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JlaGopaTopnas padora 1

Camapcknuii 'ocygapcTBeHHBI A3POKOCMUYECKUIl Y HU-
epcuTeT

3aganmne 1. [Ipocnymmaiite, HOBTOPUTE U 3aIIOMHHUTE CJIOBA!

1. aerospace - a9POKOCMUYECKHUH

2. training - oOyueHue

3. related industries - CMEXKHBIE OTPACTH
TIPOMBIIIICHHOCTH

4. founder - OCHOBATEIh

5. faculty - pakynpTeT

6. aircraft - CaMOJIET, aBUaIUs

7. engine - ABUTATEIb

8. engineering - TEXHHKA

9. economics - 5KOHOMHUKA

10.management - YIPABJICHHE

11.simultaneously - OJTHOBPEMEHHO

12 staff - IITAT COTPYAHUKOB

13.department - kaeapa

14.a yacht club - SIXT-KITy0

15.a hostel - o0MIexKnUTHE

16 facility - y1o0cTBa

17.to be engaged - OBITH BOBIICUCHHBIM B

18.applied - MPUKJIAAHOM

19.research and development - ACCTICIOBAHUE W PA3BUTHE

20.specialization - CTICIAAT3 IS

21.adherence to - IPUBEPKEHHOCTh

22 .provide for - obecreunBaTh

23 .bilingual - IBY SI3bIYHBIH

24 management and marketing - YIPABJICHUE U MAPKETUHT

3aganue 2. [IpournTe U noragaiTech 0 3HAYCHHUH CIACAYIONIUX CJIOB M CIIOBOCO-
YCTAHUU:

leading higher education institution; space-rocket construction industry; to be
renamed; to include; a catering facility; distinctive feature; adherence to; educa-
tion through research principle; to take part in; to develop cooperation with; co-
operation agreements.

3ananue 3. [IpouTuTe U NEpeBEAUTE TEKCT.

Samara State Aerospace University
Samara State Aerospace University (SSAU) 1s a leading higher educa-
tion institution for the training of engineers for the aviation, space-rocket con-
struction and radio-electronics and other related industries. It was established
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in 1942 as the Kuibyshev Institute of Aviation. In 1966 it was renamed after
S.P.Korolyov, the founder of cosmonautics, and in 1992 the institute became
Samara State Aerospace University.

There are seven faculties at the University: Faculty of Aircraft Construc-
tion, Faculty of Aircraft Engines, Faculty of Awviation Transport Engineers,
Faculty of Plastic Working of Metals, Faculty of Radio-Engineering, Faculty of
Information Science, College of Economics and Management.

About 6000 students are simultaneously trained at the University, and
its staff includes more that 7000 teachers. The University has 40 departments,
laboratories, classrooms, computing centres, a well-stocked library, a sports
club, a sports centre with a swimming-pool, a summer sports camp, a yacht
club, a museum of aviation, a museum of aircraft engine history, a fitness and
health centre, a catering facility, a print facility, seven student hostels and oth-
ers.

The University is a large scientific centre engaged in theoretical and ap-
plied research and development. Now its seven faculties train students in 21
specializations. One distinctive feature of the University is adherence to the
“education-through research™ principle. Students have always taken an active
part in research efforts. The University's strong scientific traditions and excellent
facilities make it a leading institution for both state and regional scientific pro-
grammes. As a result of research and development carried out at the University a
number of instruments, devices and systems have been developed, made, tested
and commercially produced in small quantities.

In 1990 the University began to intensively develop cooperation with
foreign partners. Cooperation agreements with foreign universities provide for
training of bilingual specialists. The developments also help develop specialists
in management and marketing.

The Aerospace University's foreign partners include Oxford Polytechnic
(Great Britain), Munich Technical University (Germany), Bradley University
and Dowling College (USA) and others.
3apanmne 4. 3aaaiiTe K TEKCTY MUChbMEHHO 3 crienuaabHbIX Bompoca (1 Bompoc k
nojyIexarieMy), 2 oommx Bonpoca, | ampTepHaTUBHBIN U | pa3aenuTenbHbIi
BOTIPOCHI.
3aganue 5. JaiiTe aHMIMIICKUE YKBHBAJICHTHI. BEIYINEE BhICIICe yueOHOE 3aBe-
JICHHC, TPESANPHUATHE, TOCTOSIHHO, CICIHATA3AlAs, TOTOBUTh, OJHOBPEMEHHO;,
ITAaT COTPYIHUKOB, Kadenapa, oOMEKHUTHE, OTIMYHUTEIbHAS YepTa;, BEPHOCTH
yemy-Ji00; MPEAOCTABIIATH, YIIPABJICHUE, ABY SI3bIYHBIH.

3aganme 6. Cornacurech WK ONPOBEPTHUTE yTBepkaAcHUe. HaunHaiiTe mpen-
noxxeHus ¢ ¢pa3: I'm afraid that's wrong; you are quite right/you are not quite
right; that's not quite so; | think you are mistaken; as far as [ know; I think so/l
don't think so; according to the text.

1. SSAU is a leading higher education institution for the training of engi-

neers for the aviation only.
2. It was established in 1942, wasn't 1t?
3. About 7000 students are simultancously trained at the University.



4. The University is only a large educational centre.
5. Students have always taken an active part in research efforts.
6. The University's seven faculties train students in 15 specializations.
7. The University doesn't have any foreign partners.
3ananue 7. He risias B TEKCT, JOMOJHUTE MPEJIOKECHUS.
I. SSAU s .......
2. In 1942.
3
4

. There are ....... at the University.

5. ... .are simultaneously trained at the University.

6. The University is a large scientific centre .......

7. Students have always taken an active part .......

8. ... for both state and regional scientific and technological programmes.

9. A number of instruments, devices and systems ....... :
3apanue 8. CocTaBpTe U3 JAaHHBIX CJIOB IpeIokeHue: logical; the; was; estab-
lishment; the; needed; of; Institute; a; engineers; such; plants; the during; and;
hard; needed; time; as; planes; front.
3apanme 9. Pacckaxute no-anrnuicku temy "SSAU".
3ananue 10. [TucbMeHHO NEPEBEIUTE TEKCT.

How to Improve your English

Relax as you learn but learn as you relax. Even the playing of a game re-
quires a certain amount of work. Learn carefully a definite period every day -
two hours, an hour, even half an hour if that 1s all you can spare. But once you
have decided upon the schedule, stick to it. Make your studying a daily habit and
remember the old Roman adage: "Make haste slowly”. Don't try to learn too
much at one sitting. Knowledge like a food, must be chewed and swallowed a
little at a time.

The best way to learn a new subject is to stop from time to time to ask
yourself how much material has become firmly fixed in your mind. Learn to
read with your memory as well as with your own words.

Unlike your money, your knowledge increases as you share it.

Notes:

schedule — nmman

stick to — mpuaepKUBaTHCA
adage — mocoBHUIIA

haste — ToponuThes

chew — >xeBaTh

KonTpoabHasa padoTta 1.
L. Urenwue.

3ananue 1. [Ipoutute TEKCT, MOUMHUTE €r0 COACPIKAHUE, BCTABHTE BMECTO
MPOMYCKOB CJIOBA U3 PAMOYKH.

| facilities, provide, for, learning, computer, comfortable, range |




The Oxford Polytechnic

Oxford is probably the greatest centre of ... 1.... in the world. It has been
a place to study for seven hundred years.

The Oxford Polytechnic may only have existed ...2.... 20 years but its
reputation throughout Britain and indeed throughout the world has become sec-
ond to none. Over 5000 students are studying the widest ...3.... of subjects here.
What strikes you most is the extraordinary range of equipment and .. 4.... .

There are a quarter of a million books on the promises for you to read in
the library or to take away. Another thing is the .. .5.... . It works 24 hours a day
and 7 days a week. If you have a problem with speaking English there's a lan-
guage laboratory to teach you quickly and sympathetically. There's a doctor to
...6.... advice and treatment free to all students. There are all sorts of sports
available here.

The Polytechnic does everything it can to make your life ..7.... . So
wherever you come from you'll be made to feel that the Polytechnic is home.
3ananue 2. Bam naHbl OTBETHI. 3aaiiT€ K HUM BOMPOCHI.

1. For seven hundred years.
2. Yes, it does. It works 24 hours a day and 7 days a week.
3aganue 3. PacnonoxuTe NpeayioskeHUs B JIOTHUESCKON TIOCISA0BATEIIBHOCTH.
1. Oxford and Cambridge, the oldest universities are world-known for their
academic excellence.
2. The academic year is split into three terms.
3. There are 46 universities in Britain.
4. After three years of study a university graduate will leave with the Degree
of Bachelor of Arts or Science.
They differ from one another in history, tradition, academic organization.
6. Formal teaching takes place in the first terms which last for twenty four
weeks in total.
7. A university usually consists of colleges.
8. Umiversities teach in all major subject areas: arts, science, law, engineer-
ing, medicine, social sciences.
9. The third term is reserved for classes and examinations and last for six
weeks.
10.He can continue to take his Master's Degree and then the Doctor's.

hd

I1. I'pammaTuka.
3ananue 1. 3agaiiTe BOMPOC K MOJUEPKHYTOMY CJIOBY.

It takes me 25 minutes to get to the office.
3ananue 2. Haiiaute ommOKy U HCOIPaBbTE €€.

A B C D
At the end of the day they all are hungry and Jack's aunt gives a big meal them.
3ananmne 3. [lepeBeauTe Ha AaHTTIMHUCKUIN SI3bIK.
1. B moeit OuOaMoTEKE MHOTO MTPEKPACHBIX KHMT.




2. ITocmoTpu B okHO. et cunbHbIN 10K b, JJ0K b HAET yKe 2 THS.
MHe xanb, HO 1 He MOTY MPUHATH BaIlle MPEIOKEHHE. Y MEHS MHOTO
paboTHI.
B korma-anbyas npobosanu (to taste/to try) amoHckyto emy?
Korpa s nmpuimen B yHUBEPCHTET, TO y3HAIL, 4TO mpodeccop 3aboirer.
Illen cunmbHBIN CHET, HO MBI HAACSAIUCH, UTO CKOPO OH MPEKPATUTCA.
Ecnm Bl HEMHOTO MOayMaeTe, TO JaUTe MHE MTPaBUIIbLHBINA OTBET.
8. B oT0# cuTyalum €cTh 4TO-TO CTPAHHOE, HE TIpaBaa Jin?
JlaGopaTopHas paGora 2

W

A

C.I1. Kopoaés
3aganmne 1. [Ipocnymmaiite, HOBTOPUTE U 3aIIOMHHUTE CJIOBA!
1. designer - KOHCTPYKTOP
2. artificial - UCKYCCTBEHHBIH
3. tolaunch - 3aIyCKaTh
4. under the guidance - TIOJT PYKOBOJICTBOM
5. acquaintance - 3HAKOMCTBO
6. jet-propulsion - PCaKTUBHOE JIBHIKCHUC
7. participation - yyacTue
8. to devote oneself to - IOCBATHUTH ceOF ueMy-Ti00
9. to earn - 3apadaThiBaTh,
3aCJTyKUBATh
10.to award - HarpakJ1aTh

3ananue 2. [Ipoutute u AoragalTeCch O 3HAYEHUU CIEIYIOIIUX CJIOB:

System, sphere, cosmic, academician, aero-mechanical, group, hero, prize, bu-
reau, enthusiast, experimental, talent, organizer, ideas, spirit, satellite, industry,
title, order.

3apanme 3. [IpouTuTe U NEpPEBEAUTE TEKCT.

Sergey Korolyov

Academician Sergey Korolyov was an outstanding Soviet scientist and
designer of space-rocket systems. The first artificial Earth satellites and space-
ships in which man made his first cosmic flights were made under
S.P.Korolyov’s guidance.

Korolyov was born on January, the 12" 1907, in the city of Zhitomir into
the family of a teacher. From 1927 he worked in the Aircraft industry. In 1930,
without leaving his job, he graduated from the aeromechanic department of the
Moscow Bauman Higher Technical School and finished a flyer’s school the
same year.

After acquaintance with Konstantin Tsiolkovsky and his ideas Koro-
lyov became an enthusiast and one of the founders of space-rocketry engineer-
ing.
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In 1933 the Group for Studying jet propulsion was organized with his
participation, and they made the first experimental rockets. From then on he
devoted himself entirely to developing Soviet space-rocketry engineering.

Korolyov reared many leading scientists and engineers who are now
working in research and design bureaus in the sphere of space-rocketry engi-
neering.

S.P.Korolyov was a talented research worker, a brilliant organizer and a
man of high spiritual qualities. In 1967 our university was named after academi-
cian S_P Korolyov.

Sergey Korolyov’s fruitful work earned him the gratitude of the people
and he received high government awards. He was twice awarded the title of
Hero of Socialist Labour, and received the Lenin Prize, and Orders and Medals
of the Soviet Union.
3ananue 4. JlaliTe pycCKre SKBUBAJICHTHI:
designer of space-rocket systems, artificial Earth satellites, aircraft industry, jet
propulsion, space-rocketry engineering, design bureau, research worker, spiri-
tual qualities, high government awards.
3aganue 5. HaiinuTe B TekcTe aHTIMHCKAE YKBHBAJICHTHI PYCCKHX CIIOBOCOYE-
TAHWM:

BBIJJAIOIIUICSA COBETCKUM YUEHBIH U KOHCTPYKTOP, KOCMUYECKUE KOpPAOIH, oA
pykoBoacTBoM KoponeBa, 6€3 oTpbiBa OT padOThI, JIETHAS IMKOJA, TOCIC 3HA-
koMmcTBa ¢ K.O. [1HOMKOBCKMM, OCHOBOTIOJIOKHUK PAKETHO-KOCMHYECKOW TeX-
HUKH, TIOJTHOCTBIO MTOCBSATHIT CE0s1, TATAHTIIUBBIA MCCIICIOBATENb.
3aganmue 6. [lepeBenure NpOU3BOIHBIE:

to design - design - designer

to lead - leader - leading

to found - founder - foundation

to organize - organizer - organization

to acquaint - acquaintance

to participate - participant - participation

science - scientist - scientific
3ananue 7. [lonGepuTe CHHOHUMBI:

1. to design 1. to take part

2. to launch 2. to meet somebody
3. to participate 3. to construct

4. to devote oneself to 4. to start

5. to award 5. famous

6. artificial 6. to give oneself to
7. outstanding 7. man-made

8. to get acquainted with 8. to reward

3ananmue 8. 3anaiiTe BOMPOCH! K BBIACICHHBIM CJIOBAM:
In 1933 the Group for Studying Jet Propulsion was organized with Korolyov’s
participation.




3aganmne 9. Cornmacurech WM ONMPOBEPTHUTE yTBEpXKAcHWE. HaunHalite mpen-
noxenus ¢ ¢pas: I’'m afraid that’s wrong; you are quite right/ you are not quite
right; that’s not quite so; I think you are mistaken; as far as I know; I think so;
according to the text.
1. The first artificial Earth satellites were made under Tsiolkovsky’s guid-
ance.
2. S.P Korolyov graduated from the Engine Design Department of Samara
State Aerospace University.
3. After acquaintance with Tsiolkovsky Korolyov became an enthusiast of
space-rocketry engineering.
4. S.P Korolyov devoted himself entirely to developing radio-engineering.
5. In 1992 our University was named after academician S.P.Korolyov.
6. S.P Korolyov reared many leading scientists and engineers who are now
working in the sphere of space-rocketry engineering.
3aganme 10. 3agaiiTe Kk TeKCTy 7 BOMPOCOB: OOIIMM, aJbTepPHATUBHBIN, pa3je-
JUTEITLHBIN, CIICIMAIBHBIA BOMPOC K TOICKAIIEMY H 3 CHCIHAIBHBIX BOIIPOCca
K OCTaJIbHBIM WICHAM IPEIIOKCHUS.
3apanue 11. Pacckaxkute mo-anrmiicku Temy ““S.P Korolyov™.
3ananue 12. [TucbMEHHO NEPEBEIUTE TEKCT.
K.E. Tsiolkovsky
K.E.Tsiolkovsky , the founder of the modern theory of jet propulsion
was born in 1857 in the little town of Izhevskoye in the Ryasan region. At the
age of nine he fell seriously ill and became almost deaf. He could not go to
school and continued to study at home, and books became his only teachers. At
the age of 16 Tsiolkovsky was sent by his father to Moscow to study. He studied
hard and three years later he came back home and earned his living by teaching
mathematics at school.
K.E.Tsiolkovsky made a great contribution to the theory of rocket flight.
In his paper “The Aeroplane or Bird-like Flying Machine”, Tsiolkovsky sug-
gested a design which is like the modern aeroplane. He foresaw that internal
combustion engine would become the chief form of propulsive power for air-
craft. It was Tsiolkovsky who proposed the idea of creating artificial satellites of
the Earth, the principle of multistaged rocket.

KonTpoabHas padora 2
I. Urenme.

3ananue 1. [IpouTuTe TEKCT M MOWMUTE €r0 COACPIKAHUE. 3AMOTHUTE MPOIMYCKH
CJIOBAMH M3 PAMOYKHU:

pioneer, researcher, science, designed, founder, devote, development, aircraft,
aviation, investigated.

Since the early nineties Zhukovsky turned to ...1.... a new branch of en-
gineering, which held out new horizons for the ..2.... . The Moscow University
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Laboratory of Applied Mechanics headed by Zhukovsky, began to ...3.... in-
creasing attention to the subject. Models of ...4.... and aerodynamic instruments
were ...5.... , built and tested, and various aecrohydromechanical problems ...6....

In 1898, the X Congress of Naturalists and Physicians was held in Kiev.
In a report to the Congress entitled “On Aeronautics” Zhukovsky outlined the
future ...7.... of heavier-than-air craft.

