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Cocrasurenu: O.U. I'oosesa, C.M. Epmuwuna, HO. Kouyposa
Peuensent gou. I. I CtenunoBa

JABUTATEJIN JIETATEJIbBHBIX AIIIIAPATOB. Pa3Butue HaBBIKOB YCT-
HOIl peuyd: MeTo] yKa3aHus K 1ab. paboram mo aHri, s3biky / coct.: O.U. ['oose-
6a, C.M. Epmuwuna, HD. Kouyposa. - Camapa: M3n-Bo Camap, roc. adpokocM,
yH-Ta, 2007. - 60 c.

Cogepxar 12 mabopaTopHBIX paboT, KOTOPBIE MMEIOT IENbI0 CIOCOOCT-
BOBATh PA3BUTHIO TEXHMKU UYTEHHs, YCTHBIX Pa3rOBOPHBIX HABBIKOB M HAaBBIKOB
aynupoBaHus. BrinoiHeHue 11abopaTopHO#l paboThl SIBISETCS COCTaBHOH 4Ya-
CTBHIO MOJrOTOBKU CTYJCHTOM JIOMAIlIHEero 3ajaHus. Bcs cucrema ympaxkHeHHi
HaIlpaBjIeHa HAa YCBOCHHE CICHUAIBHOI TEPMUHOIOTHYECCKON JIEKCUKH, OTJINYa-
eTcs pa3HooOpa3HbIMHU THUIAMU yrpaxHeHuil. [Ipexycmorpena pabora ¢ ¢doHo-
3amuchbio 1abopaTopHBIX paboT, CAENaHHOW HOCUTENsIMU s3bika. OpraHuzanus
Marepuaia BHYTPH Kakaoi gabopaTopHOW paboTel mpeaycmarpuBaet (Hopmu-
pOBaHME PEUEBBIX YMEHHH OT MEPBUYHBIX HABBIKOB YHOTPEOICHHS JIEKCUUYECKHX
eJMHUI] [0 JaHHOW TeMe 10 YNpPaXHEHHUi, MOArOTABIMBAIOIINX CTYACHTOB K
JIUAJIOTMYECKOI I MOHOJIOTHYECKOH pedn.

[IpennasHayens! Ui CTyIeHTOB 1-ro u 2.-To KypcoB (akynbTera «/{Bura-
TEJIM JIETATeNIbHbIX aNmapaToBy» JHEBHOW (opmbl 00yuenus. [loaroroBnensl Ha
kaenpe MHOCTPAHHBIX SI3BIKOB.
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JlabopaTtopHaa paboTa !

CamapCcKuii rocyjapCTBeHHbIA a3pOKOCMUYECKMIA

YHUBEPCUTET
3apaHve 1. MNpocnyLualiTe, NOBTOPWTE U 3aNOMHWTE C/l0Ba:
1. aerospace - a39POKOCMUYECKMIA
2. training - 00yyeHue
3. related industries - CMeXHble 0TPac/in NPOMbILLIEHHOCTH
4. founder - OCHOBaTe/b
5. faculty - (hakynbTeT
6. aircraft - camonert, aBmauus
7. engine - ABuraTtenb
8. engineering - TeXHMKa
9. economics - 9KOHOMUKa
10. management - ynpasneHue
11. simultaneously - OIHOBPEMEHHO
12. staff - LITAT COTPYAHWKOB
13. department - Kahespa
14. ayacht club - AXT-KNy6
15. a hostel - obLWwexuTme
16. facility - ypobeTea
17. to be engaged - BbITb BOB/IEYEHHBIM B
18. applied - MPUKNagHoi
19. research and development - UccnefoBaHve 1 pasBuTue
20. specialization - cneypanm3aums
21. adherence to - NPVIBEP>KEHHOCTb
22. provide for - obecneymBaTtb
23. bilingual - [BYSI3bIYHBI
24. management and marketing - yNpas/ieHne 1 MapKeTuHr

3agaHue 2. MpouTnTe 1 foragaiTech 0 3HAYEHVN CELYHOLMX C/IOB U CNI0BOCOYETa-
HWiA:

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

3agaHue 3. TpoyTuTe 1 NepeBeamTe TEKCT.

Samara State Aerospace University
Samara State Aerospace University (SSAU) is a leading higher education in-
stitution for the training of engineers for the aviation, space-rocket construction and
radio-electronics and other related industries. It was established in 1942 as the
3



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 Construction,
Faculty of Aircraft Engines, Faculty of Aviation 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, labora-
tories, 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 others.

The University is a large scientific centre engaged in theoretical and applied
research and development. Now its seven faculties train students in 21 specializa-
tions. 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 programmes. As a result of
research and development carried out at the University a number of instruments, de-
vices 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 manage-
ment 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.
3agaHue 4. 3apaliTe K TEKCTY MUCbMEHHO 3 CrneuuanibHbIX Bompoca (1 Bonpoc K
noanexatiemy), 2 obLmx Bonpoca, | anbTepHaTMBHbLIA W | pa3fenuTenbHbIA BONPO-
Cbl.

3agaHue 5. [laiiTe aHINMICKME 3KBUBA/IEHTBI: Befyllee Bbicllee y4ebHOe 3aBefe-
HWe; NpeanpusTUe; MOCTOSHHO; Cheuuann3auus; roToBMTb; OAHOBPEMEHHO; LUTAT
COTPY/AHUKOB; Kadefpa; OOLUEXUTUE; OTMYMTE/IbHAS YepTa; BEPHOCTb YeMy-nobo;
npefoCTaBNsATL; YNpaB/eHne; ABYSA3bIYHbIN.

3agaHue 6. CornacmMTecb WM OMPOBEPrHUTE yTBEPXKAEHWe. HaunHaiTe npeanoxe-
HMA ¢ ¢pa3: T 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; ac-
cording to the text.
1. SSAU is a leading higher education institution for the training of engineers for
the aviation only.



It was established in 1942, wasn't it?

About 7000 students are simultaneously trained at the University.
The University is only a large educational centre.

