zepynous.

1) I’'m sorry for having disturbed you. (have disturb) 2) I didn’t take it. I
deny ....... it. (have take) 3) I’'m annoyed about ....... all that money. (have
lose) 4) 1 appreciate ....... me. (you have help) 5) I enjoy ....... with you. (have
work) 6) That explains his ( fire) from his job. 7) I don’t mind ....... above me.
(his have promote) 8) I resent ....... (have dismissed)

Tema 15. CPABHEHUE HEJIMYHbIX ®OPM MArOJA

®DopMbl TepyHIMs COBHNAAIOT ¢ (JOpMaMHu HpUYACTHs, HO TepyHIUN UMe-
eT Psil OTJINYUTENBHBIX IPU3HAKOB!

1) Haymume nepen GopMoli ¢ OKOHYaHHEM -ing Kakoro-nubo npesiora (of,
after, before, by, for, from, in, on, without). There are two ways of measuring
engine power. — Cyujecmeyem 08a cnocoda usmepenusi MOWHOCMuY 08Uames.

2) Hanmm4ue nepex ing-GpopMoi NpUTsHKaTeIbHOT0 MeCcToNMeHus (my, her,
etc). The professor approved of my solving problem. — IIpogheccop 00obpun moe
peutenue 3a0ayu.

3) HaMMYKe CYIIECTBUTENBHBIX B IMPHUTSHKATEIIFHOM WIIN OOIIEeM MaieKax.
We know of Newton’s having developed the principles of mechanics. — Ham u3-
eecmuo, umo Holomou paspaboman ocHo8Hble NPUHYUNBI MEXAHUKU.

lepynaunit 1 mpudacTre MOTYT BBHITONHATH (DYHKITUIO OTpeneneHus. Pas-
JUYaTh UX B 9TOM (PyHKIMHM MOXHO TOJIBKO HAa OCHOBE CMBICJIOBOTO COJEpIKa-
HUSI, YUUTBIBAsA, YTO MPUYACTHE BBIpaKaeT AEHCTBHE OIPENEeNsIeMOro CyIIecT-
BUTEIBHOTO, HAIIPUMED: a Writing man — NUINYIIAN YeTI0OBEK, TOTAa KaK repyH-
QM YKa3pIBaeT Ha Ha3HAUCHHUE MPEAMETa M HA PYCCKUil S3bIK MepeaeTcs Cyliie-
CTBHUTEIIFHBIM, HANpUMeEp: a writing table — MACBMEHHBIA CTOJN, T.€. CTOJ LIS
NHChMa.

CpaBHeHue: a smoking man — Kypsiiiaid 9eoBeK (IPUIaCcCTHE)

a smoking room — KOMHata JuIs KypeHus (TepyHIHi).

OTrnaroipHOE CyIIECTBUTENHLHOE TOXKE MMeEET OKOH4YaHue -ing (verbal
noun). [Tpu3HAKOM TaKOro CYMIECTBUTEIBLHOTO SIBISCTCS HAJIWYHE IMepex ing-
(dhopMoii apTHKIIA U TIpesiora of mepes UIyLIUM 3a Hell cylecTBUTeNbHbIM. OT-
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2) Later known as the Fleming valve, it could be used as a rectifier of al-
ternating current and as a radio wave detector. This greatly improved the crystal
set which rectified the radio signal using an early solid-state diode based on a
crystal and a so-called cat's whisker. Unlike modern semiconductors, such a di-
ode required painstaking adjustment of the contact to the crystal in order for it to
rectify. The diode tube was a reliable alternative for rectifying radio signals.
Higher power diode tubes or power rectifiers found their way into power supply
applications until they were eventually replaced by silicon rectifiers in the
1960s.

3) A rectifier diode is an electrical device that converts alternating current
(AC), which periodically reverses direction, to direct current (DC), which flows
in only one direction. The process is known as rectification. Physically, rectifiers
take a number of forms, including vacuum tube diodes, mercury arc valves,
solid-state diodes, silicon-controlled rectifiers and other silicon-based semicon-
ductor switches.

4) Rectifiers have many uses, but are often found serving as components
of DC power supplies and high-voltage direct current power transmission sys-
tems. Rectification may serve in roles other than to generate direct current for
use as a source of power. As noted, detectors of radio signals serve as rectifiers.
In gas heating systems flame rectification is used to detect presence of flame.

5. Ilpouwnraiite 3-if u 4-i ab3ampl TEKCTa M OTBETHTE MHCHMEHHO Ha Clie-
JYIOIIFE€ BOIPOCHI:

1) What is a rectifier diode?

2) What forms of rectifiers do you know?

3) What is the application of rectifiers?

BAPHUAHT 4

1. [lepenuuinTe ¥ MUCHMEHHO IIEPEBEIUTE HA PYCCKHUN S3bIK CIIEYIOIINE
npemokerns. [ToMHuTe, 9TO0 OOBEKTHBIN M CyOBEKTHBIN HHPUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT IPHATOYHBIM TPETIOKEHUSIM (CM. 00pa3er BEIIOIHEHUS 1).

1) The crew is reported to have carried out a great deal of scientific ex-
periments.

2) Different types of industrial analyzers are known to be used for me-
chanical, electronic or chemical processes.

3) The type of analyzer to be used depends on the type of application and
the object that you want to analyze.

2. [lepenummTre ¥ MUCHbMEHHO MEPEBEAUTE HA PYCCKHUM S3BIK CIEAYIOIINE
npepioxkeHus. OOpatuTe BHUMaHKUE Ha TEPEBOJ 3aBHUCUMOIO U HE3aBHCHUMOIO
(caMOCTOATENFHOT0) IPUYACTHBIX 000POTOB (CM. 00pa3er] BHITIOIHEHHS 2).
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surface, with the last three providing 17,000 photographs. 9) Objects reflect only
a certain part of the light, the remainder being absorbed. 10) Almost three quar-
ters of the earth is covered with water, the most extensive areas of water being
the great oceans.

Tema 14. HENUYHbIE ®OPMbI IMAIONA. FTEPYHOUA

TI'epynouit — 3to HenuuHas Gopma riiaroia, UMEIONIAs MPU3HAKK KaK Cy-
IIECTBUTENBHOrO, TaK W TJaroja M BbIpaXarmollas JOEWCTBHE KaK IpPOIECC.
I'epynanit o6pa3yercs myTeM nprOaBIEeHHS OKOHYAHUS -ing K OCHOBE TJIaroia u
BBIpa)KaeT OTBIEUCHHOE MOHATHE O AEHCTBUU, HE yKa3blBas Ha YUCIO, JIULO U
HakJIoHeHHe. CaMOCTOATENIFHO BHE KOHTEKCTa Ha PYCCKUH SA3bIK HE TEPEBOAUT-
Csl, TaK KaK B PyCCKOM SI3bIKE aHAIOTHYHBIX (opM HeT.

Tabnuma 14.1
Dopmbl repyHAMS

Dopmbl Active Passive
Simple | discovering being discovered
(Infinitive + ing) (being + Participle II)
Perfect | having discovered having been discovered
(having + Participle II) (having been + Participle II)

I'epynauit nepeBoguTcs:

1) cymectButensHbM: Using virtual environments has considerably
widened the range of training possibilities. — Hcnonb306anue supmyaibHou pe-
ANLHOCMU CYUeCMBEHHO PACUUPUTIO 803MONCHOCMU 00yyeHus. (QYHKIUS MO~
JIEKAIIETo)

2) wauautHBOM: [ like skating. — A mobn0 Kamamvcsa HA KOHbKAX.
(pynkumst nomosnenusi) Measuring temperatures is necessary in many experi-
ments. — Hamepamov memnepamypy Heo6x00umo npu mHozux onvimax. (QyHKITAS
nomexarero) One more fact is worth mentioning. — Cmoum ynomanyms ewé
ooun ¢paxm. I can’t help being surprised at their success. — He mozy ne youenamo-
ca ux ycnexy. (pyHKIMs — MMEHHas! 4acTh COCTaBHOI'O MMEHHOT'O CKa3yeMoro)

3) meenpudactueM: After skating for two hours we went home. —
IToxkamaswiuce Ha KOHbKAX 06a 4aca, Ml HOULIU OOMOIL.

4) nuuHOU (OpPMOI TIaroyia B COCTaBe MPHUIATOYHOTO MpeioKeHus: We
were surprised at Peter having got an excellent mark in physics. — Mot 6vi1u
yousnenvl, umo [lemp ROAYUUT OMAUUHYIO OYEHK)Y NO Qu3uKe.

I'epynananbHbie 000pOTHI

Coueranne TepyHAUs C MPEIIISCTBYIOIIUM €My INpPUTSDKATEIbHBIM Me-
CTOMMEHHEM MU CYIIECTBUTEIBHBIM B MPUTSDKATEIBHOM HIIM OOIIEM IMajexe
Ha3bIBaeTCs CIOXKHBIM TepyHAMAIbHBIM 000poTOM. Takoil 000poT 0OBIYHO
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3) You should also keep in mind that you can purchase accessories and
add-ons for virtually every type of analyzer, which can help improve usability
and accuracy.

4) The analyzers must be compatible with the apparatus used to study the
behavior of the material and some analyzers may also require being properly
calibrated before they are put to use. If your analyzer isn't calibrated or pro-
grammed properly then you won't get the accuracy you are looking for. They
also need to be maintained properly so that they are resistant to wear, chemicals
and other spurious signals.

5) Because analyzers are basically used in all walks of life the topic can
often get a little confusing. There are literally dozens of analyzers on the market
and you should make sure that you find the specific type of analyzer you are
looking for. If you end up with the wrong type of analyzer it won't be able to
perform its functions properly.

5. Ilpouwnraiite 4-if U 5-i ab3ampl TEKCTa M OTBETHTE MUCHMEHHO Ha Clie-
JYIOIIIE BOTIPOCHI:

1) What properties must the analyzers possess?

2) Why is it important to find the right analyzer?

BAPHUAHT 5

1. [epermummTe ¥ MACBMEHHO IIEPEBEANTE HA PYCCKHUN SI3BIK CICOYOIIHE
npeyiokenus. [lomHuTe, 4T0 OOBEKTHBIM M CyOBEKTHBIN MHOHUHUTHBHBIE 000pO-
TBI COOTBETCTBYIOT IIPUAATOYHBIM IPEUIOKEHISIM (CM. 00pa3el] BEITOJTHEHH 1).

1) The Insulated Gate Bipolar Transistor (IGBT) is considered to be used
as a device with MOS input characteristics and bipolar output characteristic.

2) All the changes of temperature and changes of state to be discussed are
shown by a graph in Fig. 2.

3) Conduction is known to be a process by which heat is transmitted
through a substance by molecular activity.

2. [lepenummnTe U MUCHMEHHO TIEPEBEAUTE HA PYCCKUN S3BIK CIEAYIOIINE
npeioxkeHus. OOpaTuTe BHUMAaHKE HAa TEPEBOJ 3aBHCUMOTO U HE3aBHCHUMOTO
(caMOCTOATENFHOT0) MPUYACTHBIX 000POTOB (CM. 00pa3el] BEITIOIHEHHS 2).

1) When collected the data were fed into the computer.

2) The stream of electrons moving along the conductor is called electric
current.

3) He is a great scientist, his experiments and pedagogical activities being
closely linked.

3. [lepenummTe ¥ MUCHMEHHO IEPEBEIUTE HA PYCCKUH S3BIK CIEAYIOIINC
CIIOXKHBIE npeytokeHns, OOpaTuTe BHUMaHUE Ha TO, KaK NEPEBOJISITCS yCIOBHbIE
npeaoxeHus (CM. 00pa3er] BHITOTHEHMS 3).
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JIaTh HAa PELCH3HUIO MepeeIaHHYI0 WM BHOBb BBINOIHEHHYIO padoty. Cienyer
MPUWIOKUTHh paboTy, UCTIIPABICHHYIO pelleH3eHTOM. KOHTpOIbHBIE paboTHI Clie-
JIyeT OTIPaBIATh M0 aapecy: 681013, yn. Jlennna, 27, KHAT'TY, nexanatr UD®.

KOHCYJbTAIIUN

Crnenyet cooOmiath 000 BcexX 3aTpyIHEHUSIX, BO3HUKIIUX MPU CAMOCTOSI-
TEJIFHOM U3yYCHUU aHTIUICKOTO SI3bIKA M MPH BBHIMOTHCHUN KOHTPOJBHBIX pa-
00T, a UMCHHO:

a) KaKWe IPEUIOKEHISI B TEKCTE BBI3BIBAIOT 3aTPYIHEHUS IIPH TIEPEBOJIE;

0) Kako¥W paszen rpaMMaTUKU He MOHATEH, KaKhe MpaBuia, MOSCHEHUS,
(hopMyITMPOBKH HE SICHBI;

B) KaKkue yNPaXHCHUS W YTO UMEHHO B HHX IPEACTABISACTCS 3aTPYIHU-
TCIIBHBIM.

KoncynmpTanmu 11t CTYJCHTOB-320YHHKOB MPOBOJATCS 110 PACITUCAHUIO.
OOpamathcs K MpernoaaBaTenio JUYHO Mo aapecy: yi. Komcomonbckas, 50, ka-
dbenpa «O6mmi 1 mpodecCHOHATBHBINA aHTITHHCKHH S3BIKY», aya. 312/4.

HOAT'OTOBKA K 3AYETAM U DK3AMEHY

B mpouecce noAroToBKY K 3a4€TaM U 9K3aMEHY PEKOMEHIYETCs:

a) MMOBTOPHUTH NPOHWICHHBIN TpaMMaTHIECKUI MaTepHa;

6) mpocMOTpeTh MaTepHal PELEeH3UPOBAHHBIX KOHTPOJIBHBIX PadoT;

B) CHieNaTh BBIOOPOYHO OTJIECNBHBIC YIPAXHEHUS M3 MAaTEPUAIOB JPYTHX
BapHUaHTOB JUI CAMONPOBEPKH U CAMOKOHTPOJIS;

T') HOBTOPUTH MaTe€PUal YCTHBIX YIPAXKHEHUH.

TPEBOBAHMUA K 3AYETY U OK3AMEHY

K ycTHOMY 3a4eTy 1o aHITIMHCKOMY SI3BIKY JIOMYCKAlOTCSI CTYJCHTHI, BbI-
MOJIHUBIINE BCE YCTHBIC M NMHMCHMEHHBIE PaOOTHI, MOJYYMBIIUE 3a4eT 110 KOH-
TPOJIBHBIM paboOTaM M CHaBIINE HOPMBI 110 YTCHHIO W TEPEBONY MHOCTPAHHOMN
TEXHUIECKOH JINTEpaTyphl, yCTAHOBJIECHHBIE TS JaHHOTO Kypca.

JLis mostyueHus 3a4eTa CTyICHT JOJDKEH:

1) yMeTh NMpaBUIBHO YMTATh M MOHMMATh O3 cloBapsi yueOHbBIE TEKCTHI,
U3y4YeHHbIE B TE€UEHHE JaHHOTO NepHroJia 0OyUYEHUs], a TAK)KE TEKCThI BBIITOIHEH-
HBIX KOHTPOJIBHBIX PadoT;

2) yMeTh IIEPEBECTH CO CIIOBapeM TeKCT 00beMoM 1500 meuaTHBIX 3HAKOB
3a 1 1 20 MUH IHCHMEHHO;

3) mpouunTathk TeKcT 00beMoM 1800 mevaTHBIX 3HaKOB 3a 10 MUH u Tepe-
JIaTh cofiepikaHue MPOYUTAHHOTO HA PYCCKOM SI3BIKE.

K sKk3ameHy 1Mo aHTIIMICKOMY SI3BIKY JIOITYCKAIOTCS CTYACHTHI, CIABIIHE 3a-
YEeTHI I10 CAMOCTOSATENHHON paboTe 3a Bce NMPE/IIECTBYIONIHE IK3aMEHY CEMECTPBI.
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SEMICONDUCTORS

1) Semiconductors are electronic devices that, under specific conditions
of temperature and voltage, operate as insulators or conductors. They are also
called solid-state devices since they do not use vacuum tubes to conduct electric-
ity. These items use electronic conduction in the solid state as opposed to the
gaseous state or thermionic emission in a high vacuum. Semiconductor units are
made as single devices or as integrated circuits (ICs), which consist of a number
devices manufactured onto a single semiconductor substrate.