The reports “On the Soaring of Birds™ and “On Aeronautics” marked the
begining of Zhukovsky’s work as a ...8.... of aviation in Russia and a ...9.... of
acronautical ...10.... . From then on his interest in aviation clearly predominated
over his other scientific interests.
3ananue 2. Beibepure HOMepa NMpeayioKeHUN, KOTOPBIE COOTBETCTBYIOT COJCP-
YKAHHIO TEKCTa:

1. At the end of the 19" century the Laboratory of Applied Mechanics was
headed by K E.Tsiolkovsky.

2. Since the early nineties Zhukovsky devoted himself to aviation.

3. He designed, built and tested models of aircraft and aerodynamic instru-
ments.

4. The report “On Aeronautics” was made by Zhukovsky at the X congress
of Naturalists and Physicians in Kiev.

5. Well before the first acroplanes Nikolai Zhukovsky turned to the con-
struction of dirigible balloons.

6. Zhukovsky’s interest in aviation predominated over his other scientific in-
terests.

3aganue 3. Bam naHbl OTBETHI. 3a7alTe K HUM 110 2 CIIEHHAIBHBIX BOIMPOCA.

1. At the end of the 19™ century Zhukovsky was the most popular professor
at the University and the leading figure in aeronautics.

2. This outstanding event in the history of aviation took place in Petersburg
in 1913.

II I'pammartuka.
3apanmue 1. Yotpebure HyXHYIO (OPMY CpaBHEHUS:

1. Hydrogen was the (light) gas man knew.

2. Airplane can fly at (high) speed than helicopter.

3. This aeroplane can carry (many) passengers than that one.

4. The (powerful) the engine, the (great) distance the plane can cover.
3aganme 2. Haiiqute ommOKy | MCIIpaBbTE €€.

A
The airplane principle was regarded the better one because the airplane
B C

was easier and less expensive in comparison to dirigible.

3ananue 3. [lepeBeaure npeaioKeHU.
1. Uewm MomiHEE MBUTATEH, TEM BBIIIE CKOPOCTH JIETATEIHHOTO armapara.
2. Ero nokman Ha KOH(MEPESHITHN OBLIT CAaMBIM JTyUIITHM.



W

XapakTepUCTUKKN 3TOM CHJIOBON YCTAHOBKHU XY KE.

4. I[aaneﬁmee PAa3BUTHUC aBHALlMHU 3dBUCUT OT COBCPHICHCTBOBAHUWA OBHIA-

TeJeH.

5. UrtoOsI caenath 3Ty padoTy, MHE HY>KHO OOJIbIIIE JaHHBIX.

JlaGopaTopHuas padora 3

Poccus

3aganmne 1. [Ipocnyimaiite, HOBTOPUTE U 3aMIOMHHUTE CJIOBA!

10

vast territory

to lie

to be washed by
to border on

JIO 4eT0-Tn00

a desert

a valley

9. a mountain chain
10.to be rich in

A ol e

11.natural and mineral resources

12.a deposit of smth.
13.the current population

14.a parliamentary republic
15.Head of State
16.a branch

17 legislative
18.executive
19.judicial

20.to be exercised by

21.the Federal Assembly
22.a chamber

23.the Council of Federation
24 the State Duma

25.to be headed by

26.to be elected by

27 .the Cabinet of Ministers
28.a system of courts

to vary from smth. to smth.

- o0IMpHas TeppuTOpUs

- JIEXKATh, HAXOIUTHCS

- OMBIBAThCSA

- TPAHHYHATH C

- UBMCHSATHCS OT YETO-JTH00

- My CTHIHSA

- TIOJTMHA

- TOpHA I1eTIb

- ObITh OOraThiM YeM-JTM00

- IPUPOTHBIE PECYPCHI U
MOJIC3HBIC UCKOTTAEMBIC

- MECTOPOKJIECHUE YEro-1udo

- HACEJIEHUE B HACTOALLUAMN
MOMEHT

-mapiaaMeHTCcKas pecimyOuKa

- TJ1aBa TOCY AapCTBa

- BJIacTh (KaK 9acTh
MIPaBUTENHCTBA)

- 3aKOHOATEIbHBIA

- UCTIOJIHUTEJIbHBIA

- CyAcOHBIM

- OCYTIECCTBIIATHCS
(kem-mn60, 4eM-1100)

- ®epepanbHOE coOpaHue

- rmajyiata

- CoBet denepainnun

- ['ocymapctBeHHas nyma

- BO3MJIABJIATHCS KEM-TTU00

- n30UpaThCs KeM-Tu00

- KaOWHET MUHUCTPOB

- CHCTEMA CYJIOB



29.the Constitutional Court - KoncTuTynimoHHBIH Cy
30.the Supreme Court - BepxoBnsiii cyn

3ananue 2. [IpouTtuTe U NEPEBEUTE TEKCT.

Russia

The vast territory of Russia lies in the eastern part of Europe and the
northern part of Asia. Russia is washed by twelve seas and three oceans. The
oceans are: the Arctic, the Atlantic, the Pacific. The seas are: the White Sea, The
Black Sea, the Baltic Sea and others.

Russia borders on many countries, such .as Mongolia and China in the
south-east, Finland and Norway in the north-west and so on.

The land of Russia varies very much from forests to deserts, from high
mountains to deep valleys. The main mountain chains are the Urals, the Cauca-
sus and the Altai. There are a lot of great rivers and deep lakes on its territory.
The longest rivers are the Volga in Europe and the Ob, the Yenisei and the Lena
in Asia. The largest lakes are Ladoga and Baikal.

The Russian Federation is rich in natural and mineral resources. It has
deposits of gas, oil, coal, iron, gold and many others.

The current population of Russia is more than 150 million people.

Russia 1s a parliamentary republic. Head of the State in this country is
the President. The government consists of three branches: legislative, execu-
tive and judicial. The President controls each of them.

The legislative power is exercised by the Federal Assembly. It consists
of two chambers: The Council of Federation and The State Duma. Each
chamber is headed by the Speaker. The members of the Federal Assembly are
elected by the people for four years.

The executive power belongs to the Government, or the Cabinet of
Ministers. The government is headed by the Prime Minister.

The judicial power belongs to the system of courts. It consists of the
Constitutional Court, the Supreme Court and other courts.

The national symbol of Russia is a white-blue-and-red banner.
3ananue 3. OTBETHTE HA BOMPOCHI:

1. Where does the vast territory of Russia lie?

2. What mineral resources are there in Russia?

3. What is the form of government in Russia and who is it headed by?
4. What 1s the national symbol of Russia?

3ananue 4. [loo6epume uz “B” nooxoosawue no cmuiciy croga k “A’”.

A: B:
1. presidential a) assembly
2. vast b) court
3. supreme ¢) symbol

4. federal d) chains
11



5. mountain €) power
6. national f) territory
7. legislative g) republic
3aganmne 5. [lepeBeaure NpOU3BOIHBIE:
to vary — variety — various — variable — varied
nature — natural — naturally
to elect — election — elective — elector — electoral
3aganue 6. JlaliTe aHTIMCKHE SKBUBAJICHTHI. OOIMUPHAS TEPPHUTOPHS, OMBI-
BaThCA YEeM-JIHOO0, TPAHWYUTHh C, MCHSTHCS, MyCTHIHS, JOJIMHA, TOPHAs IICIb,
ryOoKre o3epa; ObITh OOTraThiM UYE€M-TO, MUHEPAIbHBIE PECYPCHI; MECTOPOXKIE-
HUS, TApPJIAMEHTCKas pecnyOiIMKa; COCTOATh M3, COBET (heiepaliii; n30UpaThCs;
BO3TJIABJIATHCA KEM-TTHOO.
3apanme 7. [lepeseoume Ha anenuiicKuti A3vix.
e a). baiikanm — camoe GoJbIIOe U TIIyOOKOE 03€PO B MHPE.
e b).Ha oOmmpnoii Tepputopun Poccuu MHOTO JIECOB, BHICOKHX TOPHBIX Te-
Ten, NOJIUH, PEK U 03€P.
e c¢).EnBa mu ecth kakas-HHOY b ApPyras CTpaHa B MUpPE, KOTOpas Tak Oorara
MIPAPOTHBIMH PECYPCAMH M MOJIC3HBIMH HCKOITASMbBIMH.
o d).Ilpe3uaeHT sBisieTcs TIIaBOM TOCYAapCTBA.
e ¢).3akononpoekT (a bill) momken 6pITH 0g00peH (to approve) ¥ MoOANMMCaH
(to sign) MPE3UACHTOM.
3apanue 8. [ImcbMeHHO mepeBeauTe TEKCT, HAauMHAs co ciioB “The legislative
power” M 10 KOHIIA.
3ananue 9. 3agaiiTe BOMPOCHI.
Russia borders on many countries. ( yes/ no question)
There are a lot of great rivers and deep lakes in Russia. ( tail question)
The President controls each of them. (wh-question to the subject)
The members of the Federal Assembly are elected by people for four
years. (2 wh-questions)
3apanue 10. Pacckakute mo-aHrnuiicku temy “‘Russia”.
3aganue 11. [Ipouture Texct. B mepBoit uactu tekcra Havaute ommodku (5) u
UCIPaBbTe WX. BTOpyro bacTh TeKcTa mepeBeanTe MHCbMEeHHO. ClioBa MoOCIe
TEKCTa IOMOTYT BaM TEPEBECTH TCKCT.

WD Do —

Moscow
(part 1)

Moscow is the capital of the Russian Federation, it administrative, eco-
nomic, political and educational centre with the population of about 9 millions
people. Its total area is about 900 thousand square kilometres.

The city was founded by Prince Yuri Dolgoruky and was first mentioned
in the chronicles in 1147. At that time it was a small frontier settlement. By the
15" century Moscow has grown into a wealthy city.

In the 16 ™ century under Ivan the Terrible, Moscow became capital of
the state of Moscovy. In the 18" century Peter the Great has transferred the capi-
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tal to St.Petersburg, but Moscow remained the heart of Russian. That 1s why it
became the main target of Napoleon’s attack in 1812. During the war of 1812
three quarters of the city were destroyed by fire, but by the middle of the 19™
century Moscow was complete rebuilt.

The present-day Moscow 1is the seat of the government of the Russian
Federation.

Moscow is a major industry city. Its leading industries are engineering,
chemical and light industries.

(part 2)

Moscow attracts tourists from all over the world. It is known for its
beautiful old cathedrals, churches and monasteries. Some of them date from the
15" to the 17™ centuries. Moscow is also noted for its many historical buildings,
for the famous Bolshoi, Maly and Art theatres as well as for its art museums.
There are more than 80 museums in Moscow, and the most popular of them are
the Tretyakov Gallery and the Pushkin Museum of Fine Arts. The Tretyakov
Gallery houses a unique collection of Russian painters. Almost all famous Rus-
sian painters are represented there. The Pushkin Museum of Fine Arts contains a
vast collection of antiquities and a well-known collection of modern foreign
painters including Impressionists.

The oldest part of Moscow is the Kremlin. This the main tourist attrac-
tion in Moscow. In 1156 a small settlement of Moscow was surrounded by a
wooden wall, and became a Kremlin. The word “Kremlin” means “fortress”, and
it used to be a fortress until the 17" century. There are 20 towers in the Kremlin.
The Spasskaya Tower is the symbol of Russia and Moscow. It has a famous
clock which was installed in the middle of the 19" century.

Moscow is a city of science and learning. There are over 80 higher edu-
cation institutions in the city, including a number of universities.

total area - 001Ias oAb

to be first mentioned in the - OBITH BIIEPBBIC YITIOMSHYTHIM B
chronicles JIETOTTUCSX

frontier settlement - IOTPaHUYHBIHN TIOCETTOK

to grow into a wealthy city - MPEBPATUTHCA B TPOIBETAIOIINNA TOPOJ
to transfer the capital to - IEPEHECTH CTOJIHITY B

to become the main target - CTaTh TJIABHOM IICNIBIO
engineering - MAIlIMHOCTPOEHHUE

chemical industry - XUMHAYECKAs TIPOMBITIIJIEHHOCTh
light industry - JIeTKas MPOMBIIIICHHOCTh

to attract tourists - IPUBJIEKATh TYPUCTOB

to be known for - OBITh U3BECTHBIM YeM-JTHO0

a cathedral - cobop

a church - IICPKOBb

a monastery - MOHACTBIPb
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date from - OTHOCHUTBCH K

to be noted for smth. - OBITh U3BECTHBIM YEeM-TTHOO

an art museum - XYI0KECTBEHHBIN MY3€i

to house - BMEIIaTh

a unique collection of smth. - YHUAKAJTbHAS KOJJICKITHS YeT0-T1u00
to be represented - OBITH TIPE/ICTABIICHHBIM

to contain smth. - coAepKaTh YTO-TMO0

a vast collection of smth - OOJTBIIIas KOJUICKITUS YEeTO-T100
antiquities - IPEBHOCTH

the main tourist attraction - OCHOBHOM MPEIMET MHTEPECA TYPUCTOB
a fortress - KPemocTh

to be surrounded by - OBITh OKPYXEHHBIM

to cease to be a fortress - IepecTaTh OBITh KPETIOCTHIO

to be installed - OBITh YCTAHOBJICHHBIM

science and learning - HayKa 1 00pa3oBaHue

a higher education institution - BBICIIIEE yUeOHOE 3aBEICHNE

KonTpoabnaa padora 3.

I. Urenue.
3aganmue 1. [Ipoutnte TEKCT, MOMMHUTE €ro CoAEpKaHUE, BCTABHTE BMECTO IMPO-
MyCKOB CJIOBA U3 PAMOYKH.

| developed, confluence, frontiers, banks, including, mentioned, scientific |

Samara

The Samara region lies along the picturesque ...1.... of the Volga.

The city of Samara is the region’s administrative center, stretching
along the left bank from the ...2.... of the Volga with the Samara river, from
which the city takes its name. The population of Samara is currently over one
million, placing it within the ranks of the first ten Russian cities.

The first ...3.... of Samara in Russian historical manuscripts go back to
the XVI century; when military strongholds were erected along the Volga to
guard Russia’s eastern ... 4.... ; the Samara fortress was built in 1586.

By the beginning of the XX century Samara was the most populous of
the cities along the Volga, and it was one of the most highly-...5.... provinces in
Russia. The city boasted its own theatre, library, museum and local newspaper.
Large detached houses and public buildings, many of which have survived to
this day, were erected in variety of architectural styles.

During World War II, Samara was “the second capital” of our country,
and many large plants and factories were brought to Samara.

Now Samara 1s one of the largest ...6.... and educational centres of Rus-
sia. In the city there are 12 universities, ...7.... the Aerospace State University,
The Technical University and the Economics University.
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region - 005acTh, peruoH, Kpai

picturesque - ’KUBOTIUCHBIN, KOJIOPUTHBIA
to stretch - TSIHYTHCA

confluence - CTTUSHAC

rank - pan

manuscript - PYKOTIUCh

go back to - OpaTh HAYAJIO

stronghold - KPETOCTh, ITUTAACITh

to erect - BO3IBUT'aTh

to guard - OXPAHSAThH

populous - T'yCTOHACEICHHBIN

to boast - TOPIUTHCA

local - MECTHBIN

increasingly - Bce Oonee, B OONbIIEH CTETICHN
attractive - IPUBJICKATEITLHBI
detached - OTJICTIbHBIN

public - 0OIIeCTBEHHBIH

to survive - BBDKUTB, YIIEIIETh

variety - pasHOOOpazue

architectural - APXUTEKTYPHBIHT

3ananue 2. 3agaiTe BOMPOCHI K JAHHBIM OTBETAM.
1. Itis currently over one million.
2. No, they don’t. They go back to the XVI century.
3. To guard Russia’s eastern frontiers.
4. By the beginning of the XX century.
5. Its own theatre, library, museum and local newspaper.
3ananue 3. Hanuwume oannvie npeoiodcenus 8 NpasuibHOU NOC1e008ame)lb-
HOCML.
1. With time, the city became increasingly attractive.
2. Welcome to our hospitable (rocrenpunmusiii) city located in the centre
of Russia.
3. 1851 saw the official establishment of the Samara Province, which later
developed into the Mid-Volga Region and then into the Samara Territory.
4. The Samara of today is an amalgam (coueranue) of the old and the new,
it 1s constantly (moctosiHHO) in motion.
5. The roots (xopens) of Samara’s current dynamic industrial development
go back into the middle of the XIX century.
6. Samara was founded in 1586 to be followed by those of Syzran and Stav-
ropol (nowadays — Togliatt1).
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I1. I'pammaruka.
3ananue 1. 3agaliTe BOMPOCH K MOAUYEPKHYTHIM CJIOBAM.

The students of our group had to go to the plant last week.

3amanue 2. PackpoiiTe CKOOKH, yrmoTpeOisisi Hy)KHYIO (hOpMYy MOJAJILHOTO TJia-

roJia.
l.

2.

R

8.
9.

10.

I1.

When the fog lifts we (can, could, will be able to, are able to) see where
we are.

You (must, have to, had to, has to, will have to) read this book. It’s really
useful.

He (can’t leave, couldn’t have left, couldn’t leave, needn’t leave), he is ill.
At five years old she (could, can, will be able) to read English very well.

. Mr. Brown (must, have to, had to, has to, will have to) cook his meals be-

cause his wife is away.

. The buses were all full. I (must, have to, had to, has to, will have to) get a

taxi.

. (Can, may, must, should, have to) you show me the way to Trafalgar

Square, please?

I (can’t, couldn’t, am able to) find my bag anywhere.

You (might have left, must leave, needn’t have left, may leave) it in the
shop.

I phoned him but nobody answered. They (must, had to, must have gone)
already.

When 1 first went to Spain I (can, could, was able to) read Spanish, but I
(could, can, can’t, couldn’t, was unable to) speak it.

JlaGopaTopHuas padora 4

BeauxkoOpuranus

3aganmne 1. [Ipocnyimaiite, HOBTOPUTE U 3aMIOMHHUTE CJIOBA!

1.
2.