Students have always taken an active part in research efforts.

The University's seven faculties train students in 15 specializations.

NS A WD

The University doesn't have any foreign partners.

3aganue 7. He rasad B TEKCT, JOMOIHUTE IPEATOKEHHUS.
1. SSAUis......
2 in 1942.
3. In 1966......
4. There are...... at the University.
S 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. CoctaBhTe W3 JaHHBIX CIIOB mpemioxenue: logical; the; was; establish-
ment; the; needed; of; Institute; a; engineers; such; plants; the; during; and; hard;
needed; time; as; planes; front.

3ananue 9. Pacckaxxure no-anriuiicku temy "SSAU".

3ananue 10. [TucbMeHHO nIEpEeBEAUTE 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 is all you can spare. But once you have de-
cided 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 your-
self 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 - muran

stick to - mpuaepxuBaThCS
adage - TOCIIOBHIIA
haste - TOPOIHUTHCS
chew - JKeBaThb



Kourpoabnas padora 1

I. Urenne
3ananue 1. [IpouyTtnTte TEKCT, MOWMHTE €ro COAEpIKAHUE, BCTABHTE BMECTO IPOIYC-
KOB CJIOBA U3 PAaMOYKH.

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

The Oxford Polytechnic

Oxford is probably the greatest centre o f.. 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 reputa-
tion throughout Britain and indeed throughout the world has become second 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. Ifyou have a problem with speaking English there's a language labora-
tory 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 eveiything it can to make your life ...7..... So wherever
you come from you'll be made to feel that the Polytechnic is home.

3ananne 2. Bam 1aHbl 0TBETHI. 3a1aliTe K HUM BOIPOCHL.
1. For seven hundred years.
2. Yes, it does. It works 24 hours a day and 7 days a week.

3aganue 3. PacronoxxuTe npeIokKeHns B JIOTHIECKOH TTOCIIe0BaTEIbHOCTH.

1. Oxford and Cambridge, the oldest universities are world-known for their aca-
demic excellence.

2. The academic year is split into three terms.

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.

5. 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. Universities teach in all major subject areas: arts, science, law, engineering,
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.

|9}

II. I'pammaTtuka
3anaunme 1. 3anaiiTe BOmpoc K MOAYEPKHYTOMY CIIOBY.
It takes me 25 minutes to get to the office.



3agaHue 2. HalignTe owmnbKy 1 McnpasbTe ee.
A B (@ B
At the end ofthe day they all are hungry and Jack's aunt gives a big meal them.

3apgaHue 3. MNepeBeanTe Ha aHTIMINCKINNA A3bIK.
1. B moeii 61M6IMOTEKE MHOTO NMPEKPACHbIX KHUT.
2. MocMoTpK B OKHO. V1AeT CrMbHbIA foxab. JoXab NAET yxe 2 AHS.
3. MHe Xanb, HO 1 He MOTy MPUWHATL Balle NPeSoXKeHUe. Y MeHsi MHOro pa6o-
Tbl.
Bbl Korga-Hnbyaes npobosanu (to taste/to try) snoHckyto eay?
Korpga s npuwen B yHMBEPCUTET, TO y3Has1, YTO npodeccop 3abonen.
LLlen cunbHbIlA CHEr, HO Mbl HAIEA/IMCh, YTO CKOPO OH MPEKpaTUTCA.
Ecnu Bbl HEMHOrO NogymaeTe, TO JaAUTe MHE NPaBUIbHbINA OTBET.
B aTOli cuTyaumm ecTb UTO-TO CTPaHHOE, He Mpasja in?

© N o oA

JlabopartopHas paboTa 2

C.IN. Koponés
3apgaHue 1. Mpocnywaiite, NOBTOPMTE U 3aNOMHUTE COBa:
1. designer - KOHCTPYKTOP
2. artificial - UCKYCCTBEHHbIN
3. to launch - 3anyckartb
4. under the guidance - M0f, PyKOBOLCTBOM
5. acquaintance - 3HAKOMCTBO
6. jet-propulsion - PeaKkTUBHOE [IBUXeHue
7. participation - yyacTtue
8. to devote oneselfto - NOCBATUTL cebs Yemy-1mbo
9. toearn - 3apabaTbIBaTh, 3aC/yXMBaTb
10. to award - Harpaxgarb

3apaHue 2. MNpoytute 1 JOrafanTech 0 3HAYEHUN CNeaYHOLWMNX COB:
System, sphere, cosmic, academician, aero-mechanical, group, hero, prize, bureau,
enthusiast, experimental, talent, organizer, ideas, spirit, satellite, industry, title, order.

3agaHue 3. MpoyTtnTte 1 NepeseanTe TEKCT.

Sergey Korolyov
Academician Sergey Korolyov was an outstanding Soviet scientist and de-
signer of space-rocket systems. The first artificial Earth satellites and spaceships in
which man made his first cosmic flights were made under S.P.Korolyov’s guid-
ance.
Korolyov was bom on January, the 12th 1907, in the city of Zhitomir into the
family of a teacher. From 1927 he worked in the Aircraft industry. In 1930, without
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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 Korolyov be-
came an enthusiast and one ofthe founders of space-rocketry engineering.

In 1933 the Group for Studying jet propulsion was organized with his par-
ticipation, 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 engineering.

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 academician
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 So-
cialist Labour, and received the Lenin Prize, and Orders and Medals of the Soviet
Union.

3ananue 4. JlaliTe pycCKHe SKBUBAJICHTHI:

designer of space-rocket systems, artificial Earth satellites, aircraft industry, jet pro-
pulsion, space-rocketry engineering, design bureau, research worker, spiritual quali-
ties, high government awards.