2) Semiconductor materials are the foundation of modern electronics, in-
cluding radio, computers, telephones, and many other devices. Such devices in-
clude transistors, solar cells, many kinds of diodes including the light-emitting
diode, the silicon controlled rectifier, microprocessors and digital and analog in-
tegrated circuits.

3) Common semiconducting materials are crystalline solids, but amor-
phous and liquid semiconductors are also known. These include hydrogenated
amorphous silicon and mixtures of arsenic, selenium and tellurium in a variety
of proportions.

4) These devices are known to be made of PN layers (anode, cathode) that
allow them to conduct electricity. They operate on the principle of electrons and
holes. Electrons tend to move towards the hole layer and this makes them con-
ductive. Semiconductors are very useful in electronics because their conductiv-
ity can be altered when small amounts of impurities (dopants) are added. This is
called doping. When you heavily dope a semiconductor you can actually in-
crease its conductivity by a factor greater than a billion. In modern integrated
circuits heavily-doped polycrystalline silicon is sometimes used as a replace-
ment for metals.

5) Semiconductors are widely used in modern electronics and are used in
one form or another in white goods, electronic instruments, automobiles, space
applications, industrial circuits, audio equipment, etc.

5. IIpouwnraiite 4-i U 5-it ab3a1pl TEKCTa U OTBETHTEC MUCHMEHHO Ha Clie-
QYOI BOTIPOCHI:

1) What are semiconductors made of?

2) What is doping?

3) What material is used instead of metals in modern integrated circuits?

4) Where are semiconductors employed?
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3) If we worked/would work for ADC, we’ll get/we’d get a better salary.

4) When inflation will go/goes up, there would be/is usually pressure on
salaries.

5) If we don 't hurry/won’t hurry, we would be/we’ll be late.

6) If you change/are changing your mind, give me/you will give me a ring.

7) Unless you click/would click on that icon, it didn 't/it won 't print out.

8) If you ordered/order on the Net, we always will send/send an email
confirmation.

9) If I lend/will lend you this book, when do you return/will you return it?

10) If you heard/hear anything in the next few days, let me/letting me
know.

11) If you phoned/had phoned me yesterday, 1 had told/would have told you.

12) If you took/would have taken more exercise, you might feel/had felt
better.

13) If Tim would have listened/had listened more carefully, he wouldn'’t
have made/didn’t make that mistake.

14) If we’d found/we found suitable premises, we’d have moved/we had
moved earlier.

15) If people kept/had kept their offices more tidy, it might pre-
sent/presented a better image to our visitors.

16) If 1'd known/I would know about their financial problems, I wouldn’t
do/wouldn’t have done business with them.

17) If our side had been/was better prepared, we succeeded/could have
succeeded in the negotiations .

18) I wouldn’t/won’t worry if I am/were you.

2. Boibepume nooxooauwquil 6apuanm u3 npedioHceHHbIX:

1) I wish I hadn’t drunk/didn’t drink so many whiskies last night.

2) There’s so little space in here. [ wish I have/had a bigger office.

3) I don’t feel well. I wish I could stay/will stay in bed this morning.

4) I hope you enjoyed/enjoy yourselves at the theatre tonight.

5) I’'ve been waiting thirty minutes for the bus. I wish I fook/had taken a taxi.

6) I must get in touch with Sue. If only I know/knew her number!

7) I'm not a good typist. I wish I could type/would type better.

8) I wish Jim didn ’t interrupt/doesn’t interrupt so often in meetings.

9) I have to finish this report by tomorrow. If only I would have/had more
time.

10) Enjoy your holiday. I hope you have/could have a good time.

11) That presentation was a disaster! I wish I could do/would do it all
again!

12) 'm disappointed with this camera. I wish I didn’t buy/hadn’t bought
it.
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applied to one pair of the transistor's terminals changes the current flowing
through another pair of terminals. Because the controlled (output) power can be
much more than the controlling (input) power, a transistor can amplify a signal.
Today, some transistors are packaged individually, but many more are found
embedded in integrated circuits.

2) In 1948, John Brattain and Walter Bardeen built the first working tran-
sistor, the germanium point-contact transistor. Shockley then designed bipolar
junction (sandwich) transistor (BJT), which was manufactured for several years
afterwards. But in 1960 Bell Labs’ scientist John Atalla developed the new de-
sign based on William Shockley’s original field-effect theories. Today, most
transistors are field effect transistors (FETSs).

3) There are two types of transistors, which have slight differences in how
they are used in a circuit. A bipolar transistor has terminals labeled base, collec-
tor, and emitter. A small current at the base terminal (that is, flowing from the
base to the emitter) can control or switch a much larger current between the col-
lector and emitter terminals.

4) For a field-effect transistor, the terminals are labeled gate, source, and
drain, and a voltage at the gate can control a current between source and drain.
A logic gate consists of up to about twenty transistors whereas an advanced mi-
croprocessor, as of 2011, can use as many as 3 billion transistors.

5) The transistor is the fundamental building block of modern electronic
devices, and is ubiquitous in modern electronic systems. Following its release in
the early 1950s the transistor revolutionized the field of electronics, and paved
the way for smaller and cheaper radios, calculators, and computers, among other
things. Many consider it to be one of the greatest inventions of the 20th century.

5. IIpouwnraiitTe 4-i U 5-if ab3a1pl TEKCTa U OTBETHTEC MUCHMEHHO Ha Clie-
JYIOIIFE€ BOIPOCHI:

1) What terminals has a field-effect transistor?

2) How many transistors can an advanced microprocessor of 2011 use?

3) What is a transistor?

4) Where are transistors applied?

BAPHUAHT 3

1. IlepenumunTe ¥ MUCHMEHHO TEPEBEIUTE HA PYCCKUH SI3BIK CIICAYIOLIUE
npeuiokenus. [lomuuTe, YT0 OOBEKTHBIH M CyOBEKTHBIN MHOUHUTHBHBIE 000pO-
TBI COOTBETCTBYIOT IPUAATOUHBIM IIPEUIOKEHHUAM (CM. 00paser] BBIOJIHEHN 1).

1) Flame rectification is known to be used to detect presence of flame in
gas heating systems.

2) For the experiment we need several electrical devices to be connected
in series.
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CAMBRIDGE UNIVERSITY

1) Cambridge is situated at a distance of 70 miles from London. It is one
of the most beautiful towns in England. The dominating factor in Cambridge is
its well-known University, a centre of education and learning. Many great men
studied at Cambridge, among them Newton, Byron, and Darwin and others.
Cambridge University started during the 13" century and has grown until today.
Now there are more than thirty colleges.

2) Although all colleges belong to the same university, each has its own
character and style. The oldest college is Peterhouse, which was founded in
1284. The most famous is probably King’s College because of its magnificent
chapel, the largest and the most beautiful building in Cambridge and the most
perfect example left of English fifteenth-century architecture. Its choir of boys
and undergraduates is also very well-known.

3) Cambridge is a very pleasant city to live and study in. Since there are
so many colleges, a large number of the city’s inhabitants are young students.

4) Sport plays a large part in university life. As Cambridge is on the river
Cam, rowing seems to be the most popular sport. There are boat houses all along
the river bank and early in the morning you’ll see many students rowing what-
ever the weather. The best of them are preparing for the famous annual boat race
against their rivals from Oxford. This race attracts much attention thousands of
people line the banks of the Thames in London to cheer both teams on, and the
race is broadcast on television in many different parts of the world.

5) Academically Cambridge ranks as one of the top universities in the
world: first in the world in both the 2010 and 2011 OS World University
Rankings, sixth in the world in the 2011 Times Higher Education World
University Rankings, and fifth in the world (and first in Europe) in the 2011
Academic Ranking of World Universities.

7. lpounraiite 4-i u 5-ii ab3ampl TEKCTa U MACbMEHHO OTBETHTE Ha BO-
TPOCHI:

1) What is the most popular sport at Cambridge University? Prove it.

2) What place has Cambridge among the top universities in the world?

BAPHUAHT 2

1. Iepenumure crnexyromme npemioxenus. Onpenenure Mo rpaMMaTh-
YECKHM TPH3HAKAM, KAKOW YaCThIO PEUH SIBJISIOTCS CIIOBA, O(pOPMIICHHbBIC OKOHYA-
HHEM -8, ¥ KaKyi0 (DYHKIMFO 3TO OKOHYAHHE BBITIOJIHSCT, T.€. CITYKHT JIH OHO:

a) IoKasaTeleM 3-ro JIMia eJUHCTBCHHOrO 4Yucia Ijaroja B Present In-
definite;

6) MpU3HAKOM MHOKECTBEHHOT'O YHCJIa UMEHH CYIIECTBUTEIBHOTO:
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I LHVUdVd

3) All the problems to be discussed at the conference are of great impor-
tance for our company.

2. [lepenumnre ¥ MUCBMEHHO TIEPEBENTE HA PYCCKUH S3BIK CICTYIONINE
npeanoxxennsi. OO6patute BHUMaHUE HA MEPEBOJ 3aBHCUMOTO W HE3aBUCHMOTO
(caMOCTOATENFHOT0) MPUYACTHBIX 000POTOB (CM. 00pa3el] BEITIOIHEHHS 2).

1) The house being built now will be a drama theatre.

2) The new material finding its way in construction now is called chemi-
cally resistant concrete.

3) The population increasing, housing construction should be paid much
attention to.

3. [lepenuimre ¥ NHCHMEHHO NIEPEBEANTE HA PYCCKHUH S3bIK CIIEYIOIINE
ClIOXHBIE TIpeuioxkenus. OOpaTuTe BHUMaHHE Ha TO, KaK MEPeBOASATCS yCIOB-
HBIC ITpeIIOXKeHHS (CM. 00pa3el] BHITOTHEHUS 3).

1) If new management techniques are not considered and adopted, there
will be a loss in competitive advantage.

2) If they had taken into consideration the properties of these materials,
they should have changed the draft.

3) It would be impossible to make cement without limestone and clay.

4. IIpounTaiite U ycTHO mepeseaute ¢ 1-ro mo 6-i a63arp! Tekcra. Ilepe-
MUTIATE ¥ ITUCEMEHHO TiepeBenuTe 1, 2, 3 u 4-ii ab3aribl.

[TosicHeHus K TeKCTy

reinforcement plate — Haknaka A ycuineHus (1Ba)

tensile strain — gedopMarys pacTsHKEHHS

concrete reinforcement wire — IpoBOJIOKA JUIS BSI3KU apMaTypbl OETOHA; apMaryp-
Has TIPOBOJIOKA

deformed bar — apmMaTypHBI CTepkeHb MEPHOIUIECKOTO MPodUIst; GacoHHBIH ap-
MaTypHBINA CTEPKEHB

welded wire fabric — cBapHas npoBoyiouHast ceTka (1711 apMUPOBaHUs OETOHA)
shells — 1) ocToB 3manus; kapkac 2) 06004Ka 3) cioii, 00IMBKa

Building code — ctpouTtensusle HopMbI U npasuiia (CIIA)

ACI — AMepUKaHCKUI MHCTUTYT OETOHA

REINFORCED CONCRETE

1) Reinforced concrete is concrete in which reinforcement bars ('re-
bars"), reinforcement grids, plates or fibers have been incorporated to strengthen
the concrete in tension. We know reinforced concrete to be a combination of two
of the strongest structural materials, concrete and steel.

2) The reinforcing of concrete is known to be first introduced in France in
1861. The term Ferro Concrete refers only to concrete that is reinforced with
iron or steel. Other materials used to reinforce concrete can be organic and inor-
ganic fibres as well as composites in different forms.
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2. He lectures on philosophy. _ OH yuTaeT JEKIHH Mo (GuIocopum.

Lectures — 3-e nHIi0 €AUHCTBEHHOr0 4Kcia OT riaroia to lecture B Pre-
sent Indefinite.

3. My brother’s son is a student. ; ChIH Moero OpaTa — CTyIeHT

B cnose brother's 'S — OKOHYaHUE MPUTSHKATETFHOTO Najieka UMEHU
CYIIECTBUTEIHHOTO B €IMHCTBEHHOM YHCJIE.

My brothers’ sons are students. ; CBIHOBBSI MOUX OpaTheB — CTYICHTEHI

CrnoBo brothers’ — popma mpuTsHKaTeTHHOTO MAEKa UMEHH  CYIIECTBHU-
TENBHOTO a brother Bo MHOXECTBEHHOM YHCIIE.

O6pa3sey ebinonHeHus 2 (x yup. 2)

OcoOeHHOCTH TepeBoJa Ha PYCCKUH A3bIK aHINIMHCKUX UMEH CYIIEeCTBHU-
TEJIBHBIX, YHOTPEOSIONUXCs B (PYHKIMH OIPEeNeH s, CTOAIIEro Mepes] onpe-
JIeJIIEMBIM CJIOBOM.

1. The scientist works at some OTOT y4eHsIil paboTaeT Hal HEKOTOPBIMH

problems of low temperature npobaeMamMu GU3UKU HUSKUX meMnepa-

physics. myp.

2. Many Oxbridge students come | 2. Muorue ctynentsl Oxcdopaa n Kem-

from public schools. OpuKa — BBIITYCKHUKH FOCYJapCTBEH-
HBIX IIKOJ.

O6pasey ebinosHeHus1 3 (x ymp. 5)

Lomonosov founded the first Rus- | JIoMOHOCOB ocrogan IepBEINA pyCcCKHit
sian University in Moscow. yHHEBepcHTET B MOCKBe.

Founded — Past Indefinite Active ot cranmaptHoro riaroiua to found.
BAPUAHT 1

1. IepenummTe cnegyromue npeaaoxeHus. OnpenenauTe Mo rpaMMaTH-
YECKHM MPU3HAKaM, KaKOW 4acThIO PeyH SIBJISIOTCS CI0Ba, 0()OPMIICHHBIE OKOH-
YaHWEM -§, H KaKyl0 (DYHKIIHIO 3TO OKOHYAHHE BBITOJHSET, T.€. CIy’KHUT JIH OHO:

a) rokasaTeseM 3-To JIMIA eIMHCTBEHHOro yucna riarosa B Present In-
definite;

0) MpHU3HAKOM MHOKECTBEHHOT'O YHCJIa UMEHH CYIIECTBUTEIBHOTO,

B) MOKa3aTeJeM IPHUTSHKATEIbHOIO MajeXa MMEHH CYIIECTBUTEIHLHOTO
(cM. oOpa3sert BHITIOTHEHHS 1).

IlepeBenuTe NpeAIOKEHHS HA PYCCKUM A3BIK.

1) They work on the problem of the plane’s engines.
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Hcnonp3yiiTe 00pasiisl BHITOJHESHUS YITPAKHCHHH.

O6pa3sey ebinonyHeHus 1 (x yop. 1)

1. A more recent invention — the tran- | I3BecTHO, uTO OoOJ€e COBpEMEHHOE

sistor - is known to have replaced the | u300pereHue —  TpaH3HCTOp  —
vacuum tube in many situations. 3aMEHMJIO DJIEKTPOHHBIE JIAMITBL.

2. We know all data to be translated Ham wu3BecTHO, YTO BCe JIaHHBIC
into binary code before being stored in | Hy>)kHO TIepeBeCTH B JBOMYHBIH KOI
main storage. nepe] COXpaHeHWeM HX B oOIepa-

THBHOM 3allIOMHHAIOIICM %OHﬁOMOHWO.

3. The high-speed devices to be used BEICOKOCKOPOCTHBIC YCTPOWMCTBA, HC-
as a secondary storage are both input TOJIb3yeMbIe KaK BCIIOMOTATEIBHOE 3a-

and output devices. TTOMHHAIOMIECE YCTPOWCTBO, SBILFOTCS
KaKk yCTpOWCTBAMHM BBOJA, TaK U
BBIBOJIA.

O6pas3sey ebinosHeHus1 2 (k yup. 2)

1. Early computers using vacuum tubes | [lepBbie KOMIBIOTEPBI, HCIOJIB3Y-

could perform computations in milli- | roIIue 3JEKTPOHHBIE JIAMITHI, MOTJIH

seconds. BBINIOJIHATD BBIYMCIICHUS B TEUEHHE
MHJUTHCEKYH/I.