W

XN

9.
10.
11.
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political unity - MOJINTHYECKOE €TUHCTBO

decline - YAoK, ciaji

chalk and limestone hills - MEJIOBBIE U U3BECTHSIKOBBIC
XOJIMBI

major - OCHOBHOM, I'JTABHBIM

to rely upon imports - MOJIaraThCsl Ha UMITOPT

raw materials - CBIPHE

to be responsible for - OBITh OTBETCTBECHHBIM

to submit to - PEACTABJIATH Ha

pPaccMOTpPEHHE

the party in power - MIpaBsINAas MapTHs

the party out of power - OIITO3UITMOHHAS AP THS

to supplant - BBITECHUTD, 3aHATH MECTO



12.to elect - BRIOMPATH

13.to appoint - HA3HAYaTh

14 hereditary - HAaCJIeICTBCHHBIH
15.consumer goods - NOTPEOUTENBCKUE TOBAPHI
16.duration - CPOK, IPOJOJDKUTETHHOCTD
17 .national affairs - BHyTPEHHUE Jena

3apanmue 2. [IpoutuTe U A0ragalTech O 3HAUECHUHU CICAYIOIIUX CIIOB:

the United Kingdom, Northern Ireland, England, Wales, population, port, indus-
try, export, import, textile, product, monarchy, parliament, leader, to criticize,
motor vehicles, civil, military aircraft, helicopters.

3apanue 3. [IpouTrTe U IEPEBEANTE TEKCT.

Great Britain

The United Kingdom of Great Britain and Northern Ireland is the politi-
cal unity of England, Scotland, Wales, Northern Ireland. It is one of the most
powerful countries in the world though its importance has shown a marked de-
cline.

In mid-1990 the population of Britain was about 58,8 million people and
its territory 1s 245 thousand square kilometers.

In geographical descriptions, Britain 1s usually divided into two major
regions: Highland Britain and Lowland Britain. Highland Britain includes Scot-
land, Lake District, almost the whole of Wales and the counties of Devon and
Cornwell. Lowland Britain is a rich plain with chalk and limestone hills.

The largest cities of Great Britain are: London, Birmingham, Glasgow,
Liverpool, Bristol and Cardiff.

Britain’s major industries include iron and steel, engineering, including
motor vehicles and aircraft, textiles and chemicals. As a result of this Britain’s
main exports are: manufactured goods such as machinery, vehicles, aircraft,
metal manufactures, electrical apparatus. Britain’s aerospace industry is well
known for producing civil and military aircraft, helicopters and space vehicles.
However, it should be remembered that Britain relies heavily upon imports of
metal and ores, textile raw materials and many other products.

Great Britain is a monarchy, but the power of the Queen 1s not absolute,
but constitutional. The power of the Queen is hereditary, and not elective. Her
powers are limited by Parliament. Parliament consists of two Houses: the House
of Commons and the House of Lords. Parliament has a maximum duration of
five years. The House of Lords is hereditary. The House of Commons is elected
and consists of 635 Members of Parliament. The leader of the party that has ma-
jority in the House of Commons becomes the Prime Minister of Great Britain.
The Prime Minister is appointed by the Queen and all other ministers of the
Government are appointed on the recommendation of the Prime Minister. He is
the virtual ruler of the country, responsible for every measure submitted to
Parliament. Opposition is the name given in British politics to the party out of
power whose aim is to criticize and, if possible, supplant the party in power.
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Among the political parties we can mention the Conservative Party, the
Labour Party, the Communist Party and the recently formed Social Democratic
Party.
3ananue 4. 3agaiiTe K TEKCTy MUCbMEHHO 3 CHEUUAJBLHBIX BOMPOCa, 2 00X
BOMpoca, | ajbTepHATUBHBIN U 1 pa3aenuTeNIbHbIH BOMPOCHI.
3ananue 5. HaiinuTe B TekCcTe aHTIIMHCKHAE SKBHBAIICHTHI PYCCKHX CJIOBOCOUC-
TaHWUMU:

O/IHa W3 HamOoJiee Pa3BUTHIX CTPAH B MHUPE, B TeorpapuuecKux OMUCAHUSX,
paBHUHA C MEJIOBBIMH M W3BECTHSIKOBBIMH XOJIMAMH, OCHOBHBIE OTPACH IPO-
MBIIJICHHOCTH, CJIEyeT MOMHHTH, CHJIbHO 3aBHUCHT OT HUMIIOPTa, CBHIPhE IS
TEKCTHIIBHOW TPOMBIIUICHHOCTH, BBITECHUTH MPABAIIYI0 TApTHIO, HACIEIACT-
BEHHAas BJIaCTh, Majyiata OOIIHH, Tajara JOpAOB.
3aganmue 6. [lepeBenure NPOU3BOAHBIE:

politics-politician-political

produce-product-production

constitute-constitution- constitutional

major-majority

lead-leader

rule-ruler-ruling

power-powerful

response-responsible-responsibility
3aganue 7. BcTaBbTe MpONyIEHHBIE CIOBA:

1. Counties ....... London are mainly industrial.

2. Newer industries ....... vehicle manufacture, aircraft building, manufac-
ture ofa .............. consumer goods.
Engineering remains a ....... industry in Scotland.
Parliament ....... two Houses.
The House of Commonsiis ........
The Government is the body of ministers ....... the administration of na-
tional affairs.

AN

include, responsible for, wide range of, major, elected, surrounding, consists of.

3apanue 8. Cormacutech WM ONMPOBEPrHUTE yTBepkaeHue. HaunHaiite npea-
noxxkeHus ¢ ¢pa3: I’'m afraid that’s wrong; you are quite right/ you are not quite
right; that’s not quite so; I think you are mistaken; as far as I know; I think so/ [
don’t think so; according to the text.

1. Great Britain is the most powerful country in the world.

2. England comprises Wales, Scotland and Northern Ireland.

3. England is a highland country.

4. The largest cities of Great Britain are Glasgow, Bombay, Columbus and
Dallas.
Great Britain exports metal and ores, textile raw materials.
6. Great Britain is an absolute monarchy.

hd

18



7. Opposition is the party out of power, whose aim is to criticize the Gov-
ernment.
3aganue 9. He riaas B TeKCT, 3aKOHUMTE MPEITTOKEHHUS.
1. Britain’s major industries include ... ....
2. Britain relies heavily upon .......
3. Great Britain is a monarchy, but ... ....
4. The Prime Minister is the leader of ... ....
5. Parliament consists of .......
3aganmue 10.I1lepeBenure HA AHTITUHCKAM SA3BIK.
1. BenukoOpuTaHus - BHICOKOPa3BUTas WHAYCTPHAJIbHAS CTpaHa, KPYITHBIH
MOCTABIIUK MPOMBIIIIJICHHOM MPOAYKIIMK W SKCIIOPTEP KalKTaja.
2. Crapeiimas oTpaciib aHTJIMHCKON MPOMBIIIICHHOCTH - TEKCTHIIBHAS - YT-
paTuiia peKHee 3HAUCHHUE.
3. KoncepBaruBHas napThs, KpyTHEHINAs MOJIUTHYECKAs MapTHs, 0Opa3oBa-
Ha B 1867 roay ¥ HACUUTHIBACT 3 MJIH. YEJIOBEK.
4. Jleitbopuctckasa naptus ocHoBaHa B 1900 roay. OTa napTua HaCUMTHIBAET
0oJsiee 6 MJIH. YETIOBEK.
3apanue 11. Pacckaxkute mo-anrnmiicku Temy “‘Great Britain™.
3ananue 12. [TucbMEHHO NEPEBEIUTE TEKCT.

The original basis of British industry was coalmining. The early factories
grew up not far from the mining areas. Glasgow and Newcastle-upon-Tyne,
each on a river, became centers of engineering and shipbuilding. Lancashire
produced cotton goods and southwest Yorkshire woolens. Sheffield was concen-
trating on iron and steel. Birmingham and the other towns of the midlands de-
veloped light engineering, and later became the chief center for making vehicles.
Britain’s main exports are: manufactured goods such as machinery, vehicles,
aircraft, metal manufactures.

KonTpoabnasi padora 4
I. Urenme.

3ananue 1. [IpouTuTe TEKCT M MOWMUTE €r0 COJICPIKAHUE. 3AMOTHUTE MPOIMYCKH
CIIOBAMH M3 PAMOYKHU:

major, counties, lowland, population, areas, vehicle, goods, engineering,
hills, occupies.

England is predominantly a ...1.... country. London, its surrounding
..2.... and the West Midlands generally benefited from the newer industries.
These included chemicals, electrical and electronic ...3...., ...4.... manufacture,
aircraft building, manufacture of a wide range of ...5...., including food, drink
and tobacco products.

Wales is a country of ...6.... and mountains. The country has its own
language, spoken by 19% of the ...7..... Agriculture ...8.... about 80% of the
land area.
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Scotland may be divided into three ..9.... . Engineering remains its
...10.... industry, but there has been a significant trend towards expansion in
electronics.
3ananue 2. Bam naHbl OTBETHI. 3aaiiTe K HUM BOMPOCHI.

1. 19 % of the population.

2. 80 % of the land area.
3aganue 3. BoiOepure HOMEpa MPEI0KEHNUM, KOTOPbIE COOTBETCTBYIOT COEP-
YKAHHIO TEKCTa:

1. There are upland regions in the North of England.

2. England’s major industries include chemicals, electrical and electronic

engineering.

3. London and surrounding counties benefited from manufacture of a wide
range of consumer goods.
Wales is a country of mountains.
Wales has its own language.
The chief cities of Scotland are Edinburgh, Glasgow and Aberdean.
Electronics is the major industry of Scotland.

NS s

Il I'pammaruka.
3ananue 1. 3ameHurte clienyrolue ISHCTBUTEIbHBIE 000POTHI CTPAIATEIbHbI-
MU
1. The Queen appoints the Prime Minister.
2. Lancashire produced cotton goods.
3ananue 2. YKaxuTe NPEAIOKEHUsA, MEPEBOA KOTOPBIX CJICAYET HAUMHAThH C
npeiora;
1. They were listened to with great interest.
He 1s often referred to as the founder of this school.
He has never been laughed at before.
The visitors were shown new types of machinery.
The students have been asked to take part in the discussion.
Such difficulties are often met with.
. The results of this scientific work have been often referred to.
3ananue 3. [locTtaBbTe rarojibl, CTOSIIME B CKOOKax, B HY>KHOM BPEMEHHU B
CTpaJaTeIbHOM 3aJI0Te:
Festivals of music and other arts (to held) every year in many cities in Britain.
London’s most famous theatre (to build) in 1662.
The British people (to elect) the House of Commons next year.

NNk W

JlaGopaTopHas padora 5
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CujoBast YCTAaHOBKA

3aganmne 1. [Ipocaymmaiite, HOBTOPUTE U 3aMIOMHHUTE CJIOBA!

1. power plant - CHJTOBas yCTaHOBKA

2. kind - BUJI, THII

3. vehicle - ammapar AJi JBHKEHUS,
JIeTaTENIbHBIN armapar

4. amount - BEJIMUMHA, KOJIMICCTBO

5. ability - cI0cOOHOCTH

6. to demand - Tpe0OBaThH

7. engine - ABUTATEIb

8. thrust - TATa

9. weight - BEC

10.ratio - oTHOIIIeHHE, KO PUIueHT

11.to define - OIIPEACTIATH

12.pound - ¢yHT

13.output - BBIXOJ1, MPOYKITUA

14.important - BKHBIH

15 .fuel - TOTUTUBO

16.consumption - notpedneHue

17.to try - MBITATHCS

18.to increase - YBEJTUUMBATH

19.excess - U3JTUIIEK

20.propulsion - IBM)KEHUE

21.overhaul - PEMOHT

22 flexibility - MAHEBPEHHOCTb, TIPUCTIO-

CcO0IIEMOCTh, THOKOCTD

3ananue 2. [TonGepuTe CUHOHUMBI.

1. power plant 1. thrust

2. decrease 2. require

3. consume 3. develop

4. ratio 4. product

5. output 5. reduce

6. receive 6. coefficient
7. create 7. get

8. demand 8. use

9. power 9. engine

3ananue 3. [TonOepuTe aHTOHUMBI.

1. increase 1. maximum
2. advantage 2. decrease
3. consume 3. increased

4. possible 4. disadvantage

21



5. reduced 5. provide
6. minimum 6. impossible
7. low 7. High
3aganmne 4. [I[poutnuTte U nepeBeaUTE CICAYIONINE CIOBOCOUCTAHUA:
any kind of vehicle; the ability to move; maximum power for minimum weight;
horse power output; weight/power ratio; decreasing fuel consumption; the abil-
ity to run smoothly; carry its full load; carrying away excess heat; a means of
propulsion; as low as possible; to meet the requirements.
3ananue 5. [IpouTtuTe U NEPEBEIUTE MPETIOKECHUS.
This kind of power plants may be used in our vehicle.
Without a power plant there is no thrust.
The weight of every engine must be as little as possible.
Weight power ratio is a very important factor.
The designers try to decrease fuel consumption.
They also want to increase thrust.
During overhaul periods the engines must be well repaired.
In work the engines become hot. The excess heat is harmful.
. Power plant is a means of propulsion.
BaHaHne 6. BcraBbTe HenocTatomue ciosa. [IpenoxkeHus nepeBeauTe.
A machine that produces power is calleda ........
Fuel ....... must be low.
The ....... must be high.
A power plant isameans of ....... .
They tryto ....... the amount of power.
The designers want to ....... fuel consumption.

WAL=

A e

to decrease, to increase, power plant, consumption, propulsion, thrust

3aganmue 7. IlepeBenute MpoN3BOIHBIE:

able — unable — ability

produce — producer- production — produced

to require — required — requirement

to define — defined — definite — definition

to consume — consumption

flexible — inflexible — flexibility

to vary — variable — variation

to necessitate necessity — necessary — necessarily
3ananue 8. JlaliTe pycckue 3HaUEHUA CIEIYIOMINX HHTEPHALIMOHAJIBHBI CJIOB;
machine, mechanism, problems, reduced, period, atmospheric, start, diesel,
rocket, form.
3apanue 9. [Ipocnyiaiite, NPOUYTUTE U NEPEBEIUTE TEKCT.

Power Plant
Any kind of vehicle must move. The ability to move demands power.
A machine that produces mechanical power or energy is called an engine or a

22



power plant. Every engine must meet a number of requirements. First of all the
engine must have the maximum power (or thrust) for minimum weight. There-
fore every engine is to have the reduced weight per horse power of the engine.
The weight in pounds per horse power output may be defined as weight/power
ratio.

Then the fuel consumption must be as low as possible. And on the con-
trary the amount of power produced from consumed fuel for a given period of
time must be as high as possible.

Another demand is the proper engine flexibility. Flexibility is the ability
to run smoothly and perform properly at all speeds and through all variations of
atmospheric conditions.

One more important requirement is the engine reliability. The engine is
to have a long life with maximum of time between overhaul periods.

Besides, any engine must be started easily and carry its full load in a few
minutes.

The necessity of carrying away excess heat developed by the engine has
always been a problem of first importance too.

As mentioned before the power plant i1s a means of propulsion. Nowa-
days there exist many types of engines used for various purposes. There are
gasoline engines, diesel engines, gas turbines, steam turbines, jet engines and
rocket engines. Each of them has certain advantages and disadvantages over
other forms of power plants.
3ananue 10. OTBETHTE HA BOMPOCHI.

What machine produces thrust?
What must the weight of any engine be?
Is it important to decrease the fuel consumption of the power plant?
What is the engine flexibility?
What must the period between engine overhauls be?
What necessity arises due to excess heat of the power plant?
How can you characterise the aviation power plant?
What types of engines do there exist nowadays?
Are all the engines equal in their (operation) qualities?
BaHaHne 11. IlepeBeanTe HA aHTIIMHACKUN A3BIK.
Yrto Ha3BIBACTCS CHIIOBOM YCTAaHOBKOM?
Pacxon TonnuBa 10KeH ObITh KaK MOXXHO MEHBIIIE.
Kaxnapiii niBurarenb A0MKEH padoTaTh KaK MOXHO JIOJbIIE 0€3 peMoHTa?
JIBUTaTEh JTOJDKEH 3aIyCKaThCs JIETKO W OBICTPO JOCTUTATh IOJTHYIO
MOIITHOCTb .
5. Tlouemy BaxkHOU MPOOJIEMOM SBJSAETCS HEOOXOMUMOCTh YCTPAHCHHS W3-
ObITKa Teria?
6. CeroaHs CyIIeCTBYET MHOT'O BUJIOB JABUTATEIICH, HE TaK JIK?
7. EcTb qu y ABHTaTENEH HEAOCTATKH?
3apanmne 12. Pacckaxwure no-anriuiicku temy “Power Plant”.
3apnanue 13. CocTraBpTe aHHOTAIMIO TEKCTA, UCTIOIB3YS CACAYIOIIUE KIOUEBbIC

(dbpassr:

WX B =

ik e
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[ Ipumeuanue:

AHHOTHPOBAHUE

AHHOTHPOBaHWE — BTOpPHYHAss 00pabOTKa MUCHMEHHON WHOOPMAITIH.
AnnoTtauus - (Abstract or Summary) kparkas crpaBka O CTaTbe, KHUTE U T.II. €
TOUKH 3pEHHUA coepkanna. MaTepuan usnaraercs B MpeaeabHO cxaToi dopme.

TpeGoBaHus K aHHOTAIUH.

1. JlakOHMYHOCTH A3BIKA, T.€. UCMOIB30BAHNE MPOCTHIX MPEIOKESHHHN (TIIArobl
yHoTpeOsSOTCSA BCErJa B HACTOAIIEM BPEMEHH B JCHCTBUTEIBHOM WIIH
CTpagaTenbHOM 3aiore. MoJanbHbIE r1arojibl OTCYTCTBYIOT).