3aganue 5. HaliguTe B TEKCTE aHTIIMHACKHC DKBUBAJICHTEI PYCCKHUX CIIOBOCOYETAHUM:

BBIIAIOIINICSA COBETCKUH YYCHBIH M KOHCTPYKTOp, KOCMHYECKHE KOpadiH, MoI py-
koBoacTBoM Koponesa, 6e3 oTpbiBa OT paboThI, JeTHAs LIKOJIA, ITOCJIe 3HAKOMCTBA C
K.3. llnonkoBCKHM, OCHOBOMOJIOXHHUK PAKETHO-KOCMHYECKON TEXHUKH, MTOTHOCTHIO
MOCBATUI ce0sl, TAAaHTIUBBIH HCCIIE0BATENb.

3apanue 6. [lepeBeaure Npou3BOIHEIE:
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. [logbepuTe CHHOHUMBI:

I~ to design 1. to take part

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

4. to devote oneselfto 4. to start

5. to award 5. famous

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

8. to get acquainted with 8. to reward



3agaHue 8. 3aaiTe BONPOCHI K BblAeNEHHbIM C/IOBaM:
In 1933 the Group for Studying Jet Propulsion was organized with Korolyov’s par-
ticipation.
3afaHue 9. Cornacutecb WAV ONPOBEPrHUTE YTBEPXKAEHMe. HaunHaliTe npeanoxe-
Hus ¢ dpa3: T afraid that’s wrong; you arc quite right/ you are not quite right;
that’s not quite so; | think you are mistaken; as far as | know; | think so; according to
the text.
1. The first artificial Earth satellites were made under Tsiolkovsky’s guidance.
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 himselfentirely to developing radio-engineering.
In 1992 our University was named after academician S.P.Korolyov.
6. S.P.Korolyov reared many leading scientists and engineers who are now work-
ing in the sphere of space-rocketry engineering.

o

3agaHue 10. 3agaiite K TEKCTy 7 BOMPOCOB: OOWWMIA, anbTepPHATWBHBINA, pasfenw-
Te/bHbINA, CreumanbHbIli BONPOC K Nog/exallemMy v 3 creupanbHbIX Bompoca K oc-
Ta/IbHbIM YfleHaM NPeaIoXKeHus.

3agaHue 11. PacckaxnTe no-aHrnmicku temy “S.P.Korolyov”.

3agaHve 12. McbMEHHO nepeBeanTe TEKCT.

K.E. Tsiolkovsky

K.E.Tsiolkovsky , the founder of the modern theory of jet propulsion was
bom 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 suggested a de-
sign which is like the modern aeroplane. He foresaw that internal combustion engine
would become the chief form of propulsive power for aircraft. It was Tsiolkovsky
who proposed the idea of creating artificial satellites of the Earth, the principle of
multistaged rocket.

KoHTponbHas pabota 2

. UTeHne
3agaHue 1. MpouTnTe TEKCT M MONMMUTE €ro cofep>xaHue. 3anonHUTE MPOMYCKK
CNoBamMy 13 pamouKu:

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



Since the early nineties Zhukovsky turned to ...1.... a new branch of engi-
neering, which held out new horizons for the ...2...... The Moscow University Labo-
ratory of Applied Mechanics headed by Zhukovsky, began to ...3.... increasing atten-
tion to the subject. Models of ...4.... and aerodynamic instruments were ...5.... , built
and tested, and various aerohydromechanical 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 be-
gining of Zhukovsky’s work as a ...8.... of aviation in Russia and a ...9.... of aero-
nautical ...10...... From then on his interest in aviation clearly predominated over his
other scientific interests.

3afaHve 2. BbibepuTe HOMepa MpPeAoXeHW, KOTOpble COOTBETCTBYHOT COfepXa-
HWIO 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 himselfto aviation.
He designed, built and tested models of aircraft and aerodynamic instruments.
4. The report “On Aeronautics” was made by Zhukovsky at the X congress of
Naturalists and Physicians in Kiev.
5. Well before the first aeroplanes Nikolai Zhukovsky turned to the construction
ofdirigible balloons.
6. Zhukovsky’s interest in aviation predominated over his other scientific inter-
ests.

w

3agaHwve 3. Bam gaHbl 0TBETbI. 3afjaiiTe K HUM MO 2 CneLuanbHbIX BOMPOCa.
1. At the end of the 19th 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.

IL MpammaTurKa

3agaHne 1. YnoTpebuTte HYy>XHYH (hopMy CpaBHEHNS:
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.

3agaHue 2. Hagute ownbKy © 1cnpasbTe ee.
A
The airplane principle was regarded the better one because the airplane
B Cc
was easier and less expensive in comparison to dirigible.

3agaHue 3. NepeBeanTte NpPeaoKeHUs.
1. Yem MoLLHee aBuUraTenb, TEM BbllLe CKOPOCTb /IeTaTeNlbHOro annapara.

10



2. Ero goknan Ha KOH(EPEHIMH OBLIT CAMBIM JTyYIIIHM.
. XapaKTepUCTHKHU ITOI CUIOBOM yCTAaHOBKH XYIKe.

3
4. JlanpHeiinmee pa3BUTHE aBUAIIMN 3aBUCUT OT COBEPLICHCTBOBAHUS IBHTATEIICH.
5

. UtoOBI cenathb 3Ty paboTy, MHE HY)KHO OOJIbIIIE JTaAHHBIX.

JlaGoparopnas padora 3

Poccus

3ananue 1. [IpocnymaiiTe, MOBTOpUTE U 3aIIOMHHUTE CIIOBA:

. vast territory

to lie

to be washed by
to border on

SRR N S

a desert

a valley

a mountain chain
to be rich in

© 0N

10. natural and mineral resources

11. a deposit of smth.

12. the current population
13. a parliamentary republic
14. Head of State

15. a branch

16. legislative

17. executive

18. judicial

19. to be exercised by

20.the Federal Assembly

2 l.a chamber

22.the Council of Federation
23.the State Duma

24.to be headed by

25.to be elected by

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

28.the Constitutional Court
29.the Supreme Court

to vary from smth. to smth.