2. Having received the information the | [Tomy4ymns nHpOpMAIHIO, KOMITEIOTED

computer could process the date ob- cMor 00paboTaTh NONyYECHHbIE AaH-

tained. HEIE.

3. The CPU controls the operation of | LleHTpanbHBIil poLieccop KOHTPO-
the entire system, commands being is- | 1upyer paboTy Bceil CHCTEMBI, TIPH-
sued to other parts of the system. 9eM KOMaHJbl TIOCTYTAIOT K APYTUM
YacTsIM CUCTEMBI.

O6pas3ey ebinosHeHus 3 (x yup. 3)

1. Time will be saved if one uses a Ecimu OyayT ucrosib30BaTh KOMITBIO-
computer. Tep, CAKOHOMSIT BPEMSL.

2. If the binary system had not existed | Eciu Obl He cyniecTBOBaIO JIBOUYHOM
computer designers would have had to | cucTembl, TO KOHCTPYKTOpaM BBIYHUC-

invent it. JMTENBHBIX MAIIMH MPUILIOCE OBI ee
M300pECTH.
3. It would be impossible to imagine Bruto GBI HEBO3MOKHO MIPEJCTABUTH
our modern life without computers. Hallly COBPEMEHHYIO )XU3Hb 0€3 KOM-
MBIOTEPOB.
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exhibition — MOBEIIICHHAS CTUIICHIUS, UIMCHHAS CTHIICHIMS
Times Higher Education World University Rankings — MexxayHapoTHbIH peHTHHT
YHHBEPCHTETOB, MyOJIUKYeMbIld B OpuTaHckoM xypHane Times Higher Education

OXFORD UNIVERSITY

1) Oxford is one of the oldest universities in Europe. It is the second larg-
est in Britain, after London. The town of Oxford is first mentioned in the Anglo-
Saxon Chronicle in 911 AD and it was popular with the early English kings
(Richard Coeur de Lion was probably here). Although the exact date of its foun-
dation remains unclear, there is evidence of teaching there as far back as 1096.

2) There are thirty-eight colleges of the University of Oxford and six
Permanent Private Halls, each controlling its membership and with its own in-
ternal structure and activities. All resident students, and most academic staff,
must be members both of a college or hall, and of the university. Among the
oldest colleges are University College, All Souls and Christ Church.

3) The academic year is divided into three terms, determined by Regula-
tions. Michaelmas Term lasts from October to December; Hilary Term from
January to March; and Trinity Term from April to June.

4) The normal length of degree course is three years. Some courses, such
as languages or medicine, may be one or two years longer. The students may
work for other degrees as well. The degrees are awarded at public degree cere-
monies. Oxford and Cambridge cling to their traditions, such as the use of Latin
at degree ceremonies. Full academic dress is worn at examinations.

5) There are many opportunities for students at Oxford to receive finan-
cial help during their studies. Students successful in early examinations are re-
warded by their colleges with scholarships and exhibitions, normally the result
of a long-standing endowment, although when tuition fees were first abolished,
the amounts of money available became purely nominal.

6) In 2011 Times Higher Education World University Rankings, Oxford
placed fourth in the world and first in Europe.

7. lpounraiite 4-if U 5-i ab3ambl TEKCTa U MICEMEHHO OTBETHTE Ha BO-
HPOCHI:

1) What traditions of Oxford and Cambridge Universities are mentioned
in this paragraph?

2) How long does the degree course last?

3) What financial help may Oxford students receive during their studies?
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5. [Ipounraiite 4, 5 u 6-if aG3aIbl TEKCTa U OTBETHTE MUCHMEHHO Ha ClIe-
JYIOIIKE€ BOIPOCHI:

1) What aggregates may be used for making concrete?

2) What are the properties of concrete?

3) What is the purpose of using steel in the prestressed concrete?

4) Where is prestressed concrete employed now?

BAPHUAHT 3

1. IlepenumuTe ¥ MUCBMEHHO MEPEBEJUTE HA PYCCKUH SA3BIK CICAYIOIIHE
npeuiokenus. [lomuute, 4T0 OOBEKTHBIH M CyOBEKTHBIN MHOUHUTHBHBIE 000pO-
TBI COOTBETCTBYIOT NIPUAATOYHBIM IPEUIOKEHISIM (CM. 00pa3er] BEITOJTHEHN 1).

1) We know reinforced to be first investigated by the French engineer Vidal.

2) For the construction we need many large panels to be delivered in ad-
vance.

3) The team is reported to have made a great deal of work.

2. [lepenumuTe U MUCHMEHHO MEPEBEAUTE HA PYCCKUN SA3BIK CIEAYIOIINE
npeaoxxennsi. OOpatute BHUMaHUE Ha MEPEBOJ 3aBUCUMOTO W HE3aBUCHMOTO
(caMOCTOATENFHOT0) MPUYACTHBIX 000POTOB (CM. 00pa3el BEITIOIHEHHS 2).

1) Having invented reinforced concrete our designers have got one of the
strongest building materials.

2) Reinforced concrete slabs having been tested, they showed great
strength.

3) An architect designing a building should be careful in calculations.

3. [lepenuinure ¥ NHCHMEHHO IIEPEBEANTE HA PYCCKHH SI3BIK CIIEYIOIINE
ClloXHbIe TIpeuioxkenus. OOpaTuTe BHUMaHHE Ha TO, KaK MEPeBOASATCS yCIOB-
HBIC TIPSIIOKEHUS (CM. 00pa3el] BBITOIHEHHS 3 ).

1) If the quality of the equipment were higher the results of the experi-
ment would be more accurate and complete.

2) Many building materials wouldn't have been saved, if reinforced con-
crete hadn't been widely used in building construction.

3) It would be impossible to make cement without limestone and clay

4. IIpounTaiite u ycTHO mepeBeaute ¢ 1-ro mo 6-# ab3aim! Tekcra. Ilepe-
MMUIIUTE U MIUCbMEHHO TepeBenute 1, 2, 3 u 4-it ab3aupl.

Ilosicaenus TCKCTY

bind (bound) — cBsA3BIBaTE, CKPEILIATH

grind (ground) — pa3ManbiBaTh

ignite — 3a)KuUrath, 3aropaThes, MPOKATUBATH
lump — rubiba, KOMOK

putty — 3ama3ska, mImaki€BKa

roast — OOXHraTh, KAJTBIIUHAPOBATH
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OXBRIDGE

1) Oxford and Cambridge are the oldest and most prestigious universities
in Great Britain. They are often called collectively Oxbridge. Both universities
are independent. Many Oxbridge students come from public schools, and Oxbridge
graduates often go on to become influential and powerful in British society.

2) Oxford and Cambridge Universities consist of a number of colleges.
Each college is different, but in many ways they are alike. Each college has its
name and its coat of arms. Each college is governed by a Master.

3) The degrees are awarded at public degree ceremonies. Oxford and
Cambridge cling to their traditions, such as the use of Latin at degree ceremo-
nies. Full academic dress is worn at examinations.

4) The principal method of undergraduate teaching (other than lectures) is
the “supervision” or “tutorial”: terms used at Cambridge and Oxford respec-
tively, though the meaning is the same. These are typically weekly or more fre-
quent hour-long sessions in which small groups of students - usually between
one and three - meet with a member of the university’s teaching staff or a doc-
toral student. Students are normally required to complete an essay or assignment
in advance of the supervision/tutorial, which they will discuss with the supervi-
sor/tutor during the session. Students typically receive one to three tutori-
als/supervisions per week.

5) Rivalry between Oxford and Cambridge also has a long history, dating
back to around 1209 when Cambridge was founded by scholars taking refuge
from hostile townsmen in Oxford. Many annual competitions are held between
Oxford and Cambridge, including the annual Boat Race.

6) In 2011 the Times Higher Education World Reputation Rankings,
based on a survey of 13,388 academics over 131 countries found that both Cam-
bridge and Oxford belonged to the elite group of six universities touted as the
“globally recognized super brands”; Cambridge ranked 3rd, Oxford 6.

7. lpounTaiite 4-if u 5-i ab3alpl TEKCTa W MUCHBMEHHO OTBETHTE HA BO-
TIPOCHI:

1) What is the main method of undergraduate teaching used at Cambridge
and Oxford?

2) What do you know about the rivalry between Oxford and Cambridge?

BAPUAHT 3

1. [epenummuTe crnemyromue npeanoxkenus. Onpeaenure Mo rpaMMaTH-
YEeCKUM IIPU3HAKaM, KaKOW 9acThIO pedud SBILSIFOTCS CIIOBA, O(OPMIICHHBIE OKOH-
YaHUCM -§, U Nmﬁv\s @%ENESB 9TO OKOHYAHHUC BBINIOJIHACT, T.C. Ohv\&ﬁ\:} JIX OHO:

a) TokasaTtelieM 3-TO JIMIa eJIWHCTBEHHOTO YHWCNa Tiaroia B Present
Indefinite;
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AYLSNANI HLVOITIS

BAPUAHT 4

1. IlepenuimnTe ¥ MUCbMEHHO MEPEBEIUTE HA PYCCKHI A3BIK CIEAYIOIINE
npemioxkenus. [loMHuTe, YTO OOBEKTHBIN U CyOBEKTHBIN WH(QUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT NIPUAATOYHBIM IIPEIOKEHHUAM (CM. 00paser] BBIOJIHEHN 1).

1) We know reinforced to be first investigated by the French engineer Vidal.

2) The method is said to be popular all over the world.

3) Reinforced concrete is the structural material to be used for erecting
multistorey buildings and skyscrapers.

2. [lepenumure ¥ MUCHEMEHHO TIEPEBEUTE HA PYCCKUH S3BIK CIETYIONIUE
npemioxkenuss. OOpaTuTe BHUMaHKE Ha TEPEBOJ 3aBHCUMOTO U HE3aBHCHMOTO
(caMOCTOATENIFHOT0) MPUYACTHBIX 000POTOB (CM. 00pa3el] BEITIOIHEHHS 2).

1) Having invented reinforced concrete our designers have got one of the
strongest building materials.

2) The powerful machine-building factory having been built in our coun-
try, we began to produce new types of machines and equipment.

3) Many thousands of years ago men settling in caves wanted to protect
themselves from stormy weather.

3. [lepenuinure ¥ NHCHMEHHO NEPEBEAUTE HA PYCCKHI SI3bIK CIIEYIOIINE
CIIOKHBIE TIpeokeHus. O0paTuTe BHUMaHHE Ha TO, KaK IEPEBOAATCS YCIIOB-
HBIC TIPSIOKEHUs (CM. 00pa3el] BBIOIHEHHS 3).

1) If the house had been built by December, you would have lived in a
new flat already.

2) If plastics find a wide application in building a lot of structural materi-
als will be saved.

3) Were I in your place I wouldn't use granite for decorating the facade of
the building.

4. [pouwnraiite 1 ycTHO nepeBeauTe ¢ 1-ro no 5-it ab3aus! Texcra. Ilepe-
MUIINTE ¥ TUCBMEHHO nepeBeaute 1, 2 u 3-if ab3amusl.

IlosicHenus TCKCTY

fiber = fibre — BoNOKHO, HUTE

yarn — mpsbka, HUTb

sleeve — pykas

spin (span, spun) — IpscTb

handkerchief — HOCOBO# MIATOK, KOCKIHKA

treatment— oOpanienue, 00paboTKa; 30ech BO3/IEHCTBHE

ASBESTOS

1) Asbestos has been known and used as a textile since the earliest times. The
first written evidence of asbestos was recorded by Pliny in the first century A.D.
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¥y LHVHUdVd

2) Stanford competes in 34 varsity sports.
3) He knew English when he was a child.

6. IIpountaiiTe 1 ycTHO IepeBeIUTE HA PYyCCKUI sI3bIK C 1-ro mo 6-i ao-
3arpl Tekcta. [lepenuimmTe ¥ MUCBbMEHHO TiepeBeanTe 3, 4, 5 u 6-i1 a03alsl.

[TosicHeHus Kk TeKCTy

faculty — npodeccopcko-npenoaaBarenbckuii coctas (B yauBepcuterax CIIIA)
alumni — BBITYCKHUKH (KOJUTE/XKA MITH YHUBEPCHUTETA)

Google — nmouckoBas cucrema Google, B 1998 r. e€ coznanu BeimyckHuku CT3H-
¢dopuckoro yHusepcurera Jlappu itk (Larry Page) u Cepreit bpun
Hewlett-Packard — kopmopanust Hewlett-Packard — npomsBoauTens 31eKTpoHHON 1
BBIYMCIIMTENHLHON TEXHHUKH, a TAK)KE TIPHHAUIEKAIIAsI €l TOProBasi MapKa

Beijing — Ilexun (cronuua Kuras)

Silicon Valley — "Kpemuueas nonuHa" ("CunukonoBas noiuna") Hassanue paii-
oHa Ha 3amaje mrara Kamdopaus k rory ot r. Can-®paHIHCKO, T1¢ CKOHIIEHTPH-
POBaHO BBICOKOTEXHOJIOTMYHOE IPOU3BOACTBO, B TOM YHCJE C HCIIOIH30BAHHEM
HOJTYIIPOBOHUKOBBIX KPEMHHUEBBIX IUIAT.

The Academic Ranking of World Universities (ARWU) — wnn Shanghai ranking —
9TO W3JaHWEe, OCHOBaHHOE YHUBepcHTeTOM Shanghai Jiaotong University, npen-
CTaBJIAIONIEE PEUTHHT CPeA JYUIINX YHUBEPCUTETOB MHUpA.

STANFORD UNIVERSITY

1) The Leland Stanford Junior University, commonly referred to as Stan-
ford University or Stanford, is a private research university located near Palo
Alto, California. It is situated in the northwestern Santa Clara Valley on the San
Francisco Peninsula. Stanford is widely considered one of the most prestigious
and selective universities in the world.

2) Leland Stanford, a Californian railroad magnate and politician, founded
the university in 1891 in honor of his son, Leland Stanford, Jr., who died two
months before his 16th birthday.

3) The university struggled financially after the senior Stanford's 1893
death and after much of the campus was damaged by the 1906 San Francisco
earthquake. Following World War I, Provost Frederick Terman supported fac-
ulty and graduates' entrepreneurialism to build self-sufficient local industry in
what would become known as Silicon Valley. By 1970 Stanford had transformed
itself into a major research university in computer science, mathematics, natural
sciences, and social sciences. More than 50 Stanford faculty, staff, and alumni
have won the Nobel Prize. Stanford faculty and alumni have founded many
prominent technology companies including Google, Hewlett-Packard, Rambus,
Silicon Graphics and Yahoo!
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O6pas3ey ebinosHeHus 3 (x ymup. 3)

1. If the installation is put into opera-
tion in time, the economic effect will
be greater.

2. If the system had been perfected, we
should have applied it for new build-
ings.

3. It would be impossible to build civil
constructions without using new mate-
rials and alloys.

Ecin ycraHoBka Oyner IymieHa BO-
BpeMsi, SKOHOMHYECKHIA 3PPEKT BO3-
pacrer.

Ecmu 6Bl cuctema Oblla yCOBEpILCH-
CTBOBaHa, Mbl Obl IPUMEHWIN €€ IS
HOBBIX CTPOEHUM.

Bbio OB HEBO3MOXKHO ITOCTPOHTH
TpakIaHCKUE CTPOCHUS 0e3 Ipume-
HEHMs HOBBIX MaTe€pHUAalIOB U CIUIABOB.

BAPUAHT 1

1. IlepenumnTe ¥ MUCBMEHHO MEPEBEUTE HA PYCCKUH S3BIK CIEIYIOIIHE
npetoxeHus. [IoMHnTe, YTO OOBEKTHBIN U CyOBEKTHBIN HHOUHUTHBHBIE 000pO-
TBI COOTBETCTBYIOT IIPUAATOYHBIM IIPEUTORKEHNAM (CM. 00pa3el] BEIOIHEHH 1).

1) We know new types of concrete to have found wide application in

building.

2) Laminate is known to be impregnated with thermosetting resins.

3) Plastics to be designed for interior use may be recommended as struc-
tural material for window and door frames.