2. Crporag Jioruueckas CTpyKTypa TEKCTa aHHOTALIUH.,

3. OO0s3aTenpbHOE BBEACHHE B TEKCT AHTJIMHCKUAX OE3JIMYHBIX KOHCTPYKIIMH, C

TIOMOIIIBIO KOTOPBIX MPOMCXOIUT BBEJACHHUE W OMMMCAHNE TCKCTA OPUTHHAIA.
Key—patterns

1. The article ( text) deals with ...

2. As the title implies the article describes ...

3. Itis specially noted ...

4. A mention should be made ...

5. It1is spoken in detail ...

6. Itisreported ...

7. The text gives a valuable information on ...

8. Much attention is given to .

9. The article gives a detailed ana1y51s of ..

10.1t should be stressed (emphasized) that ..

11.The title (name, head line, heading) of the article is ...

12.The article consists of (contains, includes, falls into) ... (3) parts, sections.

13.The subject (topic, theme) of the article (text) is ...

14. The article provides the reader with some data on ... (some mate-
rial/information on) ...

15.The purpose (aim, object) of the article (text) is to provide ...

The development of the aircraft engine was more rapid than that of the
airplane itself. The demand for increased speed was met by the development of
engines of higher power rather than the marked improvement in aerodynamics.

Many of the petrol engines used in the early planes were patterned upon
those designed for motorcars. The aircraft development was influenced by
World War 1. The designers were faced with the problem dealing with the
power of engines, in conjunction with the decrease in their weight per horse-
power. Great attention was paid to the efficiency of various types of engines.
But when one i1s told that an aircraft engine is efficient, it must be realized that it
1s efficient as compared with other aircraft engines. As compared with an elec-
tric motor it is really very inefficient.
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For the first forty years of powered flight the piston engine was used al-
most exclusively as a source of power as it could produce power enough to de-
velop a higher speed compared with other types of engines then existing.

Nowadays there are many types of engines in use for various purposes.
These engine types have one thing in common. The energy is derived from a
chemical reaction which takes place inside the engine itself. Therefore all the
engines used in aircraft can be classed as internal combustion engines. In gen-
eral, internal combustion engines may be divided into piston and jet engines.

Kontposbnaga padora S

3aganmne 1. Haitqute B TeKCTE 5 rpaMMaTHUYECKUX OIMOOK.

The term ““internal combustion piston engine” refer to engines in which
air and gasoline are burn inside the metal cylinders and which drive rotating
crankshaft by means of piston and connecting rods. Since a great deal of heat
produced when the gasoline mixture burns or explodes, some means must be
provided to carrying away the excessive heat. According to the cooling system
employed the piston engines may class as air-cooled engines and liquid-cooled
ones.
3amanme 2. 3amaiite kK Tekcry 2 yes/no questions, 2 wh-questions and 1 tag
question.
3amanue 3. Jlalite pycckume sKBUBAJICHTHI: term; refer to; gasoline; to burn; to
drive; to rotate; by means of; piston; connecting rod; to produce; mixture; to ex-
plode; to provide; to carry away; excessive heat; according to; to employ.
3ananmue 4. [TocTaBbTe CKazyeMoe B IIPABHUIILHOM 3aJI0TE.

1. Since it is a machine that (to produce) power, it ( to call) an engine.

2. These problems (to work at) by Russian scientists.

3. Russia (to launch) more than 2,300 space vehicles which (to design) to
perform a variety of functions.

4. In space such cooling system could (to increase) the life of future space
station refueling ports by cooling the large liquid-hydrogen fuel tanks.

5. In future earth applications it could (to use) for cooling hydrogen-
powered cars and planes.

6. Today’s aircraft (to replace) with a new form of supersonic transport.

7. The steam engine (to invent) in 1825.

8. The future of mankind (to depend) on the direction in which scientific and
technological progress (to develop).

9. At the moment a directed research (to carry out) to use underground hot
water for heating houses.

JlaGopaTopHas padora 6

KoHcTpykuus apuraredei
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3aganmne 1. [Ipocaymmaiite, HOBTOPUTE U 3aMIOMHHUTE CJIOBA!

1. performance
2. wide-body airliner

surpass
create
contradictory
determination
convert
accomplish

9. strength
10.1oss

11 facility

e A e

12.steam
13.influence

14 .advancement
15.melting point
16.development
17.achievement
18.contaminate
19.solve
20.environment

- JICTHBIE XapPaKTEPUCTUKHU

- AP OKOPIO3EIIKHBIH

aBUAJIalHED

- IPEBOCXOUTH

- CO3/1aBaTh

- IPOTUBOPEUYUBBIN

- OIIPEEIIEHUE

- IpeBpaLlarhb

- COBEpPILIATH, BBITTOJIHATH

- IPOYHOCTh

- IOTEepU

- BCIIOMOTaTeJIbHbIE
cpencrsaa

- map

- OKa3bIBATh BIIASIHUE

- YCOBEPILIEHCTBOBAHUE

- TOYKA TJIABJIEHUSA

- pa3BuUTHE

- TOCTHKEHUE

- 3arpA3HATH

- pewarthb

- OKpy’Karo1as cpeaa

3apanne 2. HalinuTte cioBa, OJMHAKOBBIE 11O 3HAYEHHIO!

1. movement 1. develop
2. create 2. transform
3. convert 3. propulsion
4. accomplish 4. because of
5. evolution 5. expert
6. dueto 6. perform
7. specialist 7. development
3aganne 3. Halinute cimoBa, MpOTUBOMOJIOKHBIE 1O 3HAYEHHIO:
1. home-made 1. low
2. result from 2. ineffective
3. high 3. result in
4. effective 4. foreign
5. move 5. finish
6. begin 6. stand

3ananue 4. [Ipoutute U noragaiTech 0 3HAUYCHUM CJICAYIOIINX CIOB!

mechanical power, constant engine evolution, aircraft performance, up-to-date
supersonic airliners, wide-body airliners, automatic control, measuring and in-
formation systems, to meet modern requirements, exotic engines, engine com-
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plexity, propulsion of a vehicle, weight and strength characteristics, construc-
tional material, aircraft engine development, rocket propulsion unit.

3aganue 5. [IpouTuTe NMPeATOKEHUS, BCTABJISIS MPOIYIIICHHBIE CITOBA.

TU 154 1s a ..... airliner.

Modern ..... are necessary in this work.

Very soon we shall .... nuclear, plasma, ion and other engines.

Engine ..... influences the aircraft building.

The main purpose of the engine is ..... the fuel energy into the energy of

hdl il S e

6. This engine meets all modern ... .. .

requirements, to convert, wide-body, to create, development, facilities, propul-
sion.

3aganue 6. [IpouTuTe M IEpPEBEANTE NPEUTOKCHHAS:

Any engine can be called a propulsion unit.

The engine greatly influences the aircraft performance.

The first power plants were steam units.

This problem 1s very complex and contradictory.

The engine must work without loss.

Our engines surpass foreign units in economics and strength.
The melting point of the constructional material is very high.
BaHaHne 7. Ilpocnyiraitite, MpOYTUTE W MEPEBEAUTE TEKCT.

NownsE L=

Engine Designing

To move and fly any aircraft demands power. A machine that produces
mechanical power necessary for propulsion of a vehicle is called an engine. It is
constant engine evolution that decidedly influences the aircraft performance.

From the first Mozhaisky’s aircraft to up-to-date supersonic and wide-
body airliners the aviation success mostly resulted from the aircraft engine ad-
vancement. Our achievements in cosmos are also connected with the aircraft
engine development.

The first power plants were steam units but the aircraft engines have
been constantly changing and finally turned into gas-turbine and rocket propul-
sion units. At present our home-made engines surpass foreign units in safety,
economics and especially in weight and strength characteristics.

The main purpose of every engine is to convert the fuel energy into the
propulsion one. The higher the temperature, the more effective this process is.
And the temperature to be reached in the operation is much higher than the
melting point of the constructional material. Therefore creating engines begins
with solving very complex and contradictory problems - determination of the
most optimum parameters permitted by modern science in the engine operating
process. Then the designers work at developing such engine constructions that
could accomplish this process without unnecessary loss and would have the
long life and the high strength.
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Experts in the field of automatic control, measuring and information sys-
tems also take part in developing engines. They make every effort to get units
that could meet all modern requirements.

Today we speak about the necessity to create nuclear, plasma, ion and
other exotic engines. Besides, it 1s quite necessary to have “clean™ aircraft power
plants, that is, aviation engines which do not contaminate the environment due
to usage of hydrogen as the main fuel.

Aircraft-engine building is a fast developing branch of industry. The en-
gine complexity doubles every 15 years. Aircraft engine designers must be well
educated and able to solve the most difficult problems by using all modern
knowledge, techniques and facilities.
3apanue 7. [laiiTe aHTIMIACKHE SKBUBAJICHTEHI:

COBEPIIICHCTBOBAHWE JBUTATEIICH, MAPOBHIC ABUTATEIH, PAKETHBIC CHJIOBHIC YC-
TAHOBKH, TOUYKA TUIABJICHUS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, ONPEACICHHE OIl-
TAMAJIBHBIX MMAPaMETPOB, 3arPSA3HATh OKPYIKAIOIIYIO Cpeay, OBICTPO Pa3BUBAIO-
IIasicsi OTPaciib MPOMBIIICHHOCTH, CIOXHOCTh JIBUTATENICH yIBaWBaeTCs, KOH-
CTPYKTOPBI JBUTaTEIIEH.
3apanue 9. Cornacurech WJIM ONPOBEPTHUTE YTBEpKJaeHuUe. HauuHaiite
npemioxkenns ¢ ¢pas: I’m afraid that’s wrong; you are quite right/ you are not
quite right; that’s not quite so; I think you are mistaken; as far as I know; I think
so; according to the text.

1. 1.The aviation success results from the aircraft engine development.

2. 2.The first power plants were gas-turbine units.

3. 3.Today nuclear, plasma and ion engines are most widely used in our

aviation.

4. “Clean” aircraft power plants do not contaminate the environment.

5. Aircraft-engine building 1s the fastest developing branch of industry.

6. The engine complexity doubles every year.
3aganmue 10. He riaas B TEKCT, TOMOTHUTE MPEATOKCHUS.
Our home-made engines surpass foreign units in ... .. .
The main purpose of every engine is to ... .. .
Creating engines begins with ... .. .
Experts in the field of ..... take part in developing engines.
Aircraft engine designers must be ... .. :
“Clean” aircraft power plants use ..... .
BaHaHne 11. 3agaiiTe MUCHMEHHO 5 CHEIUANBHBIX BOMPOCOB K TekcTy “Engine
Designing”.
3ananme 12. Pacckaxkute mo-anriuiicku TeMy “Engine Designing”.
3ananue 13. [TucbMEHHO NEPEBEIUTE TEKCT.

90 Years of Propulsion

Without the tremendous advances in propulsion technology, the
achievements of other sectors of aviation would count for little.

Throughout the 19" century would-be aviators tried to get flying ma-
chines airborne under the power of some kind of engine. As all they needed was
a modest thrust for perhaps a minute, the simple answer would have been to use

DN E L=
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two or three small-size rockets, fired in succession. Instead, they invariably
chose steam power. Sir Hiram Maxim’s huge 1894 test rig actually left the
ground carrying three burly stokers shoveling coke!

The successful aeroplane had to await the petrol-burning internal-
combustion engine. Paris, the centre of high-tech innovation at the turn of the
century, generated a «chauffeur» mentality, in which every would-be aviator
thought he could climb into his aeroplane and take off, without bothering to
learn to fly first.

Notes:

would-be aviators - 10aH, MeUTAIOIIME CTATh JIETYNKAMU
to get airborne - oTOPBATHCS OT 3€MJITH, OBITH B BO3AYXE
test r1g - HCIBITATENBHBIN CTCH/T

burly stokers - orpomMHbIE TOTTKH

shoveling coke - mepemonaynBarOIIe KOKC

Kontpoabnaga padora 6
L.YUrtenne.

3apanue 1. [IpouTuTe TEKCT U NOMMUTE €ro COACPKAHKUE. 3aMOJHUTE NPOITYCKH
CJIOBAMH M3 PAMOYKH.

developing, create, surpass, requirements, strength, propulsive, system, steam,
converting, advancements, performance

The means for ...1... the energy to thrust power is called the ...2... . Be-
fore World War II all aircraft were powered by ...3... engines. They could not
meet all the ...4... . Fantastic ...5... have been made during the past decade in the
...6... of aircraft power plants. Today’s engines ...7... several thousand horse
power ..8... those used 50 years ago in safety, economics and especially in
weight and ...9... characteristics. Very soon we shall ...10... nuclear, plasma, ion
and other exotic engines.
3ananue 2. Bam naHbl oTBETHI. 3a1aliT€ K HUIM BOIPOCHI.

1. 50 years ago all the aircraft were powered by steam engines.
2. Several thousand horse power.
3. Ion, nuclear, plasma engines.
3aganue 3. [TocTaBbTe BONPOCH B MPABHIIBHOM MOCIIE0BATEILHOCTH, COOTBET-
CTBYIOIIEN COAECPIKAHUIO TEKCTA.
1. Could steam engines meet all modern requirements?
2. What is the thrust of today’s engines?
3. When were fantastic advancements in the field of aircraft power plants
made?
4. In what characteristics do today’s engines surpass those used 50 years
ago?
5. What 1s propulsive system?
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6. What engines will be soon created?
7. What engines powered the aircraft before World War 11?
II I'pammartuka.
3aganue 1. Ykaxute, deM SBIIIETCS B MIPEUIOKESHUH CIIOBO «provided»
a) COI030M;
0) TyIaroyiom.
1. Provided the temperature were maintained constant, we should obtain the
necessary data.
2. Lomonosov’s helicopter was provided with two propellers.
3. The engineer informed us that the aircraft would be provided with addi-
tional fuel tanks.
4. When provided with two seats in the cockpit the aircraft may be used for
instructive flights.
3aganue 2. BeiOepuTe mMoaxoAsImi Co3:
a) if;
0) unless.
1. ... treated properly, the material will not be a good insulator.
2. ... we use this new method, we shall obtain better results.
3ananue 3. [lepeBeaAnTe NPEAJIOKEHHUS.
1. The engine would be put into mass production in a month, provided its
tests were successfully accomplished.
2. Provided this airplane had carried more fuel its period of flight could have
been longer.
Their flight would have started unless the wind had been so strong.
4. Test flights would have been followed by mass production of the craft
provided they had been successful.

W

JlaGopaTopHnas pabGota 7

KomnonenTsl ['a3oTypOMHHOTO ABUTaTe/ 51

3aganmne 1. [Ipocayimaiite, TOBTOPUTE U 3aMIOMHHUTE CIICAYIOIINE CJIOBA!

1. rotary air compressor - POTOPHBIH KOMITPECCOP
(IEHTPOOEIKHOTO HITH OCE-
BOTO THTIA)

2. air intake - BO3/IyX03a00pHHK
KoMIIpeccopa

3. exhaust outlet - BBIXOJHOE OTBEPCTHE

4. centrifugal compressor - IEHTPOOCIKHBIH
KOMIIpeccop

5. axial compressor - OCEBOM KOMITIPECCOP

6. impeller - pabouee Koeco
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LIEHTPOOEKHOTO KOMIIPEC-
copa;
KpbLITbUaTKa

7. diffuser - maddyszop,
PACIIUPAFOIIUKACS
ra3oBO3IyIIHBIA TPAKT, B
KOTOPOM TIPOUCXOIUT TOP-
MOYXCHHE TTOTOKA
¥ HApPaCTAHME ABJICHUS

8. alternate rows - IOTIEPEMEHHBIE,
MIEPEMEKAFOTITUECS PSIIBI
HaIPaBJISIONNX W CTa-
TOPHBIX JIOMIATOK WITH
POTOPHBIX JIONIATOK

9. multiple combustion - TpyOuaTas KOHCTPYKITUS
chamber layout KaMepbl CrOpaHus
10. annular combustion - KOJIBIIEBAs KaMepa
chamber CropaHus
I1.acceleration - BCIIOMOT'aTeJIbHBIE
arperartbl JIBATaTEIIs
12.exhaust system - BBIXJIOMTHOE YCTPONCTBO,
BBIXJIOITHAS CUCTEMa JIBU-
raresis
13.discharge gases - BBIXJIOITHBIC Ta3bI
14 resultant thrust - pe3yAbTUPYIOAS TATA

3ananue 2. [IpouTtuTe U NEPEBEAUTE CACAYIOIINE MPEUTOKCHUS.

l.

2.

O

The gas turbine engine consists of a rotary air compressor, one or more
combustion chambers, a turbine and an exhaust outlet.

There are two main types of rotary air compressors: a centrifugal flow
compressor and an axial flow one.

The centrifugal compressor has an impeller to accelerate the air.

The function of a diffuser is to produce the required pressure rise.

. The axial flow compressor is a multi-stage unit with alternate rows of ro-

tating and stationary blades.
The turbine provides the power to drive the compressor and accessories.

. The function of the combustion chamber is to expand the air passing

through the engine by burning in the air stream.

. The turbine may consist of some stages with stationary guide vanes and

moving blades.
The exhaust system discharges gases to atmosphere thus providing the re-
sultant thrust.

3aganmue 3. [TogOepure:
a) CHHOHHUMBI:
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1. component 1. motor
2. main 2. aim
3. engine 3. major
4. flow 4. to operate
5. to produce 5. stream
6. to rise 6. to generate
7. task 7. to descend
8. to work 8. part
0) aHTOHUMBL
1. to accelerate 1. cold
2. multi-stage 2. to release
3. hot 3. low
4. to absorb 4. moving
5. high 5. single-stage
6. stationary 6. to decelerate

3ananue 4. 3aKOHUYUTE NMPEUIOKECHUS, BCTABJIASA MIPOMYILICHHBIE CJIOBA.
I. Annular combustion chambers are used with engines having
....... COMPIessors.
2. The turbine extracts ....... from hot gases released from the ... .... system
and expands them to a lower ... .... and temperature.
The centrifugal flow compressor has an ... .... to accelerate the ....... .
4. The task of the combustion chamber is to ....... the air passing through
the ....... by burning ....... intheair........
5. The turbine may consist of several ....... ,each using one ....... of station-
ary guide ....... and onerow of ....... blades.