- o0mmpHas TeppuTOpus

- JIeXKaTh, HAXOJUTHCS

- OMBIBATBCS

- TPaHUYHTh C

- U3MEHSATHCS OT Yero-aubo
JI0 4ero-nmdo

- IyCTBIHS

- 10JIMHA

- TOpHasi Lelb

- OBITH OOTaThIM YeM-THO0

- IPUPOJHBIE PECYPCHI U
TI0JIE3HbIE UCKOIIaeMble

- MECTOPOXKJICHHE 4ero-Inbo

- HaceJICHWE B HACTOSIINHA MOMEHT

- MapJaMeHTCKasl peciryOiInKa

- IJIaBa rocy1apcTBa

- BJacTh (KaK 4acTh MPaBUTEILCTBA)

- 3aKOHOJIATEIBHBIN

- UCTIOJIHUTEIbHBIN

- cyneOHBII

- OCYILECTBISATHCS
(xeM-11n00, 4eM-1100)

- GenepanpHOE cOOpanue

- majara

- Coser denepanuu

- F'ocymapcrBenHas 1yma

- BO3TJIABILITHCS KEM-JTHO0

- U30UpaThcs KeM-JINO0

- KaOWHET MUHHUCTPOB

- cHcTeMa CyJ10B

- KoHcTHTYIIMOHHBIH cyx

- BepxoBHblii cyn

1



3ananue 2. [Ipouture U nepeBeaUTE TEKCT.

Russia

The vast territory of Russia lies in the eastern part of Europe and the north-
ern 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 Caucasus
and the Altai. There are a lot of great rivers and deep lakes on its territory. The long-
est rivers are the Volga in Europe and the Ob, the Yenisei and the Lena in Asia. The
largest lakes arc Ladoga and Baikal.

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

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

Russia is a parliamentary republic. Head of the State in this country is the
President. The government consists of three branches: legislative, executive and
judicial. The President controls each ofthem.

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 Minis-
ters. The government is headed by the Prime Minister.

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

The national symbol of Russia is a white-blue-and-red banner.

3amanue 3. OTBETHTE HA BOINPOCHI:
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 is the national symbol of Russia?

“q »

3anaunue 4. Iloodepume uz “B ” nooxooaujue no cmuiciy cioea K

A: B:
1. presidential a) assembly
2. vast b) court
3. supreme ¢) symbol
4. federal d) chains
5. mountain e) power
6. national f) territory
7. legislative g) republic



3apanue 5. [lepeBequre MpoU3BOAHEIE!
to vary - variety - various - variable - varied
nature - natural - naturally
to elect - election - elective - elector - electoral

3aganue 6. Jlaiite aHrIMACKUE DKBUBAJICHTHI: OOIIMPHAS TEPPUTOPHS; OMBIBATHCS
4eM-JIu00; TPAHUUYUTE C, MEHSTHCS; MYCTHIHS; JOJIMHA; TOPHAs IEelb; IIIy0OKHe 03e-
pa; ObITh GOTATBIM YEM-TO; MHHEpPAIbHBIE PECYPChI; MECTOPOXKICHHUS; MApIaMEHT-
cKas pecryOJIMKa; COCTOSTh U3; COBET (hejiepalivin; U30MpaThCs; BO3IIIABISATHCS KEM-
nmbo.

3aganue 7. [lepesedume na anenutickutl sa3vix.

e a) baiikan - camoe OosbuIoe U TIIyOOKOE 03€pO B MHpE.

* b) Ha obmmpHnoii Tepputopun Poccnu MHOTO J1ecOB, BHICOKHX TOPHBIX IIEIEH,
JIOJINH, PEK U 03ep.

e c¢) EnBa nu ectp xakag-HuOynb Ipyras CTpaHa B MUpe, KOTopas Tak Oorara
MIPUPOTHBIMH PECYPCaMH U MOJIE3HBIMH HCKOTIaeMBIMHU.

* d) [Ipe3umeHT ABIsIETCS IIIaBO rOCyaapCcTBa.

* ¢) 3akonomnpoekT (a bill) nomken O6bITh 0100peH (to approve) u moamucan (to
sign) TPe3UICHTOM.

Saﬂaﬂl/le 8. IluceMeHHO mE CBCANUTE TCKCT, HAa4YHWHasA CO CJIOB “The le islati\/e
>
pOWer” 1 10 KOHIA.

3aganue 9. 3amaiiTe BOMPOCHL.
1. Russia borders on many countries. (' yes/ no question)
2. There are a lot of great rivers and deep lakes in Russia. ( tail question)
3. The President controls each ofthem, (wh-question to the subject)
4. The members of the Federal Assembly are elected by people for four years.
(2 wh-questions)

3aganue 10. Pacckaxxute mo-aHrIuiicku Temy “Russia”.

3aganne 11. [Ipoutute Tekct. B mepBoit yactu Texcrta Haiiaute omunoOku (5) U Hc-
mpaBbTe HX. BTopylo wacTh Tekcra mepeBeanTe mMuchMeHHO. CloBa moOcCie TEKCTa
IIOMOTYT BaM I€PEBECTU TEKCT.

Moscow
(part 1)

Moscow is the capital ofthe Russian Federation, it administrative, economic,
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 capital to
St.Petersburg, but Moscow remained the heart of Russian. That is why it became the
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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 is the seat of the government of the Russian
Federation.

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

(part2)

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 col-
lection of Russian painters. Almost all famous Russian 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 attraction 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 in-
stalled in the middle ofthe 19" century.