2. [lepenumure ¥ MUCBMEHHO TIEPEBEUTE HA PYCCKUH S3BIK CIETYIONINE
npepioxkernss. OOpaTuTe BHUMaHKE Ha TIEPEBOJ 3aBHCHMOTO M HE3aBHCHMOTO
(caMoCTOATENHLHOT0) MPUYACTHBIX 000POTOB (CM. 0Opa3el] BHIIOJIHEHHUS 2).

1) Wood being easily subjected to fire, wooden houses were immediately

replaced by the stone ones.

2) Reinforced concrete showing great strength finds wide usage in build-

ing construction.

3) Having built a new prefabrication plant, we increased the output of pre-

fabricated structures and units.

3. [lepenumunre ¥ MUCHEMEHHO TIEPEBEUTE HA PYCCKUH S3BIK CIETYIONIUE
CIIOKHBIE Tpemnoxenusi, O0paTuTe BHUMAaHHE HA IEPEBOJ YCIOBHBIX IIPEIIO-

JKeHUH (cM. oOpasel BHIIOTHEHUS 3).

1) If the house had been built in stone it would not have been destroyed by

the fire.

2) It would be impossible to erect the new bridge without a new device.

3) If the quantity and the distribution of reinforcement are carefully con-
sidered, high strength reinforced concrete will be produced.

4. TIpounTaiite n ycTHO mepeBeaute ¢ 1-ro mo 8- ab3arm! Texcra. [lepe-
MUIIUTE U MUCBMEHHO TiepeBenute 6, 7 u 8-if ab3a1ipl.
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6. [IpounTaiiTe U IEpeBETUTE YCTHO HA PYCCKUH sI3BIK ¢ 1-T0 1O 6-if ab-
3anpl Tekcra. [lepenuinuTe u mUcbMeHHO nepeBeauTe 1, 2 u 3-if ab3aibl.

[TosicHeHus K TeKCTY

Ivy League — "Jlura miroma" (o0bequHEHHE 8 cTapeHIInX MPUBUICTH-POBAHHBIX
y4eOHBIX 3aBeficHuil Ha ceBepo-BocToke CIIIA)

Crimson — MaJIMHOBBIH, TEMHO-KPaCHBIH

donor — mapuTeb; xKepTBOBATEIb

clergyman — CBSIIIEHHUK

bequeath — 3aBemarpb

in his will — mo cBoemy 3aBeniaHuIO

HARVARD UNIVERSITY

1) Harvard University is a private Ivy League university located in Cam-
bridge, Massachusetts, United States, established in 1636. Harvard is the oldest
institution of higher learning in the United States. The institution was named
Harvard College on March 13, 1639, after its first principal donor, a young cler-
gyman named John Harvard. A graduate of Emmanuel College, Cambridge,
John Harvard bequeathed a few hundred books in his will to form the basis of
the college library collection, along with several hundred pounds.

2) The earliest known official reference to Harvard as a “university”
rather than a “college” occurred in the new Massachusetts Constitution of 1780.
In his 1869-1909 tenure as Harvard President, Charles W. Eliot radically trans-
formed Harvard into the pattern of the modern research university. Eliot’s re-
forms included elective courses, small classes and entrance examinations.

3) A faculty of about 2,410 professors, lecturers, and instructors serve as
of school year 2009-10, with 7,180 undergraduate and 13,830 graduate students.
The school color is crimson, which is also the name of the Harvard sports teams
and the daily newspaper, The Harvard Crimson.

4) Harvard College has traditionally drawn many of its students from pri-
vate schools, though today the majority of undergraduates come from public
schools across the United States and around the globe.

5) Harvard has a friendly rivalry with the Massachusetts Institute of
Technology, which dates back to 1900 when a merger of the two schools was
frequently discussed and at one point officially agreed upon (ultimately canceled
by Massachusetts courts). Today, the two schools cooperate as much as they
compete, with many joint conferences and programmes.

6) In 2010, according to University Ranking by Academic Performance
(URAP), Harvard is the best overall university in the world.
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7. Illpouwnraiite 4, 5 u 6-i ab3aIBl TEKCTa U MUCHbMEHHO OTBETHTE Ha BO-
MPOCHL:
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5. Ilpounraiite 1, 2, 3, 4 u 5-it ab3ampl TeKCTa U OTBETHTE MUCEMEHHO Ha
CJICAYIOIIUE BOTIPOCHI:

1) What groups is timber divided into?

2) Where is timber mostly used?

3) What is brick made of?

4) What properties has aluminum?

5) Where does steel find its application?

BAPHUAHT 2

1. IlepenummTe ¥ MMCBMEHHO MEPEBEIUTE HA PYCCKUH S3BIK CIEIYIOIIHE
npezoxenus. [loMHHTE, 4TO OOBEKTHBIN U CYOBEKTHBIH MH(QUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT IIPUAATOYHBIM IPEUTOKEHNSAM (CM. 00pa3er] BBIMOIHEHN 1).

1) All building materials to be used for structural purposes are divided
into 3 main groups.

2) We believe this new building material to have great future in the field
of housing construction.

3) Wood and bricks are proved to be the most ancient building materials.

2. [epenuinure ¥ NUCHMEHHO NEPEBEANTE HA PYCCKHI SI3bIK CIIEIYIOIINE
TIPEATIOKEHNs, 00paTUTe BHUMAHHWE Ha IEPEBOJ 3aBUCHMOTO M HE3aBHCHMOTO
(caMOCTOATENHLHOT0) MPUYACTHBIX 000POTOB (CM. 00Opa3el] BHIIOIHEHHUS 2).

1) A new type of reinforced concrete having been tested, the builders be-
gan to use it widely.

2) Having invented reinforced concrete our designers have got one of the
strongest building materials.

3) The new material finding its way in construction now is called chemi-
cally resistant concrete.

3. [lepenuinyre ¥ NMCHMEHHO NIEPEBEANTE HA PYCCKHUM SI3bIK CIIEYIOIINE
ClIoXHbIE TIpeuioxkenus. OOpaTuTe BHUMaHHE Ha TO, KaK MEPeBOASATCS yCIOB-
HBIC TIPEIIOKEHUS (CM. 00pa3el] BBITOIHEHHS 3 ).

1) It would be impossible to carry out any intensive programme in con-
struction without new building materials.

2) If a man builds a house of stone and wood, the construction is called a
non-fireproof one.

3) If plastics had not been developed the builders would have been de-
prived of one of the most attractive finishing materials.

4. TIpounTaiite U ycTHO mepeBeauTe ¢ 1-ro mo 6-i ab3aiml Tekcra. [lepe-
MUIIUTE ¥ MTUCBMEHHO nepeseaute 1, 2 u 3-if ab3ausl.
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4) Renewable energy in Russia is largely undeveloped although there is con-
siderable potential for renewable energy use. Geothermal energy, which is used for
heating and electricity production in some regions of the Northern Caucasus and
the Far East, is the most developed renewable energy source in Russia.

5) Renewable energy in Russia mainly consists of hydroelectric energy.
The country is the fifth largest producer of renewable energy in the world, al-
though it is 56th when hydroelectric energy is not taken into account.

6) Only 179 TWh of Russia's energy production comes from renewable
energy sources, out of a total economically feasible potential of 1823 TWh.
Only 16% of Russia's electricity is generated from hydropower, and less than
1% is generated from all other renewable energy sources combined. The abun-
dance of fossil fuels in the Soviet Union and the Russian Federation has resulted
in little development of the renewable energy sector.

7) There are currently plans to expand the share of renewable energy in
Russia's energy output. Russian President Dmitry Medvedev has called for re-
newable energy to have a larger share of Russia's energy output, and has taken
steps to promote the development of renewable energy.

5. IlpounTaiite 6-if U 7-i ab3ambl TEKCTa W MUCbMEHHO OTBETHTE Ha BO-
TPOCHI:

1) How much energy does Russia produce from renewable energy sources?

2) Why is the renewable energy sector in Russia undeveloped?

3) What has the Russian President called for?

BAPUAHT 2

1. IlepenuuunTe ClaeayrOle MPEAIOKEHHS, TOAIEPKHUTE B KAXKIOM U3
HUX TJIaroj-cKazyeMoe H OIpeNeNInTe ero BUIOBPEMEHHYI0 GopmMy u 3ajor. [le-
peBeanTe MpeAyoKeHNsl Ha PyccKuil si3bIK. B wactu 6 oOparute BHUMaHHE Ha
MepeBO/I MACCUBHBIX KOHCTPYKIUH (cM. oOpaserr 1).

a) Today scientists are still looking for the substance as a source of
energy.

Russia is one of the world's largest producers of energy, most of which
it obtains from oil, natural gas and coal.

0) In 2009, the Russian energy industry generated a total 992 TWh of
electricity, 176 TWh of which was produced by hydroelectric power stations.

Russia t is also second in the world for hydro potential, yet only 20% of
this potential is developed.

2. Ilepenumute cienyromue npeaoxeHus; nogdepkuute Participle I u
Participle II n ycraHoBuTe (PyHKIIMU Ka)JIOTO U3 HUX, T.C. YKAKUTE, SBISCTCS
JM OHO OHpeJeNieHueM, OOCTOSTENILbCTBOM MM YacThlO IJIaroja-cKa3yeMoro.
ITepeBenuTe MpeaIoKEHU Ha PYCCKUH SA3BIK (CM. oOpaserr 2).
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2) If the service life of the instrument had been prolonged, the economic
effect would have been increased many times.

3) It would be impossible to ensure the full supply of energy without
atomic power stations.

4. IIpounTaiite U ycTHO mepeBeaute ¢ 1-ro mo 5-# a63arm! Tekcra. Ilepe-
MUATIATE ¥ TUCEMEHHO TiepeBenuTe 1, 2 u 3-i ab3arbl.

[TosicHeHus K TeKCTy

heating effect — TennoBoe neiicrBue

familiar — u3BecTHBIH

filament — HUTB

as a matter of fact — Ha camoM zene, pakTUIECKU

on the contrary — Ha060pOT, HAIPOTHB

needless to say — HE IPUXOAUTCS U TOBOPHTb..., HE TOBOPS YXKeE O...
waste of energy — motepu SHeprun

HEATING EFFECT OF AN ELECTRIC CURRENT

1) The production of heat is perhaps the most familiar among the princi-
pal effects of an electric current, either because of its development in the fila-
ments of the electric lamps or, may be, because of the possible danger from
overloaded wires.

2) As you know, of course, a metal wire carrying a current will almost
always be at a higher temperature than the temperature of that very wire unless it
carries any current. It means that an electric current passing along a wire will
heat that wire and may even cause it to become red-hot. Thus, the current can be
detected by the heat developed provided it flows along the wire.

3) The reader is certain to remember that the heat produced per second
depends both upon the resistance of the conductor and upon the amount of cur-
rent carried through it. As a matter of fact, if some current flown along a thin
wire and then the same amount of current were sent through a thicker one, a dif-
ferent amount of heat would be developed in both wires. When the current is
sent through the wire which is too thin to carry it freely, then more electric en-
ergy will be converted into heat than in the case of a thick wire conducting a
small current.

4) Let us suppose now that a small current is following along a thick
metal conductor. Under such conditions the only way to discover whether heat
has been developed is to make use of a sensitive thermometer because the heat-
ing is too negligible to be detected by other means. If, however, our conductor
were very thin while the current were large, the amount of generated heat would
be much greater than that produced in the thick wire. In fact, one could easily
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2. Geothermal energy is used for heat- | ['eoTepmanbHas SHEPTHS UCTIONB3YET-
ing and electricity production in some | cs Jus OTOIUICHUS U BHIPAOOTKH JIEK-
regions of the Northern Caucasus and | Tpo’HEpruu Ha HEKOTOPBIX TEPPHUTO-
the Far East. pusix CeBepHoro Kaskasza u JlansHero
Bocroka.
is used — Present Indefinite Passive ot riaromna to use

O6pas3sey ebinosHeHus 2 (k ymp. 2)

1. The electric current passing DNEeKTPHUYECKUN TOK, TPOXOAAIIHI TT0
through a wire will heat it. npoBoy, OyIeT ero HarpeBars.
Passing — Participle I, onpenenenwue.

2. When heated to the boiling point | Koeoa Boxy Hacpesatom N0 TOUYKH K-
water evaporates MeHus1, oHa ucnapsercs. (uwiu: Ipu na-
2pesanuy 10 TOUYKN KUIICHUS BOJIa UC-
napsiercs.)

(When) heated — Participle II, o6cTosTenscTBo.

3. Heat is radiated by the Sun to the | Teruto uznyuaemca ConHuem Ha 3em-
Earth. JI10.

Radiated — Participle II, cocTaBHast 9acTh BUAOBPEMEHHOH (opMbI Pre-
sent Indefinite Passive ot riarona to radiate.

BAPHAHT 1

1. [Nepenumure cieayromue MPEITOKCHAS; MOTICPKHATE B KAKIOM U3
HUX IJIaroj-CKa3yeMoe 1 OIpeIeNIUTE ero BUAOBpeMeHHy1o ¢hopmMy u 3ainor. [le-
peBenuTe MPeIIOKEeHNST Ha pycCKuil s3bIK. B wact 6 oOpaTtnTe BHUMaHHE Ha
NepeBo/| MACCUBHBIX KOHCTPYKLHMH (cM. oOpaszer 1).

a) Renewable energy in Russia mainly consists of hydroelectric energy.

The abundance of fossil fuels in the Soviet Union and the Russian Fed-
eration has resulted in little development of the renewable energy sector.

6) Roughly 68% of Russia's electricity is generated from thermal power
and 16% from nuclear power.

In 2003 the new Russian energy strategy was confirmed by the
government.

2. TlepenummTe cienyromue npeaioxkeHus; mogdepkanute Participle I u
Participle II u ycraHOBHTE (QYHKIMH Ka)XIIOTO W3 HUX, T.€. YKAXKHTE, SIBIACTCSI
JI1 OHO ONpEHACIICHUCM, O@OHOMHQHVOHWOZ WM YacCcTbhblO TIJiaroja-ckazyemoro.
[lepeBeanTe mpeaIoKeHNsT Ha PYCCKHUH SA3BIK (CM. 0Opaszerr 2).
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4. TlpounTaiiTe U yCTHO TIepeBeauTe ¢ 1-ro Mo 6-i ad3ambl TekcTa. [lepe-
MUIIXTE U MTUCbMEHHO nepeBenuTte 1, 2, 3 u 4-ii ab3aupbl.

TlosicHeHUs K TEKCTYy

electron emission — 3J€KTPOHHAs YMUCCUS

electron tube — syIeKTpOHHAS JIamIIa

carrier of current — HOCHTENb TOKa

to tend —cTpeMuTHCS

photoelectric emission —(hoTO3IeKTPOHHAS IMUCCHS, BHENTHUH GoTod(hdeKrT
field emission — aBTO3EKTPOHHAS (XOJIOIHAS) SMHUCCHUS

secondary emission — BTOpHUHast IMUCCHUS

to knock out — BEIOMBaTH

ELECTRON EMISSION

1) The electron tube depends for its action on a stream of electrons that
act as current carriers. To produce this stream of electrons, a special metal elec-
trode (cathode) is present in every tube. But at ordinary room temperatures the
free electrons in the cathode cannot leave its surface because of certain restrain-
ing forces that act as a barrier.

2) To escape from the surface of the material, the electrons must perform
a certain amount of work to overcome the restraining surface forces. To do this
work, the electrons must have sufficient energy imparted to them from some ex-
ternal source of energy, since their own kinetic energy is inadequate. There are
four principal methods of obtaining electron emission from the surface of the
material: thermionic emission, photoelectric emission, field emission, and sec-
ondary emission.

3) Thermionic emission. It is the most important and one most commonly
used in electron tubes. In this method the metal is heated, 'resulting in increased
thermal or kinetic energy of the unbound electrons. Thus, a greater number of
electrons will attain sufficient speed and energy to escape from the surface of the
emitter. The thermionic emission is obtained by heating the cathode electrically.

4) Photoelectric emission. In this process the energy of the light radiation
falling upon the metal surface is transferred to the free electrons within the metal
and speeds them up sufficiently to enable them to leave the surface.