W

moving, pressure, axial, energy, row, impeller, combustion, stages, stream,
fuel, air, engine, expand.

3aganmne 5. [lepeBeaure CilieayOMKE CIOBOCOUECTAHMS:

in the required direction; a multi-stage unit; the air passing through the engine;
the required pressure rise; the multiple combustion chamber layout; stationary
guide vanes; gas turbine engine components; the turbine discharge gases.
3apanue 6. [IpouTtuTe U AoragaliTech O 3HAYEHUHU CIAETYIOIIUX CJIOB:
component; turbine; compressor; basic; type; diffuser; principle; energy; tem-
perature; gas; resultant.

3apanue 7. [Ipocnyiaiite, NpOUYTUTE U NIEPEBEIUTE TEKCT.

Gas Turbine Engine Components

The gas turbine engine consists of a rotary air compressor with an air
intake, one or more combustion chambers, a turbine and an exhaust outlet.

There are two basic types of rotary air compressors: a centrifugal flow
compressor and an axial flow one.

The centrifugal flow compressor is a single or two-stage unit which has
an impeller to accelerate the air and a diffuser to produce the required pressure
rise. The axial flow compressor is a multi-stage unit with alternate rows of ro-
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tating and stationary blades to accelerate and diffuse the air until the required
pressure rise is obtained.

The combustion chamber has the difficult task that is to expand the air
passing through the engine by burning fuel in the air stream. Although all com-
bustion chambers work on the same principles, they may be installed in the en-
gine in some different ways. The multiple combustion chamber layout is often
used with engines having centrifugal compressors. Annular combustion
chambers are used with engines having axial compressors.

The turbine provides the power to drive the compressor and accessories.
It extracts energy from the hot gases released from the combustion system and
expands them to a lower pressure and temperature. The turbine may consist of
several stages, each using one row of stationary guide vanes and row of moving
blades.

The exhaust system passes the turbine discharge gases to atmosphere at
a velocity, and in the required direction, to provide the resultant thrust.
3aganue 8. VcnpaBbTe YTBEPIKACHHS, €CIIM OHM HE COOTBETCTBYIOT JCHCTBH-
TEILHOCTH, UCTIOIB3YA caeaytonme ¢passl: [ agree (don’t agree). I think you are
mistaken. That’s right (wrong).

1. The axial flow compressor is a single-stage unit with alternate rows of ro-
tating and stationary blades.
2. There are many different types of rotary air compressors.
3. The multiple combustion chamber layout is often used with engines hav-
ing centrifugal compressors.
4. The turbine provides the power to drive the impeller and accessories.
5. The turbine consists of one stage of stationary guide vanes and moving
blades.
6. The exhaust system passes the turbine discharge gases to atmosphere to
provide the resultant thrust.
3aganue 9. [IpouTHTe M IEpPEBEINUTE MPEUTOKCHHS.
1. The centrifugal-type compressor produces a high-pressure rise n a single
stage.
2. Most gas turbines of the centrifugal type use the double-sided impeller to
reduce the diameter of the engine.
3. The number of stages in an axial compressor depends on the engine de-
sign.
4. The function of the diffuser assembly is to direct air from the compressor
to the combustion chamber and to change air pressure and velocity.
5. In general, an annular combustion chamber is a single chamber com-
pletely surrounding the engine.
3apanmue 10. [lepeBeaute creayroiye BOMPOCH HA aHTJIMHACKUN S3BIK U OTBETh-
T€ HA HHX.
1. M3 kakux KOMIIOHEHTOB COCTOUT ra30TypOMHHBIN IBUTATEINb ?
2. CKOJIbKO OCHOBHBIX TUIOB POTOPHOTO KOMIPECCOpa Bbl 3HAETE?
3. Kakona ¢ynkmusa muddysopa?
4. Kaxkue THITBI JIONATOK y OCEBOTO KoMrpeccopa?
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W

I'ne cxxuraercst TOTIMBO?
6. B kakwx mBuTaATENSAX YACTO UCMONB3YETCs TPyOUaTas KOHCTPYKIHS KaMe-
pbl cropanusa’?
7. Kak TypOnHa cO37a€T MOIIMHOCTH JJI1 TOTO, YTOOBI NMPUBOAUTH B JBHKE-
HPE KOMITPECCOP U BCIIOMOTATEILHBIC arperarhl ABUTATEN?
8. U3 kakux cTyneHei (KackaaoB) MOXKET COCTOATh TypOuHa?
9. Kakosa (pyHKIHMS BEIXJIOMHOTO YCTPOHCTBA?
3aganmue 11. [IpouTuTe U MUCbMEHHO MEPEBEAUTE TEKCT O€3 CIIOBAPSI.

The gas turbine engine takes air from the atmosphere and, after com-
pressing and heating, it uses some of its energy to drive the turbine that powers
the compressor. The mechanical arrangement of the gas turbine engine is sim-
ple. It consists of two main rotating parts, a compressor and turbine, and one or a
number of combustion chambers. The turbojet engine 1s most suitable for high
forward speeds. At aircraft speeds below 450 miles per hour the jet engine is
less efficient than a propeller-type engine. The development of high-speed pro-
pellers and propfan engines provides further improvement in the propulsive
efficiency of modern aircraft engines. At its normal cruising speed, for example,
the propfan engines provide between 75 and 85 per cent propulsive efficiency.
Notes:

1. high-speed propeller — BBICOKOOOOPOTHBINM BO3MyIITHBIN BUHT
2. propfan engine — BUHTOBEHTWJITOPHBIN MBUTATENh (TATA TAKOT'O JABUTA-
TEJS CO3/IaCTCsl B OCHOBHOM 3a CYET BO3IYIITHOTO BUHTA)

3. propulsive efficiency — tarossiit KI1J[ neurarens, xapakTepu3yONHiA €To
CIOCOOHOCTh MPe0OPA30BBIBATH TEIJIOBYIO SHEPTHUIO TOIUIUBA B TATY
3apmanme 12. Pacckaxute mo-anrmiicku temy “Gas Turbine Engine Compo-

nents”
3amanmne 13. CocTaBbTe aHHOTAITUIO TEKCTA, UCITONB3Y T KIFOUEBHIE (hpa3bl.

The First Gas Turbine

The earliest application of the gas turbine for aircraft use was to drive a
supercharger for reciprocating engines.

The turbosupercharger has emphasized the development of materials
capable of operating at high temperatures. This emphasis has been a very impor-
tant factor in making possible the gas turbine as a power plant for aircraft.

The first jet-propelled flight was made on August 27, 1939, in aircraft
produced by the Heinkel Aircraft Company in Germany. The power plant was
an early Heinkel turbojet, the HeS 3B with a thrust of 880 to 1,100 1Ib. It was an
engine of the centrifugal-flow type and was mounted in the fuselage, with the air
intake in the nose of the aircraft.

Since the advent of the gas-turbine engine as an aircraft power plant, lit-
erally hundreds of different models and types of aircraft gas-turbine engines
have been designed and built. Many of these have been used successfully in op-
erational aircraft: however the number accepted for service is considerably less
than the number rejected. This ratio is due to a tendency of the engine-
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development programme to exceed the time period for effective use, and it does
not mean that the rejected engines were poorly designed.

From the many designs of turbine engines which have been built, two
types have evolved as being the most practical: the axial type with dual rotor
or split compressor: and the axial type with bypass.

Notes:

1. a supercharger — HarHerarenb

2. aturbosupercharger — Typ6oHaraeTaTenb

3. axial type with dual rotor or split compressor — ABUTaTENbh OCEBOTO THTIA C
JBOWHBIM  POTOPOM  WJIH
JIBYX-
KaCKaJIHBIM KOMITPECCOPOM

4. axial type with bypass — oceBoii, IBYXKOHTYPHBIH ABATATEITH

KonTpoabnasi padora 7

I. Urenmue.
3ananue 1. 3anoJIHUTE TPOMYCKHU CJIOBAMH U3 PAMOUKHU

| engine, is limited, thrust, result in, increased |

It is interesting to note that the ...1.... of a gas-turbine engine can be
..2.... either by increasing the mass flow of air through the ...3.... or by in-
creasing the jet velocity. Increases in mass may be obtained by utilizing water-
injection systems and by the use of an afterburner. The afterburner also in-
creases jet velocity. Jet velocity may also be increased by reducing the area of
the jet nozzle, but this method ...4.... because reducing the nozzle area will
...5.... higher temperatures and pressures within the engine.
Notes:
1. water-injection system — cuctema BOpbICKa (BIPbICKUBAHWSA) BOIBI
2. afterburner — ¢opcaknas kamepa
3aganue 2. Bam 1aHbl OTBETHI, 3aaliTe K HUIM BOIIPOCHI.
1. Either by increasing the mass flow of air through the engine or by increas-
ing the jet velocity.
2. The afterburner does.
3. Yes, it does. It also increases jet velocity.
3apanne 3. Hanuimmre aHTIMICKUE SKBUBAJICHTHI. TATA, WJIH. .. FJIH, Macca BO3-
JAYITHOTO TOTOKA, CKOPOCTh MCTCUEHHSI CTPYH, HMCIIOJIb30BAHKE, YBCIIMUUBATH,
YMCHBIIIATh, PEaKTHBHOE COIJIO, OTPAaHMUYWBATH, JABJICHUE BHYTPH JIBUTATEIIS,
KOHYAThCS YEM-TO.
I1. I'pammaruka.
3apanue 1. CrmmmTe NpemyioKeHAs, MOAUEPKHATE HeanaHbie dopmbl. [Ipen-
JIO)KEHUS TICPEBETUTE HA PYCCKHM SI3BIK.
1. The air passing through the compressor is heated.
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2. There is a means for forcing the chemicals into the rocket.

3. There is the jet consisting of heated compressed, atmospheric air, ad-
mixed with the products of the combustion produced by burning a fuel in
that air.

4. The principal formula used was the familiar Newton’s law.

5. The hollow blade (momas nomarka Typ6unsi) offers the advantage of being
adopted to cooling by blowing cold air through its interior (BHyTpeHHs
noBepxHocTh) and reducing weight.

JlabGopaTopHas pabota 8

PeakTuBHblie /IBUraTenu
Sananne 1. Tlpocymaiire, TOBTOPHTE i SAMOMAHTE C10BA

3aganmne 1. [Ipocs | -1 paomamTe CTOBA:
1. jet 2. combustion ‘)R - 1) peakTHUBHBIIL 2) CTPyS
2 combustion . intemal combustion engine - BT B POpeHmMe
3. internal combustion engine - IBUTATETh BHYTPEHHETO
CTOpaHHs
4. burn (burnt, burnt) - CKUTATh, TOPEThH
5. inside - BHyTpH
6. rather than - aHe
7. refer to - OTHOCHUTBCS, CCHLIAThCS
8. utilize - UCTIOJIb30BATh
9. propulsion - IBWOKEHHUE BIIEPET
10.reaction - MPOTUBOACUCTBUE, NCHCTBUE
11.produce - BBIpa0aThIBaTh, MPOU3BOIUTH
12.eject - BBIOpAchIBaTh, U3BEPraTh
13.rearwards - Ha3aJ, 1Mo3aau
14 .thrust - TATa
15.supply - obecrieunBaTh
16. mount - YCTAHABJIUBATh
17.suck - BCaChIBaTh
18.extensive - OOmMpPHEIH
19.application - HCTIOJIb30BAaHKE, IPUMECHEHHUC
20.term - TEpPMUH
21.rear - 33055 (TBHIJIbHAS) CTOPOHA

3aganmne 2. [logbepute ciioBa, OAMHAKOBHIE 110 3HAYEHHIO.
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1.to use 1. power plant
2. basic 2. use

3. rearwards 3. to install

4. application 4. backwards
5. engine 5. to supply



6. to mount 6. main

7. to provide 7. to utilize
3aganmne 3. [logbepure coBa, MPOTUBOIOIOXKHBIE 110 3HAUCHHIO.
1. internal 1. latter
2. inside 2. rear
3. former 3. outside
4. front 4. to eject
5. possible 5. external
6. to suck 6. impossible

3apanmue 4. [Ipoutute 1 HoragaiTech 0 3HAUECHUH CJICAYIOIINAX CIIOB:
internal-combustion engine, piston engine, reaction principle, basic idea, high
temperature gas jet, to eject rearwards, compressed air, atmospheric air, front
opening, extensive use, the speed of sound, jet propulsion device.

3aganmne 5. [IpouTuTte NpeUIOKEHUA U BCTaBbTE CJIOBA.

We must ..... this type of engines rather than any other.

The jet 1s produced by ..... the gas rearwards.

The jet is ejected ..... with great force named ... .

The jet engine must ..... the high pressure and high temperature gas jet.
By means of a compressor the airis .....and ..... .

. The ..... of jet power plants is very extensive.

thrust produce, utilize, application, compressed, rearwards, sucked, ejecting.

SN A e

3aganmue 6. [lepeBeaure npeuIoKEHNS.

Jet airplanes are quite modern, fast and convenient.

A fuel must be burnt in the combustion chamber.

In internal-combustion engines the fuel 1s burnt inside the engines.

The rocket engines rather than the jet engines will be used for space ex-
ploration.

Jet propulsion is a result of the reaction of the hot gas jet.

6. A compressor is mounted in the front opening. It must supply air.

EEROSI \O I

W

3amanue 7. [Ipoutnte u nepepeaute TekcT “Jet Engines™.

Jet Engines

Most of the engines used today are called internal-combustion engines.
They are called so because the fuel is burnt inside the engine. There exist sev-
eral types of internal-combustion engines: gasoline and diesel piston types, gas
turbines and jet types. The jet engine is an advance on the other types of en-
gines. Jet engines work on the reaction principle. They use the reaction force
rather than the action force of combustion.

The term “jet engines™ refers to any jet propulsion device which utilizes
air from the atmosphere together with the combustion of a fuel and produces
the jet for propulsion purposes.
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The basic idea of a jet engine 1s to produce the high pressure and high
temperature gas jet. The jet is ejected rearwards with great force named thrust.
The thrust is the reaction of the jet of hot gases ejected from the rear. The jet is
produced by combustion of the fuel in the compressed air. The latter is supplied
by the atmospheric air that enters through the front opening where a compressor
1s mounted. It must provide the combustion chamber with the required air. Air
1s sucked, compressed and then used to burn the fuel. Jet engines find extensive
use. The application of jet power plants to aircraft has made flying faster than
the speed of sound, which was once considered impossible.
3ananune 8. /laiiTe aHTIMICKHE SKBUBAJICHTHI:

MOTOMY YTO TOIIMBO CIKUTACTCS BHYTPH JBHTaTeIIs, CHJIa 00PaTHOTO JICHCTBUS,
OTHOCHTCS K JI000H peaKTUBHOM JABUIaTeIbHOM YCTAHOBKE, B LENAX JBMKCHHUS
BIIEPET BEIOPACHIBACT CTPYIO, CTPYS Ta3a MOJ BHICOKAM JaBJICHUEM W BBICOKOMH
TEMIIEPATypPhl; CTPYs BHIOpachiBaeTCA Ha3ad, TAra - 3TO NPOTHBOACHCTBHE
CTPYH, CTPYyS BbIpaOAThIBACTCS CKMTAHHUEM TOIUIMBA B CXKATOM BO3IyXE, aTMO-
chepHbIii BO3MyX BXOAWT YEPe3 IMEPEIAHEE OTBEPCTHE, KOMIPECCOP JOJDKEH
obecrneunBaTh KaMepy CropaHus BO3AyXOM; BO3yX BCAChIBACTCSA U CKMMACTCS.
3apanue 9. Cornacurech WIM ONPOBEPTHUTE YTBEpKJeHuUe. HauuHaiite
npemioxkenns ¢ ¢pas: I'm afraid that’s wrong; you are quite right/ you are not
quite right; that’s not quite so; I think you are mistaken; as far as I know; I think
so; according to the text.

1. There are many types of internal-combustion engines.
When the jet is ejected rearwards it produces thrust.
The speed of a jet aircraft i1s less than that of sound.
Jet power plants have not yet found extensive application.
By means of a compressor the air is ejected rearwards.
BaHaHne 10. He rasaas B TEKCT, TOMOJMHUTE MPEATTOKCHUS.
Internal-combustion engines are called so because ..... .
The jet engine 1s an advance on ..... :
The basic idea of a jet engine 1s ..... .
The jet is ejected ..... .
The thrustis ..... :
There exist several types of ... .. .
A compressor 1s mounted in ..... .
The jet engine must produce ..... .
3anaHne 11. IlepeBeauTe JaHHBIC BONPOCH HA AaHTTIMMCKHUI A3bIK U OTBETHTE HA
HUX.

1. Kak Ha3wsiBaeTCs OOJBINIMHCTBO JABHUraTeIICH, UCITOIh3yEMbBIX B HAIlle Bpe-
Msi?
[Touemy oHM Tak Ha3bIBAOTCA?
Kakue Tunbl nBuraresicii BHyTpeHHEro cropanus Bel 3naete?
Ha xakom npuHiune paboTarOT peaKTUBHbIE ABUTATETH?
Kakyro crty OHHM HCITOJTB3YIOT?
Kakue asuraten MOryT ObITh Ha3BaHbI PEAKTHBHBIMU?
B uem cocTonT OCHOBHAS UCs PEAaKTUBHOTO ABUTATEIS?

G

A il e

NN sEwLN

38



8. Uro Takoe TATa B pCaKTUBHOM JABUTATEIC?
9. 3a cuer yero BrIpadATHIBACTCS PEAKTUBHAA CTPYS ?
10.I' e ycTaHaBiauBaeTCst KOMIpeccop?
11. 1151 yero ciay>kutT KoMmmpeccop?
12.KakoBa cKOpOCTh PEaKTUBHOTO camoieTa?
3apanue 12. Pacckaxkute mo-aHrmiicku temy “‘Jet Engines”.
3ananue 13. [IucbMEHHO NEPEBEANTE TEKCT.

The jet engine works on the principle of Newton’s Third Law of Motion.
A good example of this law is the toy balloon. When its outlet is closed, equal
pressure 1s spread throughout the balloon.