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

total area - o0mias mIonanb

to be first mentioned in the - OBITH BIIEPBEHIC YIIOMSHYTHIM B
chronicles JIETOIHCSX

frontier settlement - IOTPAHUYHBINA TOCETIOK

to grow into a wealthy city - IPEBPATUTHCS B IPOLBETAIOIINN TOPOL
to transfer the capital to - IEPEHECTH CTOJULY B

to become the main target - CTaTh TJIABHOM IIETBIO
engineering - MalIMHOCTPOCHUE

chemical industry - XUMUYecKasi IPOMBIIIICHHOCTh
light industry - JIerkasi IPOMBIIIICHHOCTh

to attract tourists - IIPUBJIEKATh TYPUCTOB

to be known for - OBITH M3BECTHBIM YEM-JIHOO

a cathedral - cobop

a church - IIEPKOBb

a monastery - MOHACTBIPb

date from - OTHOCHUTBCS K

to be noted for smth. - OBITb M3BECTHBIM YeM-JIH0O
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an art museum

to house

a unique collection of smth.
to be represented

to contain smth.

a vast collection of smth
antiquities

the main tourist attraction

a fortress

to be surrounded by

to cease to be a fortress

to be installed

science and learning

a higher education institution

XYLOXKECTBEHHbIA My3el

BMeLLaTb

YHVIKa/IbHast KOINEKLUMS Yero-nn6o
ObITb NPefCTaB/IEHHbIM
coaepXatb YTo-1nM60

60/1bLLUAasA KOMNEKLMS Yero-nn6o
LpeBHOCTU

OCHOBHOW MpeaMeT nHTepeca TypUCTOB
KpenocTb

ObITb OKPY>KEHHbIM

nepectaTb GbITb KPENOCTbLHD

6bITb YCTAHOBNEHHbIM

HayKa n obpasoBaHue

BbiCLLEe y4ebHOe 3aBefieHe

KoHTponbHas paboTta 3

. UteHune

3agaHuve 1. [poyTnTe TEKCT, nonmuTe €ro cofep>kaHme, BCTaBbTE BMECTO nponyc-
KOB C/ioBa N3 paMo4Ku.

developed, confluence, frontiers, banks, including, mention, 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 ofthe first ten Russian cities.

The first ...3.... of Samara in Russian historical manuscripts goes 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 ofthe most highly-...5.... provinces in Russia.
The city boasted its own theatre, library, museum and local newspaper. Large de-
tached houses and public buildings, many of which have survived to this day, were
erected in variety of architectural styles.

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

Now Samara is one of the largest ...6.... and educational centres of Russia.
In the city there are 12 universities, ...7.... the Aerospace State University, The
Technical University and the Economics University.
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region - 0651aCTb, PErMOH, Kpaii

picturesque - XXVBOMUCHBIW, KONOPUTHBIN
to stretch - TAHYTbCA

confluence - CNnsHne

rank - pag

manuscript - pykonuch

go back to - bpaTb Hayano

stronghold - KpenocTb, uuTagenb

to erect - BO34BUraThb

to guard - OXpaHATb

populous - TYCTOHaCeNeHHbIN

to boast - TOpPAUTLCSA

local - MECTHbIi

increasingly - BCe 6onee, B 60MbLUEN CTENEHN
attractive - NPVBNEKATENbHbIN
detached - OTAENbHbIN

public - 0OLLECTBEHHbII

to survive - BbDKUTb, YLeneTb

variety - pasHoobpasue

architectural - apXUTEKTYPHBIN

3ajaHue 2. 3apaiiTe BONPOChI K AaHHbLIM 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 ofthe XX century.
5. Its own theatre, library, museum and local newspaper.

3agaHue 3. HanuwuTe faHHble Npeano>KeHns B NpaBuibHOI NocnefoBaTeNbHOCTW.

1. With time, the city became increasingly attractive.

2. Welcome to our hospitable (roctenpumnmHbiii) city located in the centre of
Russia.

3. 1851 saw the official establishment of the Samara Province, w'hich later de-
veloped into the Mid-Volga Region and then into the Samara Territory.

4. The Samara of today is an amalgam (couetaHue) of the old and the new, it is
constantly (noctosiHHO) in motion.

5. The roots (kopHn) 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 Stavropol
(nowadays -- Togliatti).

Il. Mpammatuka

3agaHue 1. 3apaiiTe BONpoChbl K MOAYEPKHYTLIM C/I0BaM.
The students of our group had to go to the plant last week.
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3ananue 2. Packpoiite ckoOkH, ynoTpeOiss HyKHYIO0 (HOpMy MOIaIbHOTO IJIaroja.

L

8.
9.

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 use-
ful.

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 because
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.

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

11

already.

. When I 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.

JlaGopaTopnas padora 4

BesmmkxoOpuranus

3aganme 1. [Ipocnymaiite, MOBTOPHUTE M 3aIIOMHUTE CJIOBA!

L.

000NN A W

—_ —
— O

12.

—_— =
~N N kW

political unity - IOJIUTUYECKOE CIUHCTBO
decline - yHajox, craj
chalk and limestone hills - MEJIOBBIE U M3BECTHSIKOBBIC XOJIMBI
major - OCHOBHO}, IT1aBHBIH
to rely upon imports - TIoJIaraThCsl Ha UMITOPT
raw materials - CBIpbE
to be responsible for - OBITh OTBETCTBCHHBIM
to submit to - MPE/ICTABISTh Ha PACCMOTPEHHE
the party in power - MpaBAIIas MapTUs
. the party out of power - ONIO3UIIMOHHAS TapTH
. to supplant - BBITECHUTD, 3aHATH MECTO
to elect - BBIOUpATH
. to appoint - Ha3HA4aTh
. hereditary - HAaCJIeICTBEHHBIN
. consumer goods - IOTPEOUTEIILCKUE TOBAPHI
. duration - CPOK, IPOJOKUTEIBHOCTh
. national affairs - BHYTpPEHHHUE Aera
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3agaHue 2. MNpoyTnTe 1 gorajgaiitech 0 3HA4YEHUU CReAYHOLMX COB:

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

3agaHue 3. NMpoytnTe 1 NepeseunTe TEKCT.

Great Britain

The United Kingdom of Great Britain and Northern Ireland is the political
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 decline.

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

In geographical descriptions, Britain is usually divided into two major re-
gions: Highland Britain and Lowland Britain. Highland Britain includes Scotland,
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, Li-
verpool, Bristol and Cardiff.