5) Field or cold-cathode emission. The application of a strong electric field
(i.e. a high positive voltage outside the cathode surface) will literally pull the elec-
trons out of the material surface, because of the attraction of the positive field.

6) Secondary emission. When high-speed electrons suddenly strike a me-
tallic surface, they give up their kinetic energy to the electrons and atoms which
they strike. Some of the bombarding electrons collide directly with free elec-
trons on the metal surface and may knock them out from the surface. The elec-
trons freed in this way are known as secondary emission electrons.
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though Russia used to interchange the latter status with Saudi Arabia until 2008.
On 1 January 2011, Russia said it had begun scheduled oil shipments to China,
with the plan to increase the rate up to 300,000 barrels per day in 2011.

2) Russia is the 3rd largest electricity producer in the world and the 5th
largest renewable energy producer, the latter due to the well-developed hydroe-
lectricity production in the country. Large cascades of hydropower plants are
built in European Russia along big rivers like Volga. The Asian part of Russia
also features a number of major hydropower stations, however the gigantic hy-
droelectric potential of Siberia and the Russian Far East largely remains unex-
ploited.

3) Russia was the first country to develop civilian nuclear power and to
construct the world's first nuclear power plant. Obninsk Nuclear Power Station,
was built in the "Science City" of Obninsk, about 110 km southwest of Moscow.

4) Currently the country is the 4th largest nuclear energy producer, with
all nuclear power in Russia being managed by Rosatom State Corporation. The
sector is rapidly developing, with an aim of increasing the total share of nuclear
energy from current 16.9 % to 23 % by 2020. The Russian government plans to
allocate 127 billion rubles ($5.42 billion) to a federal program dedicated to the
next generation of nuclear energy technology. About 1 trillion rubles
($42.7 billion) is to be allocated from the federal budget to nuclear power and
industry development before 2015.

5) Russia is moving steadily forward with plans for much expanded role
of nuclear energy, nearly doubling output by 2020. Exports of nuclear goods and
services are a major Russian policy and economic objective. Russia is a world
leader in fast neutron reactor technology.

5. IlpounTaiite 4-i u 5-i ab3aubl TeKcTa U MUCHbMEHHO OTBETHTE Ha BO-
HPOCHI:

1) What are the objectives of nuclear power development in Russia?

2) What are the plans of Russia in the field of nuclear energy production?

3) What place does Russia take as nuclear energy producer?

BAPUAHT 4

1. TlepenuiuunTe CleAyIONE MPEATIOKEHNS; TOAYCPKHATE B KAKIOM U3
HHX TJIaroji-CKa3yeMoe U ONPEACNUTEe ero BUAOBPEMEHHYIO (opMy 1 3aior. [le-
peBeanTe MpeAoKeHNsT Ha PYCCKuil si3bIK. B wacTu 6 oOparute BHUMaHHE Ha
MepeBO/I MACCUBHBIX KOHCTPYKIIUH (cM. oOpaserr 1).

a) The manufacturing of solar cells and photovoltaic arrays has advanced
considerably in recent years.

Russia and India are currently discussing the possibility of a joint ven-

ture to produce silicon wafers for the creation of photovoltaic cells.
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1) For the experiment we need several electrical devices to be connected
in series.

2) The new methods were found to have many disadvantages.

3) The electric circuit is the subject to be dealt with in the present article.

2. [lepenumure ¥ MUCBMEHHO TIEPEBEUTE HA PYCCKUH S3BIK CIETYIONINE
MIPeUIOKeHHs, 00paTUTe BHUMAaHWE Ha IIEPEBOJ 3aBUCHMOTO M HE3aBHCHMOTO
(caMOCTOATENFHOT0) MPUYACTHBIX 000POTOB (CM. 00pasel] BEITIONHEHHS 2).

1) The atom is made up of a positive nucleus surrounded by negative
charges of electricity, called electrons.

2) The problem having been settled, he could go on with his work.

3) The electric current passing through a wire will heat that wire.

3. [lepenuimTe ¥ MHCEMEHHO TEPEBEIUTE HA PYCCKHUH S3BIK CIICTYIOIIUC
ClloXHbIe TIpeuioxkenus. OOpaTuTe BHUMaHHE Ha TO, KaK MEPeBOASATCS yCIOB-
HBIC TIPEIOKEHUs (CM. 00pa3el] BBITOIHEHHS 3).

1) Without up-to-date crystallographic equipment it would be impossible
to study the atomic structure of materials.

2) If the circuit is broken, the current is known to stop everywhere.

3) If we had used solar energy on a wide scale we should have found a so-
lution to our energy problems.

4. TIpounTaiite U ycTHO mepeBeaute ¢ 1-ro mo 5-# ab3arm! Texcra. Ilepe-
MUIIUTE U MUCbMEHHO nepeBenute 1, 2 u 3-i ab3amsl.

[TosicHenus Kk TeKCTy
circuit — enp
source — HCTOYHUK
supply — monaya, MUTaHUE; HIEKTPOITUTAHHE; YIEKTPOCHAOKEHIE
load — (3nekTpuyeckas) Harpy3ka (KpymHbIil) HOTpeOUTENb
otherwise — nHa4e, B MPOTUBHOM Clly4ae
conductor — IPOBOJHUK
series — rmocieaoBaTebHast
path — myTb

ELECTRIC CIRCUIT

1) The electric circuit is the subject to be dealt with in the present article.
We know the circuit to be a complete path, which carries the current from the
source of supply to the load and then carries it again from the load back to the
source. The purpose of the electrical source is to produce the necessary electro-
motive force required for the flow of current through the circuit.

2) The path along which the electrons travel must be complete otherwise
no electric power can be supplied from the source to the load. Thus we close the
circuit when we switch on our electric lamp.
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newable energy sources in an attempt to encourage development of renewable
energy. The government has plans for 4.5 % of Russia's energy output to come
from non-hydroelectric renewable energy sources. Additionally, in November
2010, the government approved a US$300 billion program to make factories and
buildings more energy efficient; it also announced plans to construct eight en-
ergy-efficient lamp production plants, promote recycling and support the con-
struction of a hybrid car plant.

3) At the moment, renewable energy development is slowed by low in-
vestment, economic instability, low public demand and low tariffs on heat and
electricity.

4) Hydropower is the most used form of renewable energy in Russia, and
there is large potential in Russia for more use of hydropower. Russia has 102
hydropower plants with capacities of over 100 MW, making it fifth in the world
for hydropower production. Russia is home to 9 % of the world's hydro re-
sources, mostly in Siberia and the country's Far East.

5) RusHydro is the largest hydroelectric company in Russia and the sec-
ond largest hydroelectric producer in the world. In October 2010, China Yangtze
Power, the largest hydropower corporation in China, and Euro-SibEnergo, a
Russian energy company, signed a cooperation agreement to expand hydroelec-
tric energy production in Russia and export energy to China's northern territo-
ries. The West Siberian Generating Company has plans to start construction of
eight mini-hydroelectric power plants in the Altai region before 2015.

5. Ilpouwnraiite 4-if u 5-if ab3aIbl TEKCTa W MUCbMEHHO OTBETHTE Ha BO-
TIPOCHI:

1) What is the main form of renewable energy in Russia?

2) How many hydropower plants are there in Russia and what is their
capacity?

3) What energy companies are mentioned in the text?

4) How do the Russian energy companies contribute to energy produc-
tion?

BAPHUAHT 3

1. TlepenuiuuTe CleAyIONHE MPEATOKEHNS; TOAYEPKHUTE B KAXKIOM U3
HHX IJIaroyi-CKazyeMoe U OIpeJelIuTe ero BUIOBPEMeHHYI0 ¢opmy u 3ainor. [1e-
peBeanTe MPEAIOKEHHUsT HA PYCCKHUN s3bIK, B 4acTH 6 oOparuTe BHUMaHHE HA
MepeBO/] MACCUBHBIX KOHCTPYKIMIL (cM. obpaser 1).

a) The reactor is fast becoming a major source of heat and electricity.

The Russian government plans to allocate 127 billion rubles

($5.42 billion) to a federal program dedicated to the next generation of nuclear
energy technology.
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3) The atom is made up of a positive nucleus surrounded by negative
charges of electricity, called electrons.

3. [lepenummre ¥ MUCHEMEHHO TIEPEBEUTE HA PYCCKUH S3BIK CIETYIONINE
CIIOKHBIE TIpemiokenHus. O0paTuTe BHUMAaHKUE HAa TO, KaK IEPEBOAATCS YCIOB-
HBIE TIPeI0KeHNA (CM. 00paselt BBITOTHEHNUS 3).

1) If the gathered data had been presented in time, the results of the ex-
periments would have been different.

2) If we use a piece of string instead of metal wire, we shall find that cur-
rent stops flowing.

3) It would be impossible to carry on a careful study of the process with-
out the new device.

4. IIpounTaiite U ycTHO mepeBeanTe ¢ 1-ro mo 6-i ab3aiml Tekcra. [lepe-
MUIINTE ¥ IMCbMEHHO niepeBeaute 1, 2, 3 u 4-it ab3anebl.

Iloscaenus k TCKCTY

substance — BEIECTBO, MaTePUs
to resist — CONPOTUBIIATHCS

to carry — mpoBOAUTH, HOCUTb
path — myTp

string — BepeBKa

to cover — IMOKPBIBATh

bare — romnbIit

to leak off — Teus, npomyckatsb

CONDUCTORS AND INSULATORS

1) Substances have some ability of conducting the electric current; how-
ever, they differ greatly in the ease with which the current can pass through
them. Metals, for example, conduct electricity with ease while rubber does not
allow it to flow freely. Thus, we have conductors and insulators. Substances
through which electricity is easily transmitted are called conductors. Any mate-
rial that strongly resists the electric current flow is known as an insulator.

2) The four factors, conductivity depends on, are: the size of the wire
used, its length and temperature as well as the kind of material to be employed.

3) It is not difficult to understand that a large water pipe can pass more
water than a small one. In the same manner, a large conductor will carry the cur-
rent more readily than a thinner one.

4) It is quite understandable, too, that to flow through a short conductor
is certainly easier for the current than through a long one in spite of their being
made of similar material Hence, the longer the wire, the greater is its opposition,
that is resistance, to the passage of current.

115



€L

QD00
4 oruroxeH eduidead-gel[]] "eULUAI-00HEMQ EBHLOBR EBMOUMO00d — «BEOHOJ»
9MIOOIA € eHMXKOrouoed edurdea-geL[]] "UMIOIOHXOLOHBH

yuivgeed KUY BBHHBIE0D ‘KMHBLINOM EBOUHM000d — «QOHVHDOJ» OV — ouvusny
sodereg kexoonrndidareoLo — Aerre orejjoaojoyd

1o Pe nIoOonrHERg9IRI0L0( ‘IIdPPeoLo]) HITHINULHIE — 109]J9 d1e)joAojoyd
qIrOHeL

EEHhOHIf0D GOLHOWOLl€ XIGHROHI0O Bddereg ‘sodeleg KBHROHIOO — [oued Je|os
euLaIdoHe yexoohudidoreorod (g ‘ogroonudidoreorod (1 — soreyjorojoyd
nn1doHE MUHROLOU UITNOKLI'EOHQOE0d ‘BHBNO HIr0d BUIdoHE — 1omod oaem

WOOLrd WuIMoledulIeE 5 LHOWAIE

-010() ‘LHOWOIr€ UIGHIIULHOE ‘LHOWOLE€ MMMOORMHEEdIreI0L0(] — [[00 orejjoaojoyd
BHULOBII KRGOUHWAAY — 19Jem UODIIS

ALOMOL 3 BUHOHOKO] |

‘IIBEQR U-¢ U U-T ‘] 9LUIogodoll OHHOWIOUI U OLMIIHII

-odo] 1 "eroMoL 1IBEQER U-G Ol 01-] O druwgadon OHLOA U druelukod]]
‘3urp[ing e Jo s[jem Io Jool ay)

0Jul J[INQ IO PJUNOW-PuUnois 9q Aew SUOne[[eISul s21vyj0a010yd 18[0S ({
‘Teurnof oy

-ud10s & 03 Joded siy jrwuqns 03 9]qe sem Y 210Joq pIey Iom 03 pey oY (¢
‘Ansnpur [eo

1130070 a3 ur suoneordde 1oy) puyy prnoys sonserd jo Joqunu 313 Y (g

'sodA) JUSISIJIP 921} OJUI POPIAIP 3q UBd JBH (]
MI9EB UMIOOAd
BH BHUHOXOITJdI o1MIrogodo]] "LHOIedUEME OI0 MIU LOJel] UIGHIUBION XUH

€M WOINKeN € oIMHMdORIoN (KMHOKOLTOdI QUIMOIATSLD oIMMULAdI[] ¢
"J}ed Y} JO 90BJINS ) YOorAI

sAel o1wsod ‘ardydsoune oy Jo siokel roddn oy Surprequoq Iym (%
"SOUO[OAD-TJUE PUE SOUO[IAD ‘puIm se yons euowouayd ouaydsowse

Suronpoad ‘uorooauod soyyrjduwe uoresuapuOd IojeM JO way juav] YL, (€
"SOSSBUWI PUB[ PUE SUBIIO ‘SPNOJO AQ PAGIOSqe SI }$a1 ) o[Iym ooeds 0 Joeq

Pa309Jal st (uoypjosur) uonerpel Jejos Juruoour Jo 9,0¢ Ajrewnxolddy (g
‘[eLoyew drejjoaojoyd e Surureyuos s[[9 Ie[os Jo Iaquinu

e Jo posodwoo sjoued tejos sKojdwo uoneroudd tomod orejjoaoloyd (|
‘(7 magedgo "Wo) Miaes UMN09Ad BH ¥UHONXOLTTod o1urogada) |
"0JIOWQAERNO-BIOIRIAI OI9LOBh HUIM WOHLOGIOLEOLOQO ‘WOMHALAIdIO OHO HIr
EOLOKLEE ‘QLIDKBMA "9'l ‘XUH €U OIOIKeX MUINMHA(Q orugoHeldk u [ o[dionieq

u 1 ordonieq ainmMdonron ‘EMHOXOLTdI OMMOIATAID SLMMULdO[] g
‘MIA 0€ Jo Aoedes Sunmjoejnuew [enuue UL

oAeq [[m jueld oy pue [0z A[ B9 Ul ysmuy 0} pajoadxa s1 uononnsuo))

‘010C Tequuaa

-ON Ul 1se]qQ poio3[ag ur pauado sem juefd Jejos ueissny 3Isiy YL (9

[TosicHeHus K TEKCTY

wind energy — BeTpOIHEpreTuKa

the Kola Bay — Konbckuii 3amuB

the Kislaya Guba Tidal Power Station — KucnoryOckasi skcriepuMeHTallbHas MPH-
nuBHas 3exTpoctanuus (II19C), pacnonoxkennas B ryde Kucinas bapenuesa mopst
Penzhin Tidal Power Plant — IlemkuHCKas MPIIMBHAS JICKTPOCTAHINS, TIPOCKTH-
pyemas B [lemxuHCKoOMH ry0e, pacroiararomieics B CeBepo-BOCTOYHOMN YacTH 3aJIu-
Ba [llenuxoBa (Shelikhov Bay) Oxorckoro mopsi.

TWh — repaBarT-yac

WIND ENERGY AND TIDAL ENERGY

1) Russia has a long history of small-scale wind energy use but has never
developed large-scale commercial wind energy production. Most of its current
wind production is located in agricultural areas with low population densities
where connection to the main energy grid is difficult.

2) In 2006, Russia had a total installed wind capacity of 15 MW. Current
Russian wind energy projects have a combined capacity of over 1,700 MW. The
Russian Wind Energy Association predicts that if Russia achieves its goal of
having 4.5% of its energy come from renewable sources by 2020, the country
will have a total wind capacity of 7 GW.

3) In 2010, plans for the construction of a wind power plant in Yeisk, on
the Sea of Azov, were announced. It is expected to initially have a capacity of
50 MW, which will become 100 MW a year later. German engineering company
Siemens announced in July 2010, following a visit to Russia by Chancellor An-
gela Merkel, that it would build wind power plants in Russia. By 2015, the com-
pany hopes to install 1,250 MW of capacity in Russia.