If the outlet is opened, some of the air will immediately escape at high ve-
locity, causing the balloon to move forward. This forward motion is a result of
thrust (reaction).

The jet engine functions by taking air, compressing it, injecting fuel into
the compressed air and igniting the mixture which then expands through a tur-
bine which drives the compressor.

The standard fuel for jet engines is a kerosene-type fuel. Kerosene burns
at a hotter temperature than gasoline and it has a higher viscosity.

A typical jet fuel system consists of : fuel pump, fuel filter, fuel regula-
tors, shut-off valve, fuel manifold and discharge nozzles.

Notes:
outlet - Hacamok, MTYHEP
VISCOsity - BA3KOCTh
shut-off valve - oTceunsiii kanan
manifold - komiekTop

Kontposbnaa padora 8
L.YUrenue.

3ananue 1. IIpouTuTre TEKCT U NOMMUTE €ro COACPKAHKUE. 3aMOJHUTE MPOITY CKU
CJIOBAMH M3 PAMOYKH:

additional, propulsion, design thrust, powered flight, advances, testing jet,
support, research, developed, start.

Jet ...1... for airplanes is generally considered a recent development, but
its theory 1s as old as ...2... having been proposed as early as 1908. But the real
...3... of the jet engine dates from 1930, the year a 23-year-old flying officer
named Frank Whittle filed a patent for a ...4... power plant. But he could not get
financial ...5... . During the next 2 years Whittle did ...6... turbine ...7... and stud-
ied the latest ...8... in aviation. Whittle had his first engine ready for laboratory
..9...1n April, 1937. The engine ...10... less than its 1,400-pound ...11... .
3ananue 2. Bam naHbl oTBETHI. 3aaiiTe K HUM BOMPOCHI.

1. From 1930.
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2. It was Frank Whittle.
3aganue 3.PacnionoxuTe NpeayioKEHUS B JIOTHUESCKON TIOCICT0BATEIIBHOCTH
1. He filed a patent for a jet engine.
. Frank Whittle was a flying officer.
. The design thrust of his engine was 1,400 pounds.
. The real start of jet propulsion dates from 1930.
. The first engine was ready for laboratory testing in 1937.
. Its theory began in 1908.
7. He had no financial support.
II I'pammaTtuka.
3apanue 1. Onpenenure, 4eM ABJISIETCS BbIJIECIEHHOE CIOBO:
a) Participle II ; 6) rmaronom B Past Indefinite.
1. A group of young scientists tested their new device.
2. The methods discussed are very interesting.
3. They discussed the problems at the conference.
3ananue 2. IlepeBenure npeanoxxeHus, odpaiias BHUIMAaHWE HA NEPEBO/J HE3a-
BUCUMOTO MPUYACTHOTO 000pOoTa.
1. The work having been finished, they could have a short rest.
2. New engines were brought to the plant, all of them being in good order.
3. The plane’s weight having been decreased, the most difficult problem was
solved.
4. It being late, we decided to stop working.
. Newton discovered the laws of motion, these laws being the basis of prac-
tical mechanics.
6. The lesson being over, I’ll be free.
7. The lecturer spoke on the problem of space exploration, his lecture being
illustrated by diagrams.

AN W

W

JlaGopaTopHas padora 9

TypOopeakTuBHBIE ABUTATEIH

3aganmne 1. [Ipocnyimaiite, HOBTOPUTE U 3aIIOMHHUTE CJIOBA!

1. turbojet - TypOOpEeaKTUBHBIN

2. turbofan - TYpOOBEHTHJIATOPHBIH
3. turboprop - TYpOOBHHTOBOM

4. turboshaft - TypOOBaJTbHEIH

5. to derive - U3BJICKATH, TIOJTyIaTh

6. thrust - TSTQ

7. nozzle - commto, (hOPCYHKA

8. torise - MOBBIMIATH, YBEJTUUHUBATh
9. to deliver - IOCTABJISTh, JOCTABJIATh
10.to feed (fed, fed) - cHa0XkaTh, O/IaBaTh
11.to expand - paciuupAaTh(cA)
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12.to provide - cHaOXaTh, oOecIeunBaTh

13.auxiliary - BCIIOMOTaTeIbHbIN

14 .to eject - BBIOpachIBaTh
15.amount - KOJIMYECTBO, BEJIMUNHA
16.excess - N30BITOK

17 .afterburner - hopcarkHas Kamepa

3aganue 2. [IpouTHTe M IEpEBEINUTE MPETOKCHHAS.

The turbojet, turbofan and turboprop engines are gas turbine engines.
Engines produce thrust.

Every turbojet has nozzles.

The diffuser delivers the air to the compressor.

Fuel nozzles provide fuel.

The gases are expanded.

The gases are ¢jected from the nozzle.

The auxiliary apparatus 1s necessary for the work.

Afterburner provides additional thrust.

3anaHne 3. [IpouTHuTe NMpeaIOKEHHS, BCTABJIAS HEAOCTAIOIIUE CITOBA.
Every engine produces ... .. :

The gases ..... the turbine.

The gases are ejected through the ... ..

The main ..... of the turbine is to provide power for the compressor.
Turbojets are ..... into two groups.

WL =

Al

to classify, thrust, nozzle, function, to enter

3ananmue 4. [TogOepute ciioBa, OAMHAKOBBIE 110 3HAYEHHUIO.

1. speed 1. exhaust

2. aft 2. movement

3. propulsion 3. increase

4. feed 4. velocity

5. eject 5. back

6. rise 6. deliver

7. produce 7. develop
3apanmue 5. [TogOepute clioBa, MPOTHUBOMOJIOKHbBIC O 3HAUCHHIO.

1. provide 1. leave

2. constant 2. low

3. downstream 3. consume

4. high 4. upstream

5. enter 5. inconstant

6. aft 6. main

7. auxiliary 7. forward

3aganue 6. [lepepenuTe ClieAYIONMINE CIIOBOCOUECTAHMS:

derives its thrust by ...; accelerating a small mass of air; at approximately con-

stant pressure; high temperature and high pressure gases; exhaust nozzle; auxil-

iary apparatus; velocity greater than the flight velocity; turbine material limita-
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tions; the exhaust products downstream of the turbine; the centrifugal-flow
compressor; the axial-flow compressor.

3ananue 7. [Ipoutute U nepeBeIUTEe UHTEPHAIIMOHAIBHBIE CJIOBA;

turbine; classify; mechanical; compressor; function; transform; diffuser; tem-
perature; absorb; gas; material; product; type; operation.

3ananue 8. [Ipocnyiaiite, NPOUYTUTE U NIEPEBEIUTE TEKCT.

Turbojet Engines

Gas turbine engines may be classified into the following groups: turbo-
jet engines, turbofan engines, turboprop engines, turboshaft engines.

A turbojet derives its thrust by highly accelerating a small mass of air,
which goes through the engine. This engine consists of a diffuser, a mechanical
compressor, a combustion chamber, a mechanical turbine and an exhaust nozzle.

The function of a diffuser is to transform the kinetic energy of the enter-
ing air into a static pressure rise. The diffuser delivers its air to the mechanical
compressor which further compresses the air and delivers it to the combustion
chamber. There fuel nozzles feed fuel continuously, and continuous combustion
takes place at approximately constant pressure. The high temperature and high
pressure gases then enter the turbine, where they expand to provide power for
the turbine.

The turbine is directly connected to the compressor, and all the power
developed by the turbine 1s absorbed by the compressor and the auxiliary appa-
ratus. The main function of the turbine is to provide power for the mechanical
compressor. After the gases leave the turbine, they expand further in the exhaust
nozzle and are ejected with a velocity greater than the flight-velocity to produce
thrust for propulsion.

Because of turbine material limitations, only a relatively small amount
of fuel can be burnt in the combustion chamber. The exhaust products down-
stream of the turbine still contain a considerable amount of excess oxygen. Ad-
ditional thrust can therefore be obtained from the turbojet engine by providing
an afterburner aft of the turbine. There additional fuel can be burned. After-
burning greatly increases the temperature and hence the velocity of the exhaust
gases, providing greater thrust.

According to the type of compressor used turbojets are classified into
two general types. These types are the centrifugal-flow compressor and the ax-
1al-flow compressor.

According to this principle the turbojets’ names are centrifugal-flow tur-
bojets and axial-flow turbojets, respectively. The operation of both types is basi-
cally the same.

Since introduction of turbojets the performance of aircraft engine has
been increased phenomenally. They are best for high-speed, high-altitude, long-
distance flights. The turbojet engines are now in mass production for various
aircraft.
3aganue 9. [lepeBeauTe BONPOCH HA aHTJTUHCKHUH SI3BIK M OTBETHTE HA HUX.

1. Kakue Tambl Ta30TypOMHHBIX IBHTATENICH B 3HacTE?
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N3 kakux KOMIOHEHTOB COCTOUT TYPOOPEAKTUBHBIN ABUTATEND?
Kakosa ¢ynkmusa quddyzopa?
I'ne cxxumaercs Bo3ayx?
Kaxkas ¢opcynka moaaet Tormso?
Kakwue razsl moctynatoT B TypOuHYy?
Kakosa ¢pynkmms TypOuHbI?
Kakoe koJInuecTBO TOIMJIMBA MOXKET ObITh COXKEHO B KAMEPE CropaHusi?
9. Kak moxeT ObITh MOJyueHa AOMOTHUTEIbHAS TATra?
10.Kak nmetictByer dopcaknas kamepa?
11.Kakue Tunsl TypOOpPEAKTUBHBIX ABUTATEICH Bbl 3HAETE?
12.K ueMy npuBesnio co3anue TypOOPEaKTUBHBIX JIBUTATEIICH?
3aganmue 10. [lepeBenyuTe MUCHEMEHHO TEKCT.

NN AW

Turbojet engines have been built in many sizes, ranging from a few hun-
dred pounds of thrust to many thousand of pounds. The smaller engines are suit-
able for liaison — and training type aircraft, while the large engines are installed
in high-performance fighter aircraft, bombers, transport, tankers, and commer-
cial air liners.

The turbine supplies the power that drives the compressor: that is its
main function in this type of engine.

In practice, this simple system is modified for various reasons. The more
the pressure of the air is raised by the compressor, the higher the efficiency of
the engine. Engines designed for the greatest economy have therefore tended
towards higher compression ratios. This has led to splitting the compressor and
turbine into two groups: a low-speed compressor driven by a low-speed turbine,
and a separate high-speed compressor driven by a high-speed turbine, the two
driving shafts being co-axial. This arrangement incorporates what is called a
two-spool compressor.
3apanue 11. Pacckaxure nmo-anrnuiicku Temy ““Turbojet Engines”.

Kontposabnaa padora 9

3aganue 1. Halimute mpemiokeHUs ¢ HE3aBUCHUMBIM TPHYACTHBIM 000pPOTOM,
HAIHUIIUTE UX [IEPEBEIUTE.

1. The first engines appeared in the 17-th century and people began using them
to operate factories, irrigate land, supply water to towns, etc. 2. The steam en-
gine having been invented in 1825, a self-propelled vehicle was built. 3. The
supply of steam in the car lasting only 15 minutes, the vehicle had to stop every
100 yards to make more steam. 4. After the German engineer N. Otto had in-
vented the gasoline engine, the application of this engine in motor cars began in
many countries. 5. The cars at that time were very small, the engine being
placed under the seat. 6. Motorists had to carry a supply of fuel, because there
were no service stations. 7. Brakes having become more efficient, cars achieved
greater reliability. 8. Cars with internal combustion engines having appeared, the
automobile industry began developing rapidly. 9. By 1960 the number of cars in
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the world had reached 60 million, no other industry having ever developed so
quickly.
3apanme 2. Haiiqute repyHauii B CleAyIOIMNUX Tapax npeaioxkeHui. Ilpenso-
KCHUS TICPEBENTE.
1. Overcoming these difficulties is not so easy as it may seem. Overcoming
these difficulties the designers can increase the fuel efficiency. 2. Setting a prob-
lem the scientist makes the first step to its solution. Setting a problem is the first
step to its solution. 3. Covering the distance between Tokyo and Moscow is less
than two hours this superliner develops a speed five times above the speed of
sound. Covering the distance between TOKYO AND Moscow on board a super-
liner requires about two hours. 4. Putting the discovery into practice the engi-
neers will solve a complicated technological task. Putting the discovery into
practice sometimes requires more effort than making it.
3ananued. 3aMeHUTE NPUAATOUHBIE TPEUIOKEHUS TPUUACTHBIMU 000POTaAMHU.

1. When the object is moving through the air, it pushes the air aside.

2. After they had obtained valuable information on aircraft with a pilot, they

began to send up un-manned airplanes.

JlaGopaTopuas padora 10

TypOoBUHTOBBIE ABUTATEIHU

3aganmne 1. [Ipocnymmaiite, HOBTOPUTE U 3aIIOMHHUTE CJIOBA!

1. turboprop - TYpOOBHHTOBOM

2. propulsive thrust - Tsra(KaK ABMOKYINAs CHJIa)
3. exhaust nozzle - BBIXJIOITHOE COILIIO

4. reduction gear - PEaYKTOp

5. similar - TIOXOKHH, TTOTOOHBIN

6. provide - cHaOXaTh, oOecreunBaTh
7. derive - BBIBOJIUTH, TIOJTy4aTh

8. approximately - IPUOIU3UTEIBLHO

9. place - IOMeIIaTh

10.enable - IeJIaTh BO3MOXKHBIM
I1.rpm (revolutions per minute) - 000pOTOB B MUHYTY
12.shaft - Baj

13.ratio - OTHOIIICHHE

14. momentum - KOJINYECTBO JBUKECHUA
15.overall - TIOJTHBIH, OOImIMiA
16.turboshaft - TypOOBaJTbHBIH

3aganmue 2. [logbGepute ciioBa, OAMHAKOBBIE 110 3HAYEHHIO.
1. power 1. velocity
2. part 2. different
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3. various 3. to place

4. speed 4. portion

5. to locate 5. to operate

6. to function 6. currently

7. airscrew 7. energy

8. nowadays 8. propeller
3apanne 3. [logbepure coBa, MPOTUBOIOIOXKHBIE 110 3HAUCHHIO.

1. similar 1. efficiently

2. maximum 2. internal

3. low 3. to increase

4. external 4. minimum

5. inefficiently 5. last

6. to reduce 6. different

7. first 7. high

3ananue 4. [Ipoutute U noragaiTech 0 3HAYCHUU CJICAYIOIIMX CIIOB!
mechanical compressor, diffuser, helicopter, marine application, propeller, to
extract power, rotation speed, to operate efficiently, dual momentum change, in-
ternal momentum increase, total thrust, to adapt, single-engine aircraft, a varia-
tion of the turboprop engine.

3aganue 5. [IpournTe npeUTOKECHHS, BCTaBIsAs MPOMYIICHHbBIE ¢cioBa. [Ipemio-
KCHHUS TICPEBENUTE.

1.
2.

O L

6.
7.

The .... engine 1s very similar to the turbojet engine.

In the turboprop engine one of the turbines drives the ....., while the other
drives the ..... .

The shaft rotation 1s 12,000 ..... .

The turboprop engine derives most of its ..... from the propeller.

. In the turboprop engine the turbine ..... much more power than it does in

the turbojet engine.
The ..... rotation speed of gas turbine engines is very high.
The propeller increases the air ... .. :

shaft, rpm, turboprop, momentum, propeller, to extract, propulsive thrust,
COMPIessor.

3ananue 6. [IpouTuTe U NEPEBEIUTE MPETIOKECHUS.

1.
2.
3.
4.

5.

A turboprop engine 1s a gas turbine driving a propeller.

The diffuser delivers air to the mechanical compressor.

The compressor compresses the air and delivers to the combustion cham-
ber.

The reduction gear must be placed between the turbine shaft and the pro-
peller.

Little power is derived from the exhaust nozzle.

3ananue 7. [IpouTtuTe U NEPEBEIUTE TEKCT.
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Turboprop Engines

In principle, this engine is very similar to the turbojet engine, differing
only 1in that it uses a propeller to provide most of the propulsive thrust.

The engine consists of a diffuser, a mechanical compressor, a combustion
chamber, a turbine, an exhaust nozzle, a reduction gear and a propeller. The
diffuser, mechanical compressor and combustion chamber function in the same
manner as in the turbojet engine. However, in the turboprop engine, the turbine
extracts much more power than it does in the turbojet engine, because the tur-
bine provides power for both the compressor and the propeller. When all of this
energy 1s extracted from the high temperature gases, there 1s little energy left
for producing jet thrust. Thus, the turboprop engine derives most of its propul-
sive thrust from the propeller and derives only a small portion (10 to 25 % de-
pending on the flight velocity) from the exhaust nozzle.

Since the shaft rotation speed of gas turbine engines i1s very high (ap-
proximately 12,000 rpm), a reduction gear must be placed between the turbine
shaft and the propeller to operate efficiently. The turboprop engine is essentially
a gas turbine power plant because, as pointed out before, little power is derived
from the exhaust nozzle; still as flight speeds are increased, the ratio of nozzle
power to propeller power for maximum thrust tends to become higher. The pro-
pulsive thrust is provided by a dual momentum change of the air. First, the pro-
peller increases the air momentum, and second, the over-all engine from dif-
fuser to nozzle, provides an internal momentum increase. The sum of these
thrusts 1s the total thrust developed by the engine.