Britain’s major industries include iron and steel, engineering, including mo-
tor vehicles and aircraft, textiles and chemicals. As a result ofthis Britain’s main ex-
ports are: manufactured goods such as machinery, vehicles, aircraft, metal manu-
factures, electrical apparatus. Britain’s aerospace industry is well known for produc-
ing 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 ofthe Queen is 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 Com-
mons 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 majority in the House
of Commons becomes the Prime Minister of Great Britain. The Prime Minister is ap-
pointed 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, re-
sponsible 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 possi-
ble, supplant the party in power.

Among the political parties we can mention the Conservative Party, the La-
bour Party, the Communist Party and the recently formed Social Democratic Party.

3amaHuve 4. 3agaiiTe K TEKCTY NUCbMEHHO 3 crelnaibHbIX Bonpoca, 2 06Wwux BO-
npoca, | anbTepHaTVBHLIN U | pa3aenuTenbHbIA BOMPOCHI.

3apaHue 5. HaiianTe B TeKCTe aHINIACKME 3KBUBAIEHTbI PYCCKMX C/TOBOCOYETAHWIA:

0/AHa U3 Hanbosee pasBUTLIX CTPaH B MUPE, B Feorpagmuecknx onmcaHusx, paBHUHa
C MEIOBbIMU 1 M3BECTHSIKOBLIMM XO/IMaMW, OCHOBHbIE OTPac/M MPOMBbILLISIEHHOCTH,

18



CJIeayeT NOMHUTb, CUJIBHO 3aBHCUT OT UMIIOPTA, CBIPHE IJIA TEKCTUILHON HIPOMBIII-
JICHHOCTH, BBITCCHUTH NPABAIIYIO NMAapTUIO, HACICIACTBEHHAA BJIACTH, IajiaTa 06HII/IH,
Tajiata JopaoB.

3ananue 6. [lepeBennTe MPON3BOIHEIC:
politics-politician-political
produce-product-production
constitute-constitution- constitutional
major-majority
lead-leader
rule-ruler-ruling
power-powerful
response-responsible-responsibility

3aganue 7. BcTaBpTe IpONyNIIeHHBIC CIIOBA:

L
2.

S

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

Newer industries ....... vehicle manufacture, aircraft building, manufacture of
A e consumer goods.

Engineering remains a ....... industry in Scotland.

Parliament....... two Houses.

The House of Commons is ..........

The Government is the body of ministers........ the administration of national
affairs.

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

3ananue 8. Cornacutech WIKM ONPOBEPTHUTE yTBepxkAcHUE. HaunHaiite mpenmoxe-
Hus ¢ ¢pa3: 't 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/1 don’t think
so0; according to the text.

L
. England comprises Wales, Scotland and Northern Ireland.

2
3.
4. The largest cities of Great Britain are Glasgow, Bombay, Columbus and Dal-

SANg

Great Britain is the most powerful country in the world.
England is a highland country.

las.

Great Britain exports metal and ores, textile raw materials.

Great Britain is an absolute monarchy.

Opposition is the party out of power, whose aim is to criticize the Govern-
ment.

3aganue 9. He riaas B TEKCT, 3aKOHUYUTE NPEATIOKCHMUSL.

L

©nobh v

Britain’s major industries include........
Britain relies heavily upon........

Great Britain is a monarchy, but........
The Prime Minister is the leader of........
Parliament consists o f........



3ananmne 10.IlepeBeaure Ha aHTIMICKUI SI3BIK.

1. BenuxoOpuTaHHs - BBICOKOPa3BUTAs MHIYCTpUAllbHAs CTpaHa, KPYMHBIH MO-
CTaBIIMK MPOMBIIIIEHHONW MPOAYKIIMH U 3KCIIOPTEP KamuTana.

2. Crapeiimas oTpacilb aHINIMHCKONW MPOMBIIUIEHHOCTH - TEKCTUIbHAS - yTpaTH-
J1a TIpekKHee 3HadYeHHe.

3. KoncepBaTuBHas mapTHs, KpyIHeHIIas MOJUTHYECKass MapTusi, oOpa3oBaHa B
1867 rony u HacUUTHIBAET 3 MIIH. YEJOBEK.

4. Jleiibopuctckas maptust ocHoBana B 1900 roxy. Drta mapTusi HaCUMTHIBaeT 00-
nee 6 MITH. YeloBeK.

3apanne 11. Pacckaxxurte mo-anrnuiicku temy “Great Britain”.

3ananue 12. [IUCEMEHHO NEpPEBEIUTE 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 concentrating on iron and
steel. Birmingham and the other towns of the midlands developed light engineering,
and later became the chief center for making vehicles. Britain’s main exports arc:
manufactured goods such as machinery, vehicles, aircraft, metal manufactures.

KonTpoabnas padora 4

I. UYrenue

3aganue 1. IIpodTuTe TEKCT M MOHMHTE €ro COAEp)KaHHe. 3aMOTHUTE TNPOIYCKH
CIIOBaMH W3 PaMOYKH:

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 in-
cluded chemicals, electrical and electronic ...3...., ...4.... manufacture, aircraft buil-
ding, manufacture of a wide range of ...5...., including food, drink and tobacco pro-
ducts.

Wales is a country of ...6.... and mountains. The country has its own lan-
guage, spoken by 19% ofthe ...7..... Agriculture ...8.... about 80% of'the land area.

Scotland may be divided into three ...9...... Engineering remains its ...10....
industry, but there has been a significant trend towards expansion in electronics.

3amganue 2. Bam 1aHbl OTBETHI. 3a1aiiTe K HUM BOTPOCHI.
1. 19 % ofthe population.
2. 80 % ofthe land area.

3aganue 3. BpiOepure HOMepa IpeIOKEHHI, KOTOpPbIE COOTBETCTBYIOT COJEpKa-
HUIO TEeKCTa!
I. There are upland regions in the North of England.
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England’s major industries include chemicals, electrical and electronic engi-
neering.

l.ondon and surrounding counties benefited from manufacture ofa wide range
of consumer goods.

Wales is a country of mountains.

Wales has its own language.

The chiefcities of Scotland are Edinburgh, Glasgow and Aberdean.
Electronics is the major industry of Scotland.