4) Russia has many tidal energy resources at its disposal, although they
are currently underdeveloped as well. The Kola Bay and Sea of Okhotsk alone
could produce 100 GW with tidal power stations, and the national energy poten-
tial from tidal energy can compete with current total energy production. The cur-
rently active Kislaya Guba Tidal Power Station is the largest tidal power facility
in Russia and has the fourth largest capacity (1.7 MW) among the world's tidal
power plants.

5) Plans for constructing an 800 MW tidal power plant in the Barents Sea
were announced in 2008. The Penzhin Tidal Power Plant Project is a set of pro-
posals for construction of tidal power plant in the Penzhin Bay, which is an up-
per right arm of Shelikhov Bay in the north-east corner of the Sea of Okhotsk.
Because the tides in the Penzhin Bay are the highest ones for Pacific Ocean
reaching the height 13.4 metres (44 ft), several projects of power station were
suggested. One of proposed variants presumes installed capacity 87 GW and an-
nual production 200 TWh of electricity.
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INHIEND OTILOATH 40 HINLVN

processors and compact computers has extended the sophistication of the control
available, so that the term “computer numerical control” (CNC) is used. In prac-
tice, movements in all three dimensions are controlled. The actual movement
and monitoring of the controlled axes are carried out by motors and position
transducers.

3) On the above basis numerical control machine-tools have been used for
many years prior to the development of the microelectronics. The application of
microcomputers allows for more sophisticated control. When metal is machined,
its cutting properties can vary throughout the workpiece, particularly if it is a
forging or casting. Microcomputers can add a further aspect of adaptive control
by reacting to the current power consumption, torque, etc. of the driving motors.

4) Due to the nature of microcomputer systems a distributed processing
approach can be adopted for the control of the various functions of a machine
tool. This also allows a modular approach to the development of the hardware
and software. In addition, greater operator interaction for unexpected situations
is possible due to the work cycle not being restricted to preprogrammed punched
paper tape.

5) Instead of being a substantial part of the cost of a machine tool, the use
of microcomputers makes the numerical control cost less and adds relatively lit-
tle to the cost of the machine tool. Some control systems are too complex for a
single microprocessor.

5. Ilpouwnraiite 4-if 1 5-if ab3ambl TEKCTa U OTBETHTE MUCHMEHHO Ha CJIe-
JIYIOIIHE BOIIPOCHI:

1) What approach can be adopted for the control of the various functions
of a machine tool?

2) Why greater operator interaction for unexpected situations is possible?

3) What are the advantages of using the microcomputers?

KOHTPOJIbHOE 3AOAHUE 4
ANA CTYAEHTOB HanpaBreHus «ANeKTponpueoa 1 aBTomaTMKa»

UroObl MpaBUIBHO BBIMOIHHUTH 3afaHue 4, HEOOXOOMMO YCBOUTBH CIe-
JYIOIME pa3zenbl Kypca aHTIIMHCKOTO S3bIKa 110 PEKOMEHJOBaHHOMY YYEOHUKY:

1) cnoxusie dopmsl nHbuHUTHBA (Passive Infinitive, Perfect Infinitive);
000pOTHI, PaBHO3HAYHBIC NPHIATOYHBIM TPEUIOKEHHAM: OOBEKTHBIN MHOUHU-
TUBHBIN 000pOT, CyOBbEKTHBIH HHOUHUTHBHBII 000pOT;

2) mpuvactus (Participle I, IT); He3aBUCHMBIH (CaMOCTOSATENBHBIN) MpUYa-
CTHBIH 000pOT;

3) yCTIOBHBIE MPEIIIOKCHHUS.
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SOLAR ENERGY

1) Solar energy, radiant light and heat from the sun, has been harnessed
by humans since ancient times using a range of ever-evolving technologies. So-
lar radiation, along with secondary solar-powered resources such as wind and
wave power, hydroelectricity and biomass, account for most of the available re-
newable energy on earth. Only a minuscule fraction of the available solar energy
is used.

2) Solar powered electrical generation relies on heat engines and photo-
voltaics. Photovoltaics (PV) is a method of generating electrical power by con-
verting solar radiation into direct current electricity using semiconductors that
exhibit the photovoltaic effect. Photovoltaic power generation employs solar
panels composed of a number of solar cells containing a photovoltaic material.
Materials presently used for photovoltaics include monocrystalline silicon, poly-
crystalline silicon, amorphous silicon and others. Due to the growing demand
for renewable energy sources, the manufacturing of solar cells and photovoltaic
arrays has advanced considerably in recent years.

3) A partial list of solar applications includes space heating and cooling
through solar architecture, potable water via distillation and disinfection, day-
lighting, solar hot water, solar cooking, and high temperature process heat for
industrial purposes. To harvest the solar energy, the most common way is to use
solar panels.

4) The first Russian solar plant was opened in Belgorod Oblast in No-
vember 2010. The southern parts of Russia, especially the North Caucasus, have
the greatest potential for solar energy. Russia plans to set up an overall solar ca-
pacity of 150 MW by 2020.

5) Plans for the construction of a new solar plant on the Black Sea have
been announced and the plant is expected to begin operations by 2012. This
plant, which will have a capacity of 12.3 MW, is being built by Rusnano and
Renova. Solar Wind LLC and Rusnano are building a plant that will produce
double-sided solar panels, which will be able to collect solar energy from both
sides. Construction is expected to finish in early 2011 and the plant will have an
annual manufacturing capacity of 30 MW.

5. Ilpouwnraiite 4-if u 5-if ab3aIbl TEKCTa W MUCbMEHHO OTBETHTE Ha BO-
TIPOCHI:

1) When and where was the first Russian solar plant opened?

2) When will a new solar plant on the Black Sea be put into operation?

3) What is the advantage of double-sided solar panels?

4) What companies take part in the development of solar energy sector in
Russia?
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BAPUAHT 1

1. IlepenuimnTe ¥ MUCbMEHHO MEPEBEIUTE HA PYCCKHI A3BIK CIEAYIOIINE
npemioxkenus. [loMHuTe, YTO OOBEKTHBIN U CyOBEKTHBIN WH(QUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT NIPUAATOYHBIM IIPEIOKEHHUAM (CM. 00paser] BBIOTHEHN 1).

1) The a.c. used for power and lighting purposes is assumed to go through

50 cycles in one second.

2) Scientific discoveries to be practically applied in industry are paid spe-

cial attention to.

3) Conduction is known to be a process by which heat is transmitted
through a substance by molecular activity.

2. [lepenumure ¥ MUCHBMEHHO NIEPEBEUTE HA PYCCKUH S3BIK CIETYIONIUE
npemioxkernss. OOpaTuTe BHUMaHKE Ha TIEPEBOJ 3aBHCHMOTO M HE3aBHCHMOTO
(caMOCTOATENIFHOT0) MPUYACTHBIX 000POTOB (CM. 00pasel] BHITIONHEHHS 2).

1) All electrical conductors dissipate heat when carrying current.

2) Having been studied carefully, the new method was finally adopted.

3) The experiment was a success, our group achieving the necessary

results.

3. IlepenumuTe ¥ MUCEMEHHO IEPEBEIUTE HAa PYCCKHUH SI3BIK CIICAYIOLIUE
CIIOKHBIE Tpemnoxenus, O0paTuTe BHUMAaHHE HA IEPEBOJ YCIOBHBIX IPEIO-

JKeHUH (cM. o0pasel BHIIOTHEHHS 3).

1) If these scientists had made the experiment in time, they would have

got more information about this process.

2) It would be impossible to solve many problems without using com-

puters.

3) If the voltage increased electrons would acquire energy high enough to
ionize neutral molecules which they collide with.

4. TIpounTaiite U ycTHO mepeBeanTe ¢ 1-ro mo 5-i ab3arml Tekcra. [lepe-
MUIINTE ¥ MHCBbMEHHO nepeBeaute 1, 2 u 3-if ab3amsl.

IlosicHenus TCKCTY

constitution — coctas

matter — MaTepuall, BEIICCTBO, MaTCPpus
to be made up of — cocrosTh

current — TOK

they overlap to some extent — OHU B3aMHO ITPOHHKAIOT B KAKOH-TO Mepe

circuit — cxema, ceTb, LIeIb
rate — HOpMa, CKOPOCTh
d.c. (direct current) — MOCTOSIHHBIN TOK

a.c. (alternating current) — nepeMeHHBIH TOK
terminal (battery terminal) — momoc (akKyMyJISITOpHO#T) Gatapen

to assume — IIPUHUMATB, I10JIaraTtb
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5) Christopher Wren started once more with a magnificent vision of St
Paul’s and the rest of the City. All this, in spite of the fact, that he was more of
scientist and hadn’t actually built or designed anything until he was 30 years old.
He laid the foundation stone for the cathedral in 1675. 35 years later he set the
final stone in place. When he died he was buried in his own magnificent build-
ing.

7. IlpounTaiite 1-if u 2-if ab3ampl TEKCTa W MUCbMEHHO OTBETHTE Ha BO-
TPOCHI:

1) What was located on the site of St Paul’s Cathedral in the past?

2) Who was the first Christian church built by?

3) Why was the church destroyed at the time of the Saxon King?

4) Why was market place set up inside old St Paul’s during the reign of
King Henry VIII?

BAPHUAHT 2

1. TlepenuuuTe CleAyrONIME MPEIOKEHUS, ONPEACIUTe B KaKIAOM U3
HHX BHJOBPEMEHHY0 (opMy M 3aJ0r riarona-ckazyemoro (cM. obpasern 1). Ile-
peBeANTE IPEUIOKEHUSI Ha PYCCKHUIA SA3BIK.

1) When much had been done in the study of ecology by our University it
became an important scientific centre.

2) The Crown Jewels are shown in the Jewel House.

3) A very important question will be discussed at the conference.

4) The Tower of London was used as a royal palace, a fortress and a
prison.

2. Tlepenuiure ciemyromye NPEAIOKEHHS U MIEpEBEIUTe X Ha PYCCKHI
S3BIK, OOpalasi BHUMaHUE Ha pa3HbIC 3HAUCHUA CIIoB it, that, one (cM. oOpaser 2).

1) In the 16" century it was more profitable in England to breed sheep
than to grow grain.

2) It is said that all experiments are going on successfully.

3) This metro station was opened last year, and that one will be put into
operation in two years.

4) One must always observe the traffic rules.

5) The question that was discussed at the conference is of great signifi-
cance.

3. [epenuinure NpeIOKESHUS U TIEPEBEIUTE UX HA PYCCKHM SI3bIK, 0Opa-
1asi BHUMaHKe Ha pa3Hble 3HaYeHHs r1aronos to be, to have, to do.

1) There are always at least 6 ravens at the Tower.

2) These factors had to be taken into account.

3) Tourists did not visit this museum.

4) The students are to study customs and traditions of the UK.
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Ilosicaenus TCKCTY

minute porous cavities — KpOIICYHbIE TOPUCTHIE MYCTOTHI

self-lubrication characteristic — cBOICTBO, 0O€ecCIIEUHBAIOIIEE CAMOCMAa3bIBAHUE JIE-
Tanen

self-lubricating bearing — caMocMa3bIBaIOIIMIACS TOANIHITHUK

powder metallurgy — mopomkoBast MeTayuTyprus

POWDER METALLURGY LOOKS TOWARDS THE FUTURE

1) Developments and advances in powder metallurgy, a technology cre-
ated some 50 years ago, can save manufacturing industry great amounts of valu-
able materials. Powder metallurgy is a cheap alternative to many conventional
manufacturing processes.

2) When components, simple or complex, require precision and high qual-
ity at a comparatively low lost — powder metallurgy can provide the solution of
the problem. An important feature of powder metallurgy is that it can provide
the industry with such material compositions whirl, are not achievable by any
other means.

3) Components produced by the powder metallurgy process can go
straight into the manufacturing cycle or, if required, undergo further processing,
including heat treatment. Powder metallurgy is finding new applications in vari-
ous industries — in electronics, aviation, machine-building, etc.

4) The unique physical properties of powder metallurgy parts enable oil to
be retained in minute porous cavities within the part. This sell lubricating char-
acteristic is long lasting and can eliminate other lubrication systems.

5) The research and production association for powder metallurgy has de-
veloped a number of processes for powder metallurgy components production.
The source material there is metal powder which is subjected to high pressure to
acquire a required shape and is then put to thermo-electric furnaces. The resul-
tant parts are more durable and require no additional machining.

6) Future processes to be introduced by the association will produce self-
lubricating bearings, metal and nonmetal alloys and other match also with preset
properties based on combinations of various powders. Metal powder with its un-
usual characteristic features and properties is listed in the category of new mate-
rials.

5. IlpounraiiTe 5-1f M 6-if ab3ambl TEKCTa © OTBETHTE MACHMEHHO Ha Clie-
JIYIOIIHE BOMPOCHI:

1) What is the source material for powder metallurgy components produc-
tion?

2) What will future processes introduced by the association produce?

3) What kind of material is metal powder?
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3. It is Christopher Wren that was Nmenno Kpucrodep Pen Obi1 mocien-
the final architect of St Paul’s HuM apxutekropom Cobopa Casroro
Cathedral. [TaBma.

O6pasey ebinonHeHust 3 (x yup. 4)

1. What is the name of the book you | Kak Ha3sIBaeTcs KHHTA, KOTOPYIO THI YH-

are reading? Taeurb?

2. The church we want to visit is | LlepkoBb, KOTOPYIO MBI XOTUM OCMOTPETH,

one of the oldest in the world. OJTHA M3 CaMBIX JPEBHEUIIINX B MUPE.
BAPHUAHT 1

1. TlepenuuuTe CleayronMe NPEUIOKEHUS, ONPENCIUTE B KaXKIOM U3
HUX BHJOBPEMEHHYIO (opMy U 3aJI0T riarona-ckazyemoro (cMm. obpaszer 1). Tle-
peBENTE NPEIUIOKESHUS HA PYCCKUM S3BIK.

1) When much material had been looked through and some problems had
been solved, the article was published.

2) St Paul’s Cathedral was built in the time of William the Conqueror.

3) St. Isaak Cathedral was being built for 40 years: from 1818 to 1858.

4) This guide is listened to with great interest.

2. Tlepenuiuure cieayrolye NPEATIOKEHHS U MEPEBEIUTE UX HA PYCCKHUI
SI3BIK, 0OpaIlasi BHUMAHUE Ha pa3HbIC 3HAUCHU CIIoB it, that, one (cMm. oOpaserr 2).

1) It is easy to answer this question.

2) One can see many banks, offices and the Stock Exchange in the City.

3) St Paul’ Cathedral is one of the most famous buildings in the world.

4) One should take into consideration that this problem is very difficult.

5) It is the Parliament that passes new laws.

3. [epenuinure OpeUIOKEHUS M TIEPEBEIUTE UX HA PYCCKHI S3bIK, 0Opa-
11as BHUMaHUE Ha pa3Hble 3Ha4eHMs ri1aroios to be, to have, to do.

1) You have to come to the language laboratory of the University to work
at your pronunciation.

2) This book does not simply discuss what you must to do, but gives you
effective tools for how to do it.

3) To be able to trade with distant countries merchants had to know the
way of life and the character of the people there.

4) The exam was to start in the morning.

4. [lepenummure CileayIOUUe MPEIOKEHUS U TIEPEBEAUTE UX HA PYCCKUH
SI3bIK, 00pallas BHUMaHue Ha OeCCcOl03HOe mouuHeHne (CM. obpaser 3).

1) We did not know he was responsible for this work.

2) I think we will complete our research in time.

3) The new facts he mentioned were interesting and important.
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changeovers. Each station is designed to perform a specific processing opera-
tion, so that the part or product is constructed stepwise as it progresses along the
line.

2) A raw work part enters at one end of the line, proceeds through each
workstation and appears at the other end as a completed product. In the normal
operation of the line, there is a work part being processed at each station, so that
many parts are being processed simultaneously and a finished part is produced
with each cycle of the line. The various operations, part transfers, and other ac-
tivities taking place on an automated transfer line must all be sequenced and co-
ordinated properly for the line to operate efficiently.

3) Modern automated lines are controlled by programmable logic control-
lers, which are special computers that can perform timing and sequencing func-
tions required to operate such equipment. Automated production lines are util-
ized in many industries, mostly automobile, where they are used for processes
such as machining and pressworking.