The turboprop engine is often used in transport aircraft, but can be
adapted for use in single-engine aircraft. A variation of the turboprop engine
known as the turboshaft engine, is a gas turbine power plant in which all deliv-
ered power 1s in the form of shaft power. Turboshaft engines are currently used
both to power helicopters and for various land and marine applications.
3aganne 8. JlaiiTe aHTTIMIICKHE SKBUBAJICHTHI:

B 3aBUCHMOCTH OT CKOPOCTH TOJIeTa, KaK YKa3bIBAJIOCh BHIIIE, MOIITHOCThH Ha Ba-
Jy, PacKaJICHHBIH a3, BO-TICPBBIX, H3BECTHBIM KaK, B HACTOSINEE BPeMs, KaK ...
TaK W.
3ananue 9. Cornacurech WU ONMPOBEPrHUTE YTBEpXKAcHUE. HaunHaiite npen-
noxxeHus ¢ ppaz: I’m afraid that’s wrong. You are quite right/ you are not quite
right (you are wrong). That’s not quite so. I think you are mistaken. As far as [
know. I think so. According to the text.
1. In principle, the turbojet engine is similar to turboprop engine.
2. In the turboprop engine the turbine extracts less power than it does in the
turbojet engine.
3. The turboprop engine derives most of its propulsive thrust from the ex-
haust nozzle.
4. The shaft rotation speed of gas turbine engines 1s not very high.
5. The turboprop engine is seldom used in transport aircraft.
6. The turboprop engine is often used in single-engine aircraft.
3aganmue 10. He rsaas B TEKCT, TOMOJHUTE MPEATIOKCHUS.
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The turboprop engine consists of ..... .

The diffuser, mechanical compressor and combustion chamber of the tur-
bojet engine function ... .. .

The turboprop engine derives most of its propulsive thrust from ... .. .

A reduction gear 1s placed ..... .

The propulsive thrust is provided by ..... :

The turboprop engine isused ..... .

The turboshaft engine is ... .. .

BaHaHne 11.IlepeBenute HA AQHTTTUUCKUM SA3BIK:

1. TypOOBHHTOBO# IBHTATE]Ib HAXOAWT B ABHAIMH IIIMPOKOE TPHUMCHCHHE.

2. Uro o0111ero UMEIOT TYPOOBUHTOBBIC U TYPOOPEAKTUBHBIC IBUTATEIIN?

3. OCHOBHOE OTJIMYME COCTOMT B TOM, UYTO TYPOWHA MPUBOIMT BO BPAIICHHE
BO3/IYIITHBIA BUHT. TOJBKO HE3HAYMTEIbHAS YaCTh TATH CO3/IAaETCS 3a CUET
PEaKTUBHOM CTPYH.

4. TypOOBHHTOBOM JIBHrareilb UCMOIB3YETCS ISl MOJIETa HA CKOPOCTAX /10
900 kM B yac.

3ampanue 12. Pacckaxure mo-anruiicku Temy ““Turboprop Engines™.
3ananue 13. [IucbMEHHO NEPEBEAUTE TEKCT:

N

N sw

Turboprop engines having two independently rotating turbines have
proved quite successful. One of the turbines drives the compressor, while the
other drives the propeller. The independent turbine has some advantages over
the direct connected type. Both the propeller and the compressor may be oper-
ated at rotational speeds that produce the best respective efficiencies. This al-
lows the propeller to operate at high speed during take-off and climb, thus re-
ducing the tendency of the propeller to stall. Propeller speed can be lowered at
altitude, with a subsequent reduction in tip compressibility losses.
KounTpoabnaa padora 10

L.YUrenue.
3ananue 1. [IpouTuTe TEKCT U MOMMUTE €r0 COACPKAHUE. 3AMOTHUTE MPOIY CKH
CJIOBaMU M3 PaMOYKHU:

amount, placed, propeller, similar, thrust, promising, shaft power, turbo-
prop, reduction gear, essential, approximately.

A gas turbine driving a ...1... , called a ...2... engine, 1s a ...3... power plant
for the propelling of aircraft intended to operate at speeds up to ...4... 500 mph.
The ...5... features of the turboprop engine are ...6... to those of the turbojet en-
gine, the major difference being that the turbine is designed so that it develops
...7... for driving a propeller and only a small ...8... of jet ...9... 1s produced. The
...10... must be ...11... between the turbine shaft and the propeller.
3ananue 2. Bam nanbl OTBETHI. 3a1aliT€ K HUIM BOIPOCHI.

1. Approximately 500 mph.
2. For driving a propeller.
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3aganue 3.PacnionoxuTe NpeayiokEHUS B JIOTHUESCKON TIOCIICI0BATSIIBHOCTH.
1. The turbine drives the propeller.
. Little energy is left to produce jet thrust.
. Turboprop engines propel the aircraft intended for speeds up to about 500
mph.
4. The main difference between the turboprop and turbojet engines is the de-
sign of the turbine.
5. A turboprop engine is a promising power plant.
6. A turboprop engine is essentially a gas turbine power plant.
7. Turboprop engines are similar to turbojet engines.
II I'pammaruka.
3ananmue 1. Onpeaenure QyHKINIO HHPUHANTHBA U TIEPEBEAUTE MTPEATTOKCHUS:
1. To land the airplane at night is rather difficult.
. Our task is to determine the shape of the fuel tank.
To find the answer to these questions a number of research rockets were
sent into space.
4. There are a number of problems still to be considered.
The Russian scientist K E.Tsiolkovsky was the first to understand the use
of rockets in space travel.
3ananue 2. YKaxuTe HOMEpa NPEAOKEHUN, KOTOPbIE TIEPEBOJATCA, HAUMHAA
co cioB: «I"oBopAT, uToO ...», «M3BECTHO, UTO ...».
1. Wood is said to be one of the oldest materials.
2. He said that the principle of jet propulsion is based on the reaction principle.
3. My chief 1s said to have finished his experiment last week.
4. The engineer said he had finished the experiment.
5. We know this machine very well.

W N

W

hd

JlaGopaTopnas paGora 11

TypOoBeHTUIATOPHBII ABUraTe b
(IBYXKOHTYPHBII TypOOpEaKTUBHBIN ABUTATEINb )

3aganmne 1. [Ipocayiaiite, MOBTOPUTE U 3alIOMHHUTE CIICAYIOIIHE ClTOBA?

1. fan - BEHTWJIATOP

2. turbofan - TYpOOBEHTHJIATOPHBIN JBUTATEITH

3. feature - 0COOCHHOCTD, NPU3HAK,
XapakTepHas yepTa

4. performance - IETHBIE JaHHbIE (KaueCTBa,
XapaKTePUCTHKH

5. to comprise - BKITIOYATh, 3aKJIF0YATh B cebe,
COCTOSTH U3 ...

6. duct - KaHaj, Tpy0a, TpyOompoBo

7. bypass duct - BO3AyXOMPOBOJ] BTOPOTO KOHTYpa
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8. to convert
9. to split (split, split)

- MpeBpalaTh, MpeoOpPa3OBHIBATH
- pa3AenAaTh, pacKajbiBaTh

10.portion - 4acTh
11.remainder - OCTaJbHas YacTh
12.ratio - OTHOIIIGHUE, COOTHOIIICHUE

13.bypass ratio

14 .to define

15.to add

16.additional (thrust, energy)
17.to derive

- K03 UITUECHT JBYXKOHTYPHOCTH
- ONIPENCTIATH

- YBETUMIMBATH, 1OOABJIATH

- 100aBOYHBIE, TOTIOTHUTEIILHBIH

- IOJTy4YaTh, IPOU3BOIATH

18.to locate - pacmoaratb

to be located - pacmoJyiaraTbCs
19.to install - YCTaHABJIUBAThH
20.1nstallation - YCTaHOBKA

3ananue 2. [lonGepuTe CHHOHUMBI:

1. performance 1. to be situated

2. to comprise 2. to increase

3. to convert 3. characteristics

4. to split 4. relation

5. portion 5. to consist of

6. to be located 6. to transform

7. ratio 7. part

8. to add 8. to separate
3ananue 3. [logObepute aHTOHUMBI:

1. to enter 1. high

2. low 2. to stop

3. down-stream 3. uneconomic

4. to continue 4. to leave

5. efficient 5. heavier

6. to expand 6. inefficient

7. lighter 7. to compress

8. economic(al) 8. up-stream

3ananue 4. [Ipoutute U NepeBeUTE CACAYIONIUE MPETIOKECHUS.

1. The turbofan engine combines features of both the turbojet and turboprop

2.

engines.

A gas turbine comprises 3 main sections: the compressor section, the

combustion section and the turbine section.

of the engine.

The function of a diffuser is to convert kinetic energy of the entering air

into a pressure rise.

the compressor.

. The size of the combustion chamber often defines the maximum diameter

. The combustion chamber is located on the outside of the engine behind



6. In turbofan engines the entering air flow is split into two portions: one
portion enters the bypass duct and the remainder flows through the com-
pressor, combustion chamber and turbine.

7. In a turboprop engine a portion of the potential energy is derived by addi-
tional turbine engines.

8. The bypass ratio is the ratio of the air flow through the bypass duct to the
air flow through the gas generator.

9. The turbofan engine has performance characteristics somewhere between
the turbojet and turboprop engines.

10.The turbofan engines can practically be used for most types of airplane
installations.

3aganue 5. [IpournTte NpeUTOKESHHS, BCTABIIAS MPOIMYIICHHbBIC ¢cioBa. [Ipemio-
JKCHUS TICPEBEIUTE.

1. In the turbofan engine the fan may be ..... behind the gas generator tur-
bine.

2. The exhaust gases are expanded in the ..... to a velocity greater than the

3. The function of the diffuser is ..... the kinetic energy of the entering air
into a static ... .. rise.

4. The ..... provides the power for both the fan and the compressor.

5. The propulsive thrust of the engines is derived from the high velocity ex-

haust of both the ..... and the gas generator.
fan, turbine, located, pressure, exhaust nozzle, flight velocity.

3aganmue 6. [lepepenure ClieAyIOIINE CIIOBOCOUCTAHMS:
airplane installations; propulsive thrust; transport type aircraft; high velocity ex-
haust; gas generator turbine; compared with the turboprop; bypass ratio; per-
formance characteristics.
3aganmue 7. [IpouTuTe U nepeBeaANTE CACAYIONINE CIOBA:
transport; generator; diffuser; front; compressor; turbine; function; to convert,
kinetic energy; static; portion; to locate; efficient; economical.
3ananue 8. [Ipocnyiaiite, MPpOUYTUTE U NEPEBEIUTE TEKCT.

Turbofan Engines

The turbofan engine combines features of both the turbojet and turbo-
prop engines. It has performance characteristics somewhere between the other
two engines.

The engine comprises a diffuser, a fan, a mechanical duct, and an ex-
haust nozzle. The function of the diffuser is to convert the kinetic energy of the
entering air into a static pressure rise. The diffuser delivers its air to a fan which
further compresses it. Then the air flow is split and a portion enters the bypass
duct, while the remainder continues into the mechanical compressor, combus-
tion chamber and turbine. The ratio of the airflow through the bypass duct to
the air flow through the gas generator is defined as the bypass ratio. The tur-
bine provides the power for both the fan and the compressor. However, there is
still considerable energy in the gases down-stream of the turbine. The exhaust
50



gases are therefore further expanded in the exhaust nozzle to a velocity greater
than the flight velocity, producing thrust for propulsion. The bypass air is also
expanded to a velocity higher than the flight velocity, producing additional
thrust for propulsion. Thus the turbofan engine derives its propulsive thrust
from the high velocity exhausts of both the bypass air and the gas generator
gases.

The turbofan engine 1s somewhat more efficient than the turbojet at low
speeds. Compared with the turboprop it is lighter, less economical at low speeds
and more economical at high speeds. The turbofan engines are practically used
for most types of airplane installations, especially for transport type aircraft.
3ananue 9. Cornacurtech WM ONPOBEPTHUTE yTBEpxKIAeHUs. Hauunaiite npen-
noxkeHus ¢ ¢paz: I'm afraid that’s wrong. You are quite right/ You are wrong.
That’s not quite so. I think you are mistaken. As far as [ know. I think so/ I don’t
think so/ According to the text.

1. The turbofan engine has performance characteristics somewhere between
air-breathing engines and rocket engines.

2. The function of the diffuser 1s to provide power for the mechanical com-
pressor.

3. The ratio of the air flow through the bypass duct to the air flow through
the gas generator 1s defined as the pressure ratio.

4. The diffuser delivers its air to a fan, which further compresses it.

5. The turbofan engine 1s somewhere more efficient that the turbojet at low
speeds.

6. Compared with the turboprop it is heavier, more economical at low
speeds and less economical at high speeds.

3ananue 10. [Ipoutute u nepeBeauTe MPEJIOKECHHUS.

1. In the turbofan engine the fan mat be located either in front of the gas tur-
bine or behind it.

2. The first generation of turbofan designs had a bypass ratio of approxi-
mately 1:1, that is, about 50 per cent of the air went through the engine as
primary airflow and about 50 per cent went through the fan as secondary
airflow.

3. The efficiency of the fan engine is increased over that of the jet by con-
verting more of the fuel energy into pressure energy rather than the ki-
netic energy of a high-velocity exhaust gas stream.

4. Fan engines show definite advantages over the jet engines at speed below
Mach 1, the speed of present-day commercial aircraft.

3ananue 11. [lepeeaure BONpOCHl HA AHTJIMIACKKUH A3BIK U OTBETHTE HA HUX.
1. Kakue xapakTepHbi€ 4epThl OOBEAMHACT TYPOOBEHTUJIATOPHBIN JBUra-
TEb?
2. KakoBblI €ro riaBHbI€ KOMIOHEHTHI?
Kyna muddyzop nomaer Bxomamuii (mocTynarommii) Bo3ayx?
4. Kak pa3zensercs BO3AyIIHbIN NOTOK B TYPOOBEHTHJIATOPHOM JIBUTATENE?
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CosznaeT i TypOMHA MOIITHOCTD W JJ1 BEHTHIISITOPA U )T KoMIpeccopa?

6. I'me majblire pacIIUpSIFOTCS BBIXJIOMHBIE Ta3bl, CO3/aBasi, TAKHM 00pa3oM,
TATY JUTA JBHOKCHUS BIIEpea?

7. OTtkyna TypOOBCHTHIATOPHBIN JABUTATEIb M3BJICKACT d(PPEKTUBHYIO TATY
(propulsive thrust)?

8. SBnsercs mu TYpOOBEHTWIATOPHBIA ABUTATENh OOjee d(PPeKTHBHBIM Ha
MaJIol CKOPOCTH, YeM TypOOPEaKTUBHBIN JBUTATEh ?

9. TypOOBEHTHJIATOPHBINA JABUTATENb JIETYE, MCHEE PKOHOMWYCH HAa MAaJIbIX
CKOPOCTSIX M 00jice IKOHOMHYCH Ha OOJIBIIMX CKOPOCTSX IO CPaBHEHHUIO C
TypOOBHUHTOBBIM JIBHTATE]IEM, HE TaK Ju?

10.Ha kakux camolsieTax yCTaHaBIMBAcTCS TYPOOBEHTHIIATOPHBIN JIBHUTa-
TENb?

3ananue 12. [TucbMeHHO IEPEBEANUTE TEKCT O€3 CIOBAPA.

In the turbofan, also called the bypass engine, the exhaust gases actually
are expelled from the rear nozzle at a slower velocity than a turbojet engine.
This decreased velocity would provide less thrust. But the amount of air passing
through a turbofan engine is much larger than that passing through a turbojet,
and results in a much greater push. Though the turbofan engine takes in much
greater quantities of air, only about half of it is pumped into the combustion
chamber, while the remainder is ducted, actually with a lower fuel consumption,
than the turbojet engine.

KonTpoabnas patdora 11

3aganue 1. Haiimure B mipemioxkeHue omuoOKy W ucnpabbte e€. IIpemioxeHus
MIEPECBEINTE.

1. The desire to flying 1s as old as humanity.

2. Much of the work to discussed here was carried out.

3. This method is known to be used as far back as the 18" century (as far
back — emg).

4. We want atomic energy being used for peaceful construction.

5. A material to be useful as a rocket propellant it must be combustible alone
or in combination with another materials (other than air from atmos-
phere).

3apanue 2. [lepeBeauTe Ha aHTTIMMCKUM sA3bIK, oOpaliias BHUMAaHHE HAa HEJIMY-
HbIe (POPMBI TJIarosa.

1. Oaun U3 cnocoOOB clieaaTh CaMOJIEThl KaK MOXKHO 00Jie€ SKOHOMUYHBIMH
— 3TO OOJIErYUTh CaMOJIET 3a CUET MCIOIb30BAaHUSA KOMITO3UITMOHHBIX Ma-
TEPHAJIOB.
Cwna, MpUITOKEHHAS K TEJY, 3aCTaBJISCT €ro IBUTAThCS MO MPSMOA.
Jlvpuikadiib, BEPOATHO, OyA€T HCIOJIb30BAThCS IS MY TEIISCTBHHA.
CuanTanock, YTo AUPHKAOIN OBIITH MEIJICHHBIMA U HEHAIC)KHBIMHU.
MpbI 3aeM, YTO BHHTOBBIE CAMOJICTHI JICTAIOT MEIJICHHEE, YeM PEaKTHB-
HBIE.
6. Pemath TeOe, KOTOPHIHA U3 ABYX METOAOB MUCHOJIb30BATh.

bl
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7. W3BecTHO, 4TO METO 3amucH HH(POPMAITHU Ha KPUCTAJLI C IIOMOIIBIO Jia-
3epa, OB CO3/1aH PYCCKUMHU HUCCIIEIOBATEIISIMH.

JlaGopaTopnas pabora 12

PakeTHbIe ABUraTe/in

3aganmne 1. [Ipocnyimaiite, HOBTOPUTE U 3aIIOMHHUTE CJIOBA!