II. 'pammaTnka

3ananue 1. 3aMCHUTE CIICAYIONIUE NCHCTBUTEIbHBIC 000POTHI CTPaIATCIbHBIMHE:

L.
2.

The Queen appoints the Prime Minister.
Lancashire produced cotton goods.

3amanue 2. YKaxuTe MpEeAJIOKEHU, EPEBOA KOTOPBIX CICAYET HAaYUWHATHL C MPEI-

jora:
1. They were listened to with great interest.
2. He is often referred to as the founder of'this school.
3. He has never been laughed at before.
4.
5
6

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.
7.

The results of'this scientific work have been often referred to.

3aganme 3. TTocTaBbTe IJ1aroiibl, CTOSIINE B CKOOKaX, B HY)KHOM BPEMEHH B CTpajia-
TEeILHOM 3ayIore:

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 House of Commons (to elect) by the British people next year.

JlabopaTopHas paGora 5

CuioBasi yCTaHOBKA

3ananue 1. [Ipocnymaiite, moBTOpUTE U 3alIOMHHUTE CIIOBA!

L
2.
3.

e S

power plant - CHJIOBasi yCTaHOBKA

kind - BUJI,THIT

vehicle - anmapar JUIsl ABUKESHHUS,
JIeTaTeJIbHBIN anmnapaT

amount - BEJIMYMHA, KOJUYECTBO

ability - CIIOCOOHOCTH

to demand - TpeboBaTh

engine - IBUraTelb

thrust - TATA
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9. weight - BEC

10. ratio - OTHOIIEHHE, K03()HUITHEHT
11. to define - OIpeensiTh

12. pound - ynT

13. output - BBIXOJ, NPOAYKIHUS

14. important - BaYKHBIHI

15. fuel - TOIUIUBO

16. consumption - motpebiaeHue

17. to try - IBITAThCA

18. to increase - YBEJIMYHUBATH

19. excess - U3JIMILIEK

20. propulsion - IBIKCHHUE

21. overhaul - PEMOHT

22. flexibility - MaHEBPEHHOCTh, MPUCIIOCOOIsIe-

MOCTh, THOKOCTE

3aganue 2. [lonbepure CHHOHUMEI.

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

3ananme 3. [TogOepure aHTOHUMBI.

1. increase 1. maximum

2. advantage 2. decrease

3. consume 3. increased

4. possible 4. disadvantage
5 .reduced 5. provide

6. minimum 6. impossible
7. low 7. high

3ananue 4. [IpoyTnTe ¥ NEpPEBEAUTE CIEAYIOLINE CIOBOCOYCTAHNUS:

any kind of vehicle; the ability' to move; maximum power for minimum weight;
horse power output; weight/power ratio; decreasing fuel consumption; the ability to
run smoothly; carry its full load; carrying away excess heat; a means of propulsion;
as low as possible; to meet the requirements.

3ananmue 5. [IpouTuTe M NepeBeIUTE MPEITOKCHHUS.
1. This kind of power plants may be used in our vehicle.
2. Without a power plant there is no thrust.
3. The weight of every engine must be as little as possible.
4. Weight power ratio is a very important factor.
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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.

© o ~Now

3afaHue 6. BcTaBbTe HefocTaroLLme cnosa. MpeanoXeHns nepeseaute.
1. A machine that produces power is called a..........

Fuel........ must be low.

The......... must be high.

A power plant is a means of..........

They try to........ the amount of power.

The designers want to........ fuel consumption.

oo s wN

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

3agaHue 7. MNepesBeanTe NPOU3BOAHbLIE:
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

3agaHue 8. [aiiTe pyccKue 3HaYeHWs CefyoLyX MHTePHALMOHAbHBIX COB:

machine, mechanism, problems, reduced, period, atmospheric, start, diesel, rocket,
form.

3agaHue 9. MNpocnylwalite, NPOYTUTE U NepeBeanTe 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 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. Therefore 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 contrary
the amount of power produced from consumed fuel for a given period oftime 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 atmo-
spheric conditions.
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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 al-
ways been a problem of first importance too.

As mentioned before the power plant is a means of propulsion. Nowadays
there exist many types of engines used for various purposes. There are gasoline en-
gines, 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.

3aganue 10. OTBeTbTE Ha BOMPOCHL.
1. What machine produces thrust?
What must the weight of any engine be?
Is it important to decrease the fuel consumption ofthe 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?

O Nk W

3ananue 11. [lepeBenure Ha AHTIIMHCKUI SA3BIK.

1. Yrto HazbpIBaeTCs CUIOBOH yCTaHOBKON?

2. Pacxon TonnuBa JO/DKEH ObITh KaK MOYKHO MEHBIIIE.

3. Kaxnplil 1BUraTeNb JOJDKEH paboTaTh KaKk MOXKHO JOJblIe 0e3 PEeMOHTA.

4. JlBuraTtenb JOJDKEH 3aIlyCKaThCsl JISTKO M OBICTPO JOCTUTATh MOJTHYIO MOII-
HOCTb.

5. Tlouemy BakHOI mpoOieMOl SABISETCS HEOOXOAMMOCTH YCTPaHEHHs M30BITKA
Temaa?

6. CeroaHs cylecTByeT MHOIO BHIOB JBUTATENICH, HE TaK Jnu?

7. Ectb i y nBurarenei HenoctaTku?

3amanme 12. Pacckaxxure no-anrnuiicku remy “Power Plant”.

3aganue 13. CocTaBbTe aHHOTAIMIO TEKCTA, HWCIOJB3YSl CIEAYIONIHe KIIOYEBbIe
¢bpassr:

IIpumeuanue:
AHHOTHPOBaHHE

AHHOTHpOBaHHE - BTOpUYHAst 00paboTKa MUChbMEHHOW MH(pOpMannuU. AHHO-
tanus - (Abstract or Summary) KpaTkas cripaBKa O CTaTbe, KHUI'€ M T.II. C TOYKH 3pe-
HHS coJiepKaHus. Marepuan u3iaraeTcs B IpeaelbHO CKaToi Gopme.
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TpebOoBaHUSA K aHHOTALIMH.