4) Machining is a manufacturing process in which metal is removed by a
cutting or shaping tool, so that the remaining work part is the desired shape. Ma-
chinery and motor components are usually made by this process. In many cases,
multiple operations are required to completely shape the part. If the part is mass-
produced, an automated transfer line is often the most economical method of
production. Many separate operations are divided among the workstations.

5) Pressworking operations involve the cutting and forming of parts from
sheet metal. Examples of such parts include automobile body panels, outer
shells of laundry machines and metal furniture.

5. [lpouwnraiite 4-it u 5-if ab3aubl TEKCTa U OTBETHTE MHUCHMEHHO Ha Clie-
JYIOIIFE BOIPOCHI:

1) What is machining?

2) What is necessary in case of mass-produced work part?

3) What do pressworking operations comprise? Give some examples.

BAPHUAHT 5

1. IlepenumnTe ¥ MUCHMEHHO MEPEBEIUTE HA PYCCKHI A3BIK CIEAYIOIINE
nipeutoxkenust. [IoMHnTe, YTO OOBEKTHBIN N CyOBEKTHBIN HHPUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT IPHIATOYHBIM HPEUIOKEHNAM (CM. 0Opaser] BEITOTHEHHS 1).

1) The metal to be poured into a mold for casting may contract or expand
on solidifying.

2) The properties of the new material are known to be determined next
month.

3) All the changes of temperature and changes of state to be discussed are
shown by a graph in Fig. 2.
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skill of modeling anatomical subjects in wax. Soon Marie and her mother with
the doctor Curtius moved to Paris. Dr. Curtius acted as a teacher to Marie,
schooling her in the techniques of wax portraits. Thanks to him she used a scien-
tific approach in wax portraiture.

3) At the time of the Revolution Marie and her mother were imprisoned
for some time. Later Marie was asked to prepare the death masks of French aris-
tocrats who had been executed — among them the King and the Queen. The time
of terror came to an end. In 1794 the doctor died and Marie inherited the busi-
ness which had grown under her influence.

4) In the following years she married a French engineer, Frangois Tussaud
and by 1800 had given birth to three children: a daughter who died and two
sons. It was difficult for the exhibition to survive in France and in 1802 Marie
Tussaud made a monument decision. She would leave her husband and baby son
in Paris while she and her elder son would tour the exhibition round the British
Isles.

5) She spent the next 33 years travelling in Great Britain. Later her other
son joined her. Both of her sons were interested in the business. The travels
ended in 1835 when Madame Tussaud’s exhibition found a permanent home in
London.

6) Madame Tussaud's wax museum has now grown to become a major
tourist attraction in London; its current location is on Marylebone Road.

7. lpouwnraiite 4, 5 u 6-i1 ab3aIpl TEKCTa U MUCHMEHHO OTBETHTE Ha BO-
TIPOCHI:

1) Why did Marie Tussaud leave her husband and a son in Paris?

2) How long was Marie’s travelling in Great Britain?

3) When did Madame Tussaud’s exhibition return to London?

4) Where is Madame Tussaud's wax museum located now?

BAPHUAHT 4

1. IlepenumuTe crleayrone MPEUIOKEHUS, ONPENCIUTE B KaKIOM U3
HUX BHIOBPEMEHHYIO ()OpMY | 3aJIOT IIarojia-ckazyeMmoro (cM. oopasern 1). Ie-
peBequTe NPEATOKCHHS Ha PYCCKHM S3BIK.

1) Many green parks in London have been enjoyed by its citizens.

2) Kensington Gardens are separated from Hyde Park by a road.

3) The construction of this house will be completed in a month.

4) It’s hard to believe that the roads were once infested by villains and
popular with duelists.

2. Tlepenuiure cieayrolye NPEATIOKEHHS U MIEPEBEIUTE UX HA PYCCKHI
S3BIK, 0Opalasi BHUMAaHUE Ha pa3HbIC 3HAUCHU CIIoB it, that, one (cM. oOpaser 2).

1) It is the function of Parliament to make and to adopt new laws.
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2) Experience shows this strategy to have produced better results than
more traditional algorithms.

3) The new methods were found to have many disadvantages.

2. lepenuinure ¥ NUCHMEHHO TIEPEBEINTE HA PYCCKHIA SI3BIK CIIEIYIOIINE
npeioxkenus. OOparuTe BHUMaHUE Ha MEPEBOJ 3aBUCHMOIO M HE3aBHCHUMOTO
(caMOCTOATENBHOTO) MPUYACTHBIX 000POTOB (CM. 00pa3ell BHITIOTHECHHUS 2).

1) Having completed all our preparations we started a new series of ex-
periments.

2) This plant will produce the new types of machines being imported now
from abroad.

3) New machine-tools were delivered to the plant, all of them being in
good order.

3. [epenuinure ¥ NUCHMEHHO MEPEBENTE HA PYCCKHIA SI3BIK CIIEIYIOIINE
CIIOKHBIE Tpemnoxenus, OOpaTiuTe BHUMAaHUE HA MEPEBOJ YCIOBHBIX IPEIIO-
JKeHUH (CM. o0paser] BBIIOTHEHHS 3).

1) If the experiment is a success, it will confirm our theory.

2) If we had obtained the necessary data, we should have finished the
work earlier.

3) It would be impossible to protect metal from corrosion without the
films.

4. TIpouwnraiite U ycTHO mepeBeauTe ¢ 1-ro mo 6-i ab3ambl Tekcra. [lepe-
MUIIATE W TIMChbMEHHO TiepeBeaute 1, 2, 3 u 4-i ab3anebl.

[TosicHeHus K TeKCTy

decibel — nerm6en (db) = 0.1 b; b (6en) — akycTHUecKas eIUHUIA H3MEPSHUS
damping — nemndupoBanue, rameHue (koyebaHuil)

to sheet-metal shells — k Hapy>KHBIM YacTsIM, C/ICTAHHBIM M3 JIMCTOBOTO JKeje3a

a high inherent damping capacity — crmocoOHOCTh CHIILHOT'O BHYTPEHHET0 AeMII(pH-
poBaHUs

yet — 30ecb HO

SILENT METALS

1) A hundred years ago noise on the main streets of the world’s biggest
cities did not exceed 61 decibels. Today industrial noise is at very high level at
many factories, and in some it reaches 90 to 110 decibels.

2) Noise is an ever growing inconvenience of modern life, and of it is
generated by vibrations of metals. These vibrations not only cause noise but can
also lead to “fatigue” and consequent failure of a structure.

3) Research into methods which can minimize vibrations in structures is
therefore of considerable importance. There are two methods to reduce vibration
in an engineering design; either we make the structure so stiff and heavy that it
cannot vibrate significantly, or we introduce “damping” into the structure, that
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3) The ravens whose forefathers used to find food in the Tower still live
here as part of its history. There are always at least 6 ravens at the Tower. There
is a story that they bring good luck to Britain, if they stay at the Tower. That’s
why they get “paid” meat and biscuits every day. But their wings are cut so that
they can’t fly away. They are not very friendly.

4) The White Tower was built by William the Conqueror to protect and
control the City of London. It is the oldest and the most important building, sur-
rounded by other towers, which all have different names.

5) The Tower is guarded by the Yeomen Warders, called Beefeaters. To-
day they work mostly as guides. They show people around and tell stories about
all the terrible things that have happened here. They still wear the high ruffs and
scarlet tunics assigned to them during the reign of Queen Elizabeth I.

6) The Crown Jewels are shown in the Jewel House. They are well looked
after. Once Colonel Thomas Blood attempted to steal them. Blood and his ac-
complices bound and gagged the Jewel House keeper. Although they laid their
hands on the Imperial State Crown, Sceptre and Orb, they were foiled when the
keeper's son turned up unexpectedly and raised the alarm. The Crown Jewels are
currently stored in the Waterloo Barracks at the Tower.

7. lpouwnraiite 4, 5 u 6-11 ab3ampl TeKCTa U MHCEMEHHO OTBETHTE Ha BO-
TPOCHI:

1) Who was the White Tower built by?

2) What kind of work do the Yeomen Warders do in the Tower?

3) What do the Beefeaters look like?

4) Did Colonel Thomas Blood steal the Crown Jewels? Why?

BAPUAHT 3

1. IlepenumuTe clemyromue MPELIOKEHUS, ONPENEIUTE B KaKAOM U3
HHX BHJOBPEMEHHY0 (popMy M 3aJ0T riarona-ckazyemoro (cM. odpasern 1). Ile-
peBeANTE IPEUIOKEHUSI Ha PYCCKHUM SA3BIK.

1) Mary’s father, a soldier, was killed in battle two month before her birth.

2) These books were being published for a whole year.

3) The construction of this building has been completed this month.

4) All the students will have been examined by tomorrow.

2. [lepenummre cneayromuye NPEAJIOAKEHUS U IEPEBEANUTE UX HA PYCCKUI
SI3BIK, OOpallas BHUMAaHUE Ha pa3HbIC 3HAUCHU CIIOB it, that, one (cM. oOpaser 2).

1) It was only with the establishing of Moscow University that legal sci-
ence began to develop in Russia. It was a great progress.

2) The territory of Moscow is larger than that of London.

3) In London one must get used to the left-side traffic.
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3. [lepenmiure ¥ NHCHMEHHO IEPEBEANTE HA PYCCKHUH S3bIK CIICIYIOIINE
ClIOXHBIE TIpeutoxkenus. OOpaTuTe BHUMaHHE Ha TO, KaK MEPeBOASATCS yCIOB-
HBIE TIPETOKEHNA (CM. 00pa3ers BBITOTHEHNUS 3).

1) If liquids expand upon freezing, an increase of pressure lowers the
freezing point.

2) If the metal had been heated slowly, the first changes in its appearance
would have occurred at a temperature of 1,000°K.

3) It would be impossible to determine the properties of these materials
without intensive studies in our research laboratory.

4. IIpounTaiite u ycTHO mepeBeaute ¢ 1-ro mo 5-# a63arm! Tekcra. Ilepe-
MUTIATE ¥ TUCEMEHHO TiepeBenuTe 1, 2, 3 u 4-ii ab3aribl.

ITosicHeHus K TEKCTY

alloy — criaB
brass — naTyHb
molten — pacriiaBIeHHBIH
copper — Me/ib
tin — 0J0BO
ALLOYS

1) The word alloy comes from a French word meaning “to combine”.
When metals in a molten state unite and make what seems to be a single sub-
stance, they are said to form an alloy. For example, brass is an alloy of copper
and zinc. Most alloys are known to be made by melting the metals together but
some are made by electrochemical methods and a few by compressing the pow-
dered metals together.

2) Men first learned about the simple metals like copper and tin. Then,
perhaps after, a fire, they found that a different substance was formed if copper
and tin were melted together. This substance, called bronze, was found to be
more useful than either of the metals by themselves, for when two or more met-
als form an alloy the result is a substance which has different properties from
those of the original metals.

3) Metallurgists are known to have produced many kinds of alloys which
can be used in several different ways.

4) In the homes of ancient people copper was used to make tools and
weapons but it was too soft to be really suitable. It soon lost its sharp edge or
bent if it struck something hard. The discovery of bronze gave a harder and
more useful metal. Later iron was discovered and used instead of bronze.

5) When iron was obtained from the iron ore varying amounts of carbon
were left in the metal produced. More recently in history it became possible to
obtain iron with a definite amount of carbon in it. When this metal was made
red-hot and cooled quickly by plunging it into cold water, it became very much
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6. [IpounTaiiTe U YyCTHO MEPEBEANTE HA PYCCKUH SI3BIK ¢ 1-r0 1m0 5-i ab-
3aIrpl Tekera. [lepenumure 1 NHCEMEHHO mepeBeanTe 1-i u 2-i ab3alipl.

Ilosicaenus k TCKCTY

flag officer — axmupan, uMeer mpaBo MOJHUMATh CBOH (hiaar Ha kopabie; agMupan
¢iora

superb grasp — BeHMKOJIEHAs CIOCOOHOCTh OBICTPOTO MOHUMAHHUS

the Battle of Trafalgar — OutBa npu Meice Tpadansrap Ha ATIaHTHYECKOM MOOe-
pexbe Mcnanuu B 1805 1.

monument’s plinth — mocTaMeHT MaMsATHUKA

mass rallies — MaccoBbIe MHUTHHTH

TRAFALGAR SQUARE

1) At the beginning of the 19" century the English fleet under Admiral
Nelson’s command defeated the French and Spaniards in the great sea battle at
Trafalgar. Horatio Nelson was a flag officer famous for his service in the Royal
Navy, particularly during the Napoleonic Wars. He was noted for his inspira-
tional leadership and superb grasp of strategy and unconventional tactics, which
resulted in a number of decisive naval victories. He was wounded several times
in combat, losing one arm and the sight in one eye. Of his several victories, the
best known and notable was the Battle of Trafalgar in 1805.

2) Napoleon had threatened to invade Britain several times. While the
preparations to defend Britain were being made at home, Admiral Nelson swept
the seas searching for the French navy and at last met it in Trafalgar Bay, off the
coast of Spain. Nelson was killed in the Battle, but the victory was won. Napo-
leon’s power on the sea was utterly destroyed. Britain was once more saved
from all fear of invasion and the ribbon of water between Britain and the Conti-
nent was enough to keep her safe.

3) Trafalgar Square commemorates Nelson’s victory at the Battle of Tra-
falgar. In the middle of the Square rises the Nelson Column, a monument to
Admiral Nelson. The monument was constructed between 1840 and 1843 to a
design by William Railton at a cost of £47,000. The sandstone statue of Nelson
is by E. H. Baily and the four bronze lions on the base, added in 1867, were de-
signed by Sir Edwin Landseer.

4) But Trafalgar Square is not used only for the commemoration of Admi-
ral Nelson. It is also the meeting — place of the members and supporters of the
British peace movement. In fact, mass rallies of many organizations take place
here and the monument’s plinth is often used as a platform by the speakers.

5) Sometimes there are hundreds of Londoners here, strolling up and
down the Square, meeting friends and resting. Trafalgar Square is a public space
and tourist attraction in central London.
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the engine) These qualities are particularly in evidence in the Kamov Ka-50
“Black Shark” helicopter of the Russian Air Force developed by Kamov design
bureau. It is a single-seat Russian attack helicopter with the distinctive coaxial
rotor. The Ka-50 was designed in the 1980s, adopted for service in the Russian
army in 1995 and is currently manufactured by the Progress company in
Arsenyev.

2) During the late 1990s, Kamov and Israel Aerospace Industries devel-
oped a tandem-seat cockpit version, the Kamov Ka-50-2 “Erdogan”, to compete
in Turkey’s attack helicopter competition. Kamov also designed another two-
seat variant, the Kamov Ka-52 “Alligator”.

3) The Ka-50 was designed to be small, fast and agile to improve surviv-
ability and lethality. For minimal weight and size (thus maximum speed and
agility) it was—uniquely among gunships—to be operated by a single pilot only.

4) Kamov concluded after thorough research of helicopter combat in Af-
ghanistan and other war zones that the typical attack mission phases of low-level
approach, pop-up target acquisition and weapon launch do not simultaneously
demand navigation, maneuvering and weapons operation of the pilot; and thus
with well-designed support automation a single pilot can carry out the entire
mission alone. During operational testing in the 1985-86, the workload on the
pilot was similar to a fighter-bomber pilot, and the pilot could perform both fly-
ing and navigation duties.

5) Like other Kamov helicopters, it features Kamov’s characteristic con-
tra-rotating co-axial rotor system, which removes the need for the entire tail ro-
tor assembly and improves the aircraft’s aerobatics qualities—it can perform
loops, rolls and “the funnel” (circle-strafing).

5. IIpouwnraiitTe 4-i 1 5-if ab3a1pl TEKCTa U OTBETHTE MUCHMEHHO Ha Clie-
QYOI BOTIPOCHI:
1) What can the contra-rotating co-axial rotor system improve?
2) What did Kamov conclude after research of helicopter combats in some
wars?
BAPUAHT 5

1. IlepenuimTe ¥ MUCEMEHHO MEPEBEIUTE HA PYCCKHI A3BIK CIEAYIOIINE
nipeutoxkenust. [loMHuTe, YT0 OOBEKTHBIN N CyObEKTHBII HHPUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT IPHATOYHBIM TPETIOKEHUSIM (CM. 00pa3er BBITOIHEHUS 1).