1. propulsion - IBMOKCHHUE BIIEPE

2. propellant - PaKETHOE TOTLIHBO

3. release - BBICBOOOXK/1aTh

4. exhaust - HCTOIATh

5. exhaust gas - BBIXJIOITHOH Ta3

6. guide - HaIpaBJIATh

7. vehicle - IETaTENHHBIN armapar
8. suitable - IPUTOTHBIH

9. missile - CHapsj, pakeTa
10.primary - OCHOBHOM
11.auxiliary - BCIIOMOTaTEbHbIN
12.solid - TBEPABIHA

13.liquid - JKUIKWH

14.means - CPEACTBO

15.remote - IMCTAHIIMOHHBIN
16.duration - POIOKATEITHHOCTh
17.intend - HaMepeBaThCA, MIPeIHA3HAYATh
18.valve - KJIaraH

3ananue 2.IlonGepuTe CHHOHUMBI:

1. propellant 1. direct

2. rapidly 2. wish

3. guide 3. main

4. velocity 4. work

5. primary 5. quickly

6. will 6. speed

7. operation 7. fuel
3ananue 3.ITon0epuTe aHTOHUMBI:

1. rearward 1. short

2. rapidly 2. main

3. start 3. impossible

4. auxiliary 4. slowly

5. possible 5. forward

6. primary 6. finish

7. long 7. secondary
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3ananue 4. [Ipoutute u noragaiiTech 0 3HAUCHUU CIEAYIOIINX CJIOB;
jet-propulsion device, a large amount of energy, reactive force of propulsion,
propulsive jet, within the vehicle itself, a possible means of propulsion, high-
speed missiles, auxiliary power plant, liquid-propellant power plant, remote op-
eration, control valve, long duration.

3aganue 5. [IpouTuTe MpeAI0KEHUS, BCTABJISISL MTPOIYIIIEHHBIC CIIOBA.

The ..... give a large amount of heat energy.

The rocket engine is ..... for our purpose.

A rocket is a jet-propelled .... .

The ..... 1s ¢jected with great velocity.

These engines are used for long ... .. .

The rocket engine provides a possible ... .. of propulsion.

suitable, means, exhaust gas, propellants, vehicle, durations.

SN S e

3ananue 6. [IpouTnTe M IEpeBEAUTE TPEUTOKCHHAS.

An engine is a means of propulsion.

The exhaust gas is guided rearwards.

The propellants release much energy.

Rocket engines are suitable for interplanetary flight.

The auxiliary power plant is necessary in this case.

The propellants used in a rocket engine may be solid or liquid.
It is possible to use the remote control with this kind of engine.
3az1aHne 7. [Ipoutute u nepeseaute TeKCT “Rocket Engines™.

NownsE W=

Rocket Engines

A rocket is a jet-propulsion device, in which all the propellants are
burned rapidly at great pressure and release a large amount of energy. The ex-
haust gas is guided rearward at great velocity and produces the reactive force of
propulsion.

In the rocket power plant all the propellants, as well as oxygen, which
form the propulsive jet are within the vehicle itself, while other engines get oxy-
gen from the atmosphere. Thus the rocket engine can be used in a vacuum and 1s
able to provide a possible means of propulsion for interplanetary vehicles.

Besides, it is suitable for high-flying, high-speed missiles and as a pri-
mary or an auxiliary power plant of an aircraft.

Rocket engines are divided into two categories: solid and liquid.

The liquid-propellant rocket power plants can be started and stopped at
will by the remote operation of the propellant control valves. This cannot be
done with solid-propellant systems, because when they have once started, the
fuel in the combustion chamber must continue to burn until it is exhausted.

Therefore the liquid-propellant rocket engines are used mostly for long
durations and the solid-propellant rocket power plants are intended for short
flights.

3apanune 8. /[aliTe aHTTMHCKHAE SYKBUBAJICHTEI:
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BBICBOOOXKIaTh PHEPTHIO; BBIXJIOMHOM Ta3; Ha3a/, paKeTHAs CUJIOBAsl YCTAaHOBKA,
MEXKTTAHETHBIC JICTATEIBHBIC amapaThl, KPOME TOTO, OCHOBHAsI CHJIOBas yCTa-
HOBKA, TBEPAOTOILTUBHBIC CHCTEMBI, TIPEIHA3HAYCHBI JUII KOPOTKHX ITOJICTOB,;
T0 JKEJTAHHIO.
3ananue 9. Cornacurech WIM ONPOBEPTHUTE YTBEpKJaeHue. HauuHaiite
npemioxkenns ¢ ¢pas: I'm afraid that’s wrong; you are quite right/ you are not
quite right; that’s not quite so; I think you are mistaken; as far as I know; I think
so; according to the text.

1. Rocket engines get oxygen from the atmosphere.

2. Rocket engines are suitable for high-flying high-speed missiles.

3. Rocket engines are divided into three categories.

4. Solid-propellant rocket power plants can be started and stopped at will.

5. Liquid propellant rocket engines are used for short flights.
3aganmue 10. He raaas B TEKCT, TOMOTHUTE MPEATOKCHUS.
An engine is a means ..... :
The exhaust gas is guided ..... :
The propellants release ... .. :
Rocket engines are suitable ... .. .
The propellants used in a rocket engine may be ..... .
Liquid-propellant power plants can be ..... .
. Once started the solid fuel must ... .. .
3apanue 11. Pacckaxkute mo-anrimiicku Temy “‘Rocket Engines™.
3ananue 12. [TucbMEHHO NEPEBEIUTE TEKCT:

Undoubtedly the simpliest form of jet-propulsion power units is the rocket
engine, but the rate at which it consumes fuel has prevented its adoption as a
power plant for continuous operation over periods even as long as one hour. The
main reason for this is that, unlike other types of engine, the rocket does not take
the oxygen required to burn the fuel from its surroundings, but carries its own
supply. A hydrocarbon fuel, such as petrol, requires about 3.5 times its own
weight of oxygen to burn it completely; hence the weight of fuel that a rocket-
propelled aircraft using fuel of this type would have to carry would be at least
4.5 times that for the equivalent air-consuming engine.

Nk Lo =

KonTpoabnasa padora 12

L.Urenme.
3ananue 1. [IpouTuTe TEKCT M MOWMUTE €r0 COJICPIKAHUE. 3AMOTHUTE MPOIMYCKH
CJIOBAaMU W3 PAMOYKH:

rocket, vehicles, means, exhaust, thrust, propellants, auxiliary, combus-
tion, atmosphere.

55



The rocket produces ...1... by means of the expansion of ...2... gases re-
sulting from the ...3... of fuel. At present rocket engines can operate independ-
ently of the surrounding ...4... . When used in a vacuum the ...5... engine can
maintain its ...6... to provide a possible ...7... of propulsion for interplanetary
...8... . Rocket fuels and oxidizers are called ..9... .
3ananue 2. Bam gaHbl OTBETHI. 3aJaliTe€ K HUIM BOITPOCHI.

1. By means of the expansion of exhaust gases.
2. They are called propellants.
3. Only for the auxiliary purposes.
3aganne 3.3aKOHUYHUTE MPEATIOKEHUSA B COOTBETCTBHHU C COJICP)KaHHUEM TEKCTa!
1. Rocket engines can operate ... (independently of the surrounding atmos-
phere, in vacuum, in atmosphere).
2. The rocket produces thrust by means of (oxidizers, compression of air,
expansion of exhaust gases).
3. When used in a vacuum the rocket engine can (accelerate the aircraft,
maintain its thrust, expand the energy).
3ananue 4. YkaxuTe BOMPOC, HA KOTOPBIN HENb351 HAUTHU OTBET B TEKCTE:
Are rocket engines used in aircraft only for auxiliary purposes?
Are there possibilities of using rocket propulsion in aircraft?
What are the disadvantages of rocket engines?
Can rocket engines be used in vacuum?
What engines can operate independently of surrounding atmosphere?

SNE D=

II I'pammaruka.
3aganue 1. YKaxuTe MpeuToKCHAES, KOTOPOE TOYHEE TMepeaacT CMBICIT JAHHOTO.
1. Pronin 1s said to be working at his new design.

a) They say that Pronin 1s working at his new design.

b) Pronin said that he was working at his new design.

c¢) They say that Pronin is to start working at his new design.

2. My chief is said to have finished his experiment last week.

a) My chief said that he had finished his experiment last week.

b) They say that my chief finished his experiment last week.

c¢) They say my chief is planning to finish his experiment next week.

3aganmue 2. [lepeBenure Ha aHTTIUHCKAM SA3BIK:
1. U3BecTHO, uTO paguo Ob110 n300peTeHo [lomoBbiM.
2. Mbl 3HaeM, 4TO paKeThl HAIUIA NMPUMEHEHUE B HCCeAOoBaHMU BceneH-

HOW.

DTO BEMIECTBO OKA3aJI0Ch (t0 Prove) SJEMEHTOM.

4. W3BecTtHO, 4TO B HacTosmee Bpems cTtposT (to be under construction)
MHOTO SJIEKTPOCTAHIIAM.

5. O6napyxwuu (to find) , 9To 3TOT MeTaT BCTynaeT B peakiuio (to react) ¢
KHCJIOPOAOM H a30TOM.

6. Paboty, KOTOpYyIO MPEACTOSITIO BBHITIOJHUATH (to perform), cuntanu (to con-
sider) O4E€HD CITOKHOM.

W
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7. MpI 3HaeM, 9TO OH pa3padaThIBACT HOBBIM TPEHUPOBOYHBIA CAMOJIET.
8. Ilucarens cooOMIMI, YTO OH OMYOJUKOBAJI CBOIO HOBYIO KHUTY.

Supplementary Reading

3aganue: [Ipournte u nepeBeanTe TeKcThl. COCTaBhTE aHHOTAMK Ha 0a3e mo-
naydenHo# nHdopmaru. Mcnonesyiite kKimodeBbie (ppasbl.
The Petrol Engine

In the internal combustion engine, heat is generated by combustion of an
inflammable charge inside a cylinder, and the heat energy is immediately con-
verted into mechanical energy. Some heavy internal combustion engines use a
gas fuel or else Diesel oil, and the fuel/air mixture may be ignited either by a
spark or by compression of the mixture. However, for small 1.c. engines, such as
those which are used in motor-cars, the charge is a mixture of petrol and air, and
1s ignited by a spark from the distributor.

When the mixture is ignited, the products of combustion expand down
the cylinder, which 1s fitted with a reciprocating piston. The downward move-
ment of the piston is converted into a rotational movement of the crankshaft by
means of a connecting rod. As the crankshaft rotates, the piston is driven up-
wards again, and the exhaust gases are expelled through the exhaust valve in the
cylinder head. When the piston nears the top of this stroke, the inlet valve is
opened and the exhaust valve closed. The piston then descends on the induction
stroke, and draws a fresh charge into the cylinder. As the piston rises again on
the compression stroke, the charge is compressed and ignited, and the cycle be-
gins again. This is the four-stroke cycle which is in common use. An alternative
cycle is the two-stroke cycle, which combines the exhaust and compression
strokes into one.

The combustion of the mixture does not take place instantaneously. The
spark 1s therefore timed to occur before the piston reaches top dead centre, oth-
erwise maximum pressure would not be reached in time. By the time the piston
1s at top dead centre, combustion 1s well under way and the expansion of the
gases 1s beginning. Once combustion starts, it should be carried through the mix-
ture very rapidly, and this is assisted by making the clearance space above the
piston as small as possible, and by careful design of the cylinder head. Rapid
propagation of the flame through the compressed gas is also assisted by creating
turbulence in the gas.

Most small 1.c. engines in common use have four cylinders, which fire in
a definite and regular sequence. This is necessary, otherwise the torque which
the pistons impart to the crankshaft will be irregular and uneven. The torque 1s
liable to be uneven in any case when the engine is running slowly, and a fly-
wheel 1s fitted to the crankshaft to damp out these variations.

It 1s essential for the inlet and exhaust valves to open and close at exactly
the appropriate moment in relation to the position of the piston. Therefore they
are actuated by a cam-shaft running in phase with the crankshaft.
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The Turbo-prop Engine

The efficiency of a turbo-jet engine varies with the speed and altitude at
which it operates. Whilst it 1s very efficient at supersonic speeds and high alti-
tudes, it is not suited to the low speeds involved in taking-off and landing. Under
these conditions, thrust augmentors or after-burners are often required to boost
the power, and this entails heavy fuel consumption and restricts the range of the
aircraft. On the other hand, propeller-driven aircraft cannot attain speeds much
in excess of 500 m.p.h., whereas at low speeds they have a much better perform-
ance. Since subsonic speeds are still acceptable for most civilian airliners, a type
of engine known as the turbo-prop was developed, which combined some of the
advantages of both jet and piston-driven engines.

In the turbo-jet, then turbine is required to develop enough power to
drive the compressor only, whereas in the turbo-prop engine, it must supply
power also for the propeller, to which it is coupled by means of reduction gear-
ing. As the propeller rotates, it drives rearwards a much larger column of air
than that which is expelled from the jet-tube of the turbo-jet, but at a much
lower velocity. Consequently it is quieter than the turbo-jet, since the volume of
noise produces by an aircraft engine increases with the velocity of the air col-
umn. Most airports are situated in or near large centers of population, with the
result that any reduction in the noise level is a decided advantage. Furthermore,
a large proportion of the energy of the products of combustion is needed to drive
the compressor and the airscrew. As this proportion increases, so the amount of
thrust developed in the jet-pipe diminishes. In consequence, the destructive
blasts of hot gases which emanate from the jet-pipe of the turbo-jet while taxiing
on runways or taking-off are greatly reduced.

The main disadvantage of the turbo-prop engine is of course the limita-
tion imposed on speed by airscrew, as a result of which it is likely to become
obsolete on all except short-haul aircraft.

A more recent development in jet propulsion is the ducted-fan jet, in
which the turbine drives a multi-bladed fan in a duct. A certain proportion of the
air which enters the engine by-passes the compressor and combustion chambers,
and 1s impelled by the fan down the outside of the duct, so that it is expelled at
considerable velocity from the rear of the engine. It amplifies the mass of hot
exhaust gases, and thus serves to augment the thrust derived from them. Conse-
quent on the more moderate speed of this ducted air, the noise level is kept rea-
sonably low. In addition, this type of engine performs well both below and
above the speed of sound, whereas the other types of engine are efficient only at
certain speeds.

What are Sounding Rockets?
Sounding rockets take their name from the nautical term “to sound”
which means to take measurements. They are basically divided into two parts —
a solid fueled rocket motor and the payload. The payload is the section which
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carries the instruments to conduct the experiment and send the data back to
Earth.

The National Aeronautics and Space Administration (NASA) currently
uses 15 different sounding rockets. The rockets come in a variety of sizes from
the single-stage Super Arcas which stands 7-feet (3 meters) high to the four-
stage Black Brant XII which stands at 65-feet (20 meters) tall. These rockets can
carry scientific payloads of various weights to altitudes from 30 miles (48 km)
to more than 8000 miles (1,287 km).

Sounding rockets are low cost and the payload can be developed as
quickly as six months. These rockets allow scientists to conduct investigations at
specified times and altitudes. The experiments provide a variety of information
on the upper atmosphere, the Sun, stars, galaxies and other planets.

NASA launches an average of 35 sounding rockets each year with a suc-
cess rate of about 98%. They are launched routinely from established sites such
as Wallops Island, Poker Flat Research Range as well as sites in Canada, Nor-
way and Sweden.

Sounding rockets can also be launched from temporary launch ranges. In
the past, launch programmes have been conducted from Peru, Puerto Rico,
Greenland, Australia, and even from an aircraft carrier in the Pacific Ocean.

The flight profile of a sounding rocket follows a parabolic trajectory — it
goes up and comes back down. Flight time is less than 30 minutes.

Following launch, as a rocket motor uses its fuel it separates from the
vehicle and falls back to Earth. The payload continues into space after separat-
ing from the motor(s) and begins conducting the experiment. When the experi-
ment 1S completed, the payload reenters the atmosphere and a parachute is de-
ployed, bringing the payload gently back to Earth. The payload is then retrieved.
By retrieving the payload, a tremendous savings can be achieved because the
payload or parts of the payload can be refurbished and flown again.
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Cocrasutenu: O. . I'opsea, C. M. Epmuininna, H. 3. Kouyposa
BBK 111 143.24-923 + 621 4

Pa3Butrie HaBBIKOB YCTHOM peun 1o TeMe « /IBuraTenu erarenbHbIX an-
maparoB». Meroa. ykasanmsa Kk yad. Paboram/ Camap. roc. a’pokocMm. YH-T;
Cocrt. O. U. T'onsera, C. M. Epmuiinna, H. 3. Kouyposa. — Camapa, 2001. 58c.

JlaHHbIC METOIMUECKHUE YKa3aHUA COOCTOAT u3 12 mabopaTopHbIX padoT,
KOTOPBIE UMEIOT IEBI0 CIIOCOOCTBOBATh PA3BUTHIO TEXHUKH UTEHHUSA, YCTHBIX
Pa3TOBOPHBIX HABBIKOB M HABBIKOB Ay IUPOBAHHS.

Brimonaenune madopatopHoil paboTHl ABIAECTCA COCTAaBHOW YacThIO TOJI-
TOTOBKH CTYJCHTOM JOMAIITHETO 3adanus. Bes cucreMa ynpakKHCHWN Harpas-
JieHA Ha YCBOCHWE CHEIHUAIBHOW TEPMUHOJOTHUYECCKON JICKCUKH, OTIUYACTCS
pasHoOOpasHBIMH THIAMHU yhpakeHui. [IpeaycMorpena padora ¢ poHO3anmuCko
71a00paTOPHBIX padboT, CACIAHHONW HOCUTEISAMH S3BIKA.

Opranuzanus Marepuajga BHYTPU KaxaoW jJadoparopHoil paboThl mpe-
JqycMaTpuBaeT (POPMHUPOBAHKME PEUCBBIX YMCHHI OT MEPBUYHBIX HABBHIKOB YITOT-
peOJICHAS JICKCHYECKUAX STUHUIT 110 TAHHOW TeMe 10 YIPAXKHSHHM, TTOITOTaBIIN-
BAIOMIMX CTYJACHTOB K TAAJOTHYECKON UM MOHOJIOTHYECKOH peun.

[TpennaznaueHs! s cTyaeHTOB | u 2 KypcoB dakyiabTeTa «/IBurarenn
JICTATEIbHBIX anmapaToB» JHEBHOH (opmbl 00ydeHus. [loAroToBICHB Ha Ka-
(dbepe THOCTPAHHBIX SI3BIKOB.
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