1) The early artificial satellites showed the Earth to be surrounded by
intense radiation.

2) The properties of the new material are known to be determined next
month.

3) All the changes of temperature and changes of state to be discussed are
shown by a graph in Fig. 2.
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PARKS AND GARDENS

1) The special feature that distinguishes London from other capital cities
is its many green parks, which have been enjoyed by its citizens since Hyde
Park became the first public garden in 1637.

2) Five of London’s nine royal parks are in the very near of the capital.
Among the most important parks that bring fresh life and colour to London are
St. James’s Park, Hyde Park and Kensington Gardens that stretch across the
West End. Each has its own character.

3) St. James's Park is the oldest of the Royal Parks of London. The park
has a small lake, St. James's Park Lake. The lake's collection of waterfowl in-
cludes a resident colony of pelicans, which has been a feature of the park since
the first gift of the birds from a Russian ambassador in 1664. Laid out in the
midst of government buildings and palaces, St. James’s Park is one of the small-
est, but with its charming lake enlivened by water birds, well- maintained
flower beds and view of Westminster from the bridge, is easily the most attrac-
tive.

4) Hyde Park has an area of 361 acres and its outstanding feature is the 40
— acre Serpentine boating lake. One of the great urban parks of the world was
once a deer — hunting park for Henry VIII and in 1851 it was the site for Lon-
don’s Great Exhibition. Londoners love to use this park and you’ll find joggers —
not to mention riding enthusiasts cantering around the horse track — taking ad-
vantage of its spaciousness. Another attraction of the park is Speaker’s Corner,
near the Marble Arch, where anyone can get up on a makeshift rostrum — often a
cardboard box — and spout their opinions.

5) Kensington Gardens are separated from Hyde Park by a road, but the
difference in character is at once apparent — it is more formal, more enclosed.
The Gardens share the boating lake with the neighboring park, but at this section
it is called the Long Water, where depending on the weather there is boating and
ice — skating, or swimming. William III nipped 26 acres off the western and of
Hyde Park in 1689 to make a garden for Kensington Palace. Expensive boats are
still sailed in the Round Pond and magnificent kites are flown.

7. lpouwnraiite 1, 2 u 3-i ab3a1pl TEKCTa U MUCHbMEHHO OTBETHTE Ha BO-
HPOCHI:

1) When was Hyde Park first opened to the public?

2) How many London’s royal parks are not far from the capital?

3) What park is the oldest of the Royal Parks of London?

4) What is St. James's Park famous for?
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3) With over 300 orders secured by early 2011, the Superjet 100 is widely
regarded as the most important project of the Russian civilian aircraft industry
and the project receives substantial support from the Russian government. The
final assembly of the plane is done by Komsomolsk-on-Amur Aircraft Produc-
tion Association, its SaM-146 turbofan engines, providing 13,500 to 17,500
pounds-force (60 to 78 kN) of thrust are designed and produced by the French-
Russian Power Jet joint-venture and the plane is marketed internationally by Su-
perlet International. The noise and emissions levels satisfy the existing ICAO
requirements.

4) The first test flight took place on 19 May 2008 at the Dzemgi airport at
the Komsomolsk-on-Amur Aircraft Production Association. The first Superjet
spent 1 hour, 5 minutes in the air, and reached an altitude of 1,200 meters.

5) At the Russian domestic market, the Sukhoi Superjet 100 (SSJ) is in-
tended to replace the aging Tupolev Tu-134 and Yakovlev Yak-42 planes. The
Superjet 100 is the first new civil aircraft developed in post-Soviet Russia.

5. IIpouwnraiire 3-if 1 4-if ab3ambl TEKCTa M OTBETHTE IMMUCHMEHHO Ha CJe-
JYIOIINE BOIPOCHL:

1) Where is the final assembly of the Superjet 100 done?

2) Where and when did the first test flight of the Sukhoi Superjet 100
take place?

KOHTPOJIbHOE 3AOAHUE 4
AN cTyAeHTOB HanpasneHus «TexHonorus
MaLLIMHOCTPOEHMNSA»

UroOBl TpaBUJIFHO BBINOJIHATH 3agaHue 4, HEOOXOTUMO YCBOUTH ClIe-
JyIOIIMe pa3essl Kypca aHIMHCKOTO S3bIKa 10 PEKOMEH/I0BAHHOMY yUCOHUKY:

1) cnoxubie popmbl mHGuHUTHBA (Passive Infinitive, Perfect Infinitive);
000pOTHI, pAaBHO3HAYHBIC MPUAATOYHBIM MPEIUIOKEHUIM: OOBEKTHBIA WH()HHU-
THUBHBIA 000pOT, CyOBEKTHBIN MHPUHUTUBHBINA 000pOT;

2) mpuvactus (Participle 1, 1), He3aBUCHMBIi (CaMOCTOSITEIBHBIN) TpUYa-
CTHBIH 000pOT;

3) yCIOBHBIE MPEIOKEHUS.

Hcnione3yiite 06pa31isl BEIIOIHEHHS yIPaKHEHUI.

O6pa3sey ebinonHeHus 1 (x ynp. 1)

1. Copper is known to have been used | M3BecTHO, 4TO MeIb B APEBHOCTH
in prehistoric times for making weap- | HCIIOJIB30BaNN JUIsl HU3TOTOBJICHUS
ons and tools OpYKHUS ¥ OPYAHHA TpyAa.
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5) Further, to be satisfactory, the vehicle should display stable characteris-
tics, so that if it is disturbed from an equilibrium condition, forces and moments
are created which return it to its original condition without necessitating correc-
tive action on the part of the pilot. Efficient design will minimize the aerody-
namic drag, thereby reducing the propulsive thrust required for a given flight
condition, and will maximize the lifting capability per pound of airframe and
engine weight, thereby increasing the useful, or transportable, load.

5. Ilpouwnraiite 5-i ab3al TeKCTa ¥ OTBETHTE MUCHMEHHO Ha CIICTYFOLIHIA
BOIIPOC:

1) What must an airplane consist of to achieve practical flight?

2) What will the efficient design of the vehicle minimize and maximize?

BAPHUAHT 2

1. [MepenuunTe U MUCBMEHHO MEPEBEANTE HA PYCCKHUM SI3BIK CIEAYIOLINE
npemiokenns. [lToMHUTE, 9TO OOBEKTHBIN M CyOBEKTHBIN HHPUHUTHBHBIE 000PO-
ThI COOTBETCTBYIOT PHIATOYHBIM TPETOKEHUSIM (CM. 0Opasel] BHIMONTHEeH s 1).

1) Astronautics is considered to be the science and technology of the de-
sign and operation of space vehicles.

2) On some occasions scientists may consider the acceleration of gravity
to be constant.

3) Tests to determine properties of propellants are currently in preparation
at the laboratory.

2. [lepenuiuuTte ¥ MICBMEHHO MEPEBEIUTE HA PYCCKHUIT SI3BIK CICAYIOIINE
NpeUIoKEeHUs], 00paTUTe BHUMaHUE Ha IEPEBOJ 3aBUCUMOIO M HE3aBHCHUMOTO
(caMOCTOATENBHOTO) MPUYACTHBIX 000POTOB (CM. 00pa3el BRIOTHCHUS 2).

1) The indicated airspeed of the airplane being controlled constantly, the
pilot may determine the plane’s true airspeed.

2) The first indication of icing the airplane is a loss of power, with the loss
increasing at a rapid rate.

3) Air flowing around the cockpit makes a tremendous noise.

3. [lepenuiuure ¥ NHCHMEHHO NEPEBEANTE HA PYCCKHM SI3bIK CIIEIYIOIINE
CIIOKHBIE IperiokeHus. OOpaTuTe BHUMaHHE HA TO, KaK HEPEBOAATCS YCIIOB-
HbIC MPEIOKEHHs (CM. 00pa3el] BBITOTHEHUS 3).

1) At high speeds he would not be able to survive in his cockpit if special
cooling devices were not used.

2) If outside forces disturb a stable aircraft from its normal flight, the air-
craft tends to return eventually to its original position.

3) It would be impossible to determine the properties of these materials
without intensive studies in our research laboratory.
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4. TlpounTaiiTe U yCTHO TiepeBeauTe ¢ 1-ro mo 5-i ad3ambl TekcTa. [lepe-
MUIIUTE U MMCbMEHHO nepeenute 1, 3 u 4-it ab3aupl,

Ilosicaenus TCKCTY

spoiler aileron — unTepuenTOp

trailing edge — 3agHuit kpaii; 3aTHAST KPOMKa

camber — U3ru0 KpbLUIa

airfoil — aspoaHaMuveckas IOBEPXHOCTh; KPBLJIO; TPOQHIIb KpbLiIa
(aerodynamic) chord — (a’sponuHaMuyeckas) xopaa

fore-and-aft — mpomonbHBIiI

torque — KpYTSAIIMA MOMEHT; BPAIIAIOIINI MOMEHT; U3THOAIOIINNA MOMEHT

AILERON

1) Aileron is a hinged rear portion of an aircraft wing, moved differen-
tially on each side of the aircraft to obtain lateral or roll control moments. The
angular settings of the ailerons are controlled by the human or automatic pilot
through the flight control system.

2) The operating principles of ailerons are the same as for all trailing-edge
hinged control devices. Deflection of an aileron changes the effective camber, or
airfoil curvature relative to the wing chord, of the entire wing forward of the ai-
leron. With the trailing edge deflected upward, reduced local flow velocities are
produced on the upper wing surface, and increased local flow velocities are pro-
duced on the lower wing surface.

3) By Bernoulli’s law, this results in a reduction of lift over the portion of
the wing forward of the aileron, and on the aileron itself. Conversely, trailing-
edge down deflection of a flap-type aileron increases the lift in the same areas.

4) Ailerons are located as close as possible to the wing tips, to maximize
rolling moment by increasing the moment arm of the force due to the change in
wing lift. In the case of flap-type ailerons, when the trailing edge is raised on
one wing, say the left, the trailing edge of the aileron on the opposite or right
wing is lowered by about the same amount. The decrease in lift on the left wing
is accompanied by a lift increase on the right wing. While the net wing lift re-
mains about the same, a rolling moment or torque about the aircraft's fore-and-
aft axis develops in a left, or counterclockwise, direction as seen by the pilot.

5) Flap-type ailerons are replaced or supplemented by spoiler-type ailer-
ons for a variety of reasons. Spoiler ailerons are usually installed forward of the
landing flaps on commercial jet transports, in order to supplement aileron effec-
tiveness during landing approaches, when the landing flaps are extended.
Greatly reduced takeoff and landing speeds can be obtained by devoting the
trailing edge of the entire wing to high-lift flaps. This is made possible by sub-
stituting spoilers for flap-type ailerons.
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3. New technological processes having | Korma Obutn  pa3paboTaHbl HOBBIC

been developed, new types of equip- | TeXHOJOTHUECKHE IPOLECCHl, B IEXE
ment have been installed in the shop. | 6but0 ycTaHoBIeHO HOBOE 000pYIO-
BaHmue.

O6pasey ebinosHeHus 3 (k ymp. 3)

1. If the installation is put into opera- | Ecniu ycraHoBka OyJer mylieHa BO-
tion in time, the economic effect will | Bpems, sxkoHOMHYeCcKHUiT dpdekT BO3-
be greater. pacrer.

2. The airspeed indicator tells the pilot | Yka3arenb BO3IyIIHOH CKOPOCTH CO-
what his airspeed would be if he were | obmaer muIoTy, Kakoi Moria Ol OBITh

flying at sea-level under standard at- | ckopocTh BO3IYHIHOTO MOTOKA, €CIH
mospheric conditions. OBl OH JIeTeNl HaJ YpPOBHEM MOpS IIPH
HOPMAaJIbHBIX aTMOC(EPHBIX YCIOBHSIX.
3. It would be impossible to build Beuto OB HEBO3MOXKHO IOCTPOUTH
spaceships without using new materi- | kocMuueckue Kopabmu 0e3 MpUMeHe-
als and alloys. HUS HOBBIX MaTEPHAJIOB U CILIABOB.
BAPUAHT 1

1. IlepenuinTe ¥ MUCbMEHHO MEPEBEIUTE HA PYCCKHUI A3BIK CIEAYIOIINE
npemioxkeHus. [lToMHUTE, 9TO OOBEKTHBIN U CyOBEKTHBIH HHPUHUTHBHBIE 000PO-
TBI COOTBETCTBYIOT IPHIATOYHBIM IPEUIOKEHNAM (CM. 00paser] BEITOTHEHHS 1).

1) The speed of the aircraft at the time of the explosion is estimated to
have been about 300 knots.

2) We expect the new aircraft to fly this year.

3) The spacecraft appears to have encountered very few micrometeoroids
in its travel.

2. [lepenuumTe ¥ MHUCEMEHHO TEPEBEIUTE HA PYCCKHUI S3BIK CIICTYIOIIUC
npeioxkenus. OOparuTe BHUMaHUE Ha TEPEBOJ] 3aBUCHMMOIO M HE3aBHCHUMOTO
(caMOoCTOATENNFHOT0) IPUIACTHBIX 000POTOB (CM. 00pasel BHITIOIHEHHS 2).

1) Having done a number of calculations, our astronomers have shown
that the basic mass of the galaxies is concentrated outside their visible part.

2) A simple laboratory experiment demonstrating this principle is shown
in Fig. 29.

3) With the first phase of the test flight completed, attention now turns to
modifications of the aircraft.

3. [lepenummTe ¥ THCEMEHHO TIEPEBEIUTE HA PYCCKHUH S3BIK CIICTYIOIIIE
CIIOKHBIE Tpemnoxenus, OOpaTuTe BHUMAaHUE HA MEPEBOJ YCIOBHBIX IPEIIO-
JKeHUH (CM. 00paser] BHIIOTHEHHS 3).
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air drag — a3poIMHAMIYECKOE COMPOTUBIICHUE, COMIPOTHBICHUE BO3/IyXa
directional stability — nponosbHas (myTeBas, KypcoBasi) yCTOHUYHBOCTh

PARTS OF AN AIRPLANE

1) The airplane has six main parts: fuselage, wings, stabilizer (or tail
plane), rudder, one or more engines, and landing gear. The fuselage is the main
body of the machine, customarily streamlined in form. It usually contains con-
trol equipment, and space for passengers and cargo.

2) The wings are the main supporting surfaces. Modern airplanes are
monoplanes (airplanes with one wing) and may be high-wing, mid-wing, or low-
wing (relative to the bottom of the fuselage). At the trailing edge of the wings
are auxiliary hinged surfaces known as ailerons that are used to gain lateral con-
trol and to turn the airplane.

3) The lift of an airplane, or the force that supports it in flight, is basically
the result of the direct action of the air against the surfaces of the wings, which
causes air to be accelerated downward. The lift varies with the speed, there be-
ing a minimum speed at which flight can be maintained. This is known as the
stall speed. Because speed is so important to maintain lift, objects such as fuel
tanks and engines that are carried outside the fuselage are enclosed in structures
called nacelles, or pods, to reduce air drag (the retarding force of the air as the
airplane moves through it).

4) Directional stability is provided by the tail fin, a fixed vertical airfoil at
the rear of the plane. The stabilizer, or tail plane, is a fixed horizontal airfoil at
the rear of the airplane used to suppress undesired pitching motions. To the rear
of the stabilizer are usually hinged the elevators, movable auxiliary surfaces that
are used to produce controlled pitching.

5) The rudder, generally at the rear of the tail fin, is a movable auxiliary
airfoil that gives the craft a yawing (turning about a vertical axis) movement in
normal flight. The rear array of airfoils is called the empennage, or tail assem-
bly. Some aircraft have additional flaps near the ailerons that can be lowered
during takeoff and landing to augment lift at the cost of increased drag.

5. Ilpouwnrtaiite 4-if u 5-i ab3arbl TEKCTa M OTBETHTE MUCHMEHHO Ha Clie-
JYIOIIFE BOIPOCHI:

1) What is directional stability provided by?

2) What is the stabilizer used for?

3) Where is the rudder located and what is its function?
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