1. JIJakOHWYHOCTH $I3BIKA, T.C. HCIIOJNF30BAaHUE IPOCTHIX IIPEJIOKECHUH (TJIaroisl
yIoTpeOIsSIOTCsl BCErjia B HACTOSIIEM BPEMEHU B JCHCTBUTEIBLHOM HIM CTpaja-
TEJILHOM 3aJ0re. MoJaiabHbIe IJIaroibl OTCYTCTBYIOT).

2. Crporas norudeckas CTpyKTypa TEKCTa aHHOTAI[HH.

3. OO0s3aTenbHOE BBEICHHE B TEKCT AHIIIMICKHUX OE3JIMYHBIX KOHCTPYKLHUH, C II0-
MOIIBIO KOTOPBIX MPOMCXOAUT BBEJICHUE U ONMCAHUE TEKCTa OPUTHHATA.

Key-patterns
The article ( text) deals with ...
As the title implies the article describes ...
It is specially noted ...
A mention should be made ...
It is spoken in detail ...
It is reported ...
The text gives a valuable information on ...
Much attention is given to .
. The article gives a detailed analy51s of...
10 It should be stressed (emphasized) that..
11. The title (name, head line, heading) ofthe article is ...
12. The article consists of (contains, includes, falls into)... (3) parts, sections.
13. The subject (topic, theme) ofthe article (text) is ...
14. The article provides the reader with some data on ... (some material/information
on)...
15. The purpose (aim, object) of'the article (text) is to provide ...

© 0N AL R LN

The development of the aircraft engine was more rapid than that of the air-
plane 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 horsepower. Great attention was
paid to the efficiency of various types of engines. But when one is told that an air-
craft engine is efficient, it must be realized that it is efficient as compared with other
aircraft engines. As compared with an electric motor it is really very inefficient.

For the first forty years of powered flight the piston engine was used almost
exclusively as a source of power as it could produce power enough to develop a
higher speed compared with other types ofengines 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 reac-
tion which takes place inside the engine itself. Therefore all the engines used in air-
craft can be classed as internal combustion engines. In general, internal combustion
engines may be divided into piston and jet engines.
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KouTpoabHas padora 5

3ananne 1. HaifiguTe B TekcTe 5 rpaMMaTHYECKUX OIINOOK.

The term “internal combustion piston engine” refer to engines in which air
and gasoline are bum 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 bums or explodes, some means must be provided to carrying
away the excessive heat. According to the cooling system employed the piston en-
gines may class as air-cooled engines and liquid-cooled ones.

3aganue 2. 3agaiite k TeKCTy 2 yes/no questions, 2 wh-questions and 1tag question.

3apanue 3. JlaiiTe pycckue SKBUBANCHTH: term; refer to; gasoline; to bum; to drive;
to rotate; by means of; piston; connecting rod; to produce; mixture; to explode; to
provide; to carry away; excessive heat; according to; to employ.

3ananmne 4. [locraBbTe CkazyeMoe B IPABUIILHOM 3aJI0T€.

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 per-
form 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.

JlabopaTopHas padora 6

KoncTpykuusi nBuraresei

3ananme 1. [Ipocnymaiite, HOBTOPUTE U 3aIOMHUTE CIIOBA:

1. performance - JICTHBIC XapaKTCPHUCTHKH

2. wide-body airliner - IUPOKO(IO3EHKHEIN aBHaTaiiHep
3. surpass - IIPEBOCXOJUTH

4. create - cO3/1aBaTh

5. contradictory - IPOTUBOPEUYHUBBIH

6. determination - ompejeneHue

7. convert - IpeBpaIlaTh

8. accomplish - COBEpIIATh, BBITIOTHATH

9. strength - IPOYHOCTH
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10. loss - ToTepu

11. facility - BCIIOMOTATEIbHBIC CPEACTBA
12.steam - map

13.influence - OKa3bIBaTh BIUSHUE
14.advancement - YCOBEpUIEHCTBOBAHUE
15.melting point - TOYKa TUTABJICHUS
16.development - pa3BuTHe

17.achievement - TOCTYDKCHHE

18.contaminate - 3arps3HATH

19.solve - pemiaTth

20.environment

- OKpY)Karolas cpeia

Bamanue 2. Haiigure ciioBa, 0JJMHAKOBBIE 110 3HAYCHHIO:

1. movement 1. develop

2. create 2. transform

3. convert 3. propulsion
4. accomplish 4. because of
5. evolution 5. expert

6. due to 6. perform

7. specialist 7. development

3ananue 3. HaiiguTe ciioBa, NPOTUBOIOJIOKHBIE IO 3HAUEHUIO:

1. home-made l.low

2. result from 2. ineffective
3. high 3. result in
4. effective 4. foreign

5. move 5. finish

6. begin 6. stand

3ananmue 4. [Ipourute U KorajaiiTech 0 3HAYCHUHU CICIYIOMIUX CIIOB:
mechanical power, constant engine evolution, aircraft performance, up-to-date super-
sonic airliners, wide-body airliners, automatic control, measuring and information
systems, to meet modem requirements, exotic engines, engine complexity, propul-
sion of a vehicle, weight and strength characteristics, constructional material, aircraft

engine development, rocket propulsion unit.

3apanme S. [IpoutnTe MpeaToKeHNUs, BCTABIASA MPOMYIICHHBIC CIOBA.

A

6.

requirements, to convert, wide-body, to create, development, facilities, propulsion.

TU 154 is 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.....

This engine meets all MOAEM .......ooiiiiiiiiice s e

3apanue 6. [IpoutuTte U nepeBeUTe NPEIJIOKEHUS:

1.

Any engine can be called a propulsion unit.
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The engine greatly influences the aircraft performance.

The first power plants were steam units.

This problem is 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.

No ok wd

3agaHue 7. MNpocnyLuaiite, NPOYTUTE U NEPeBeanTe TEKCT.

Engine Designing

To move and fly any aircraft demands power. A machine that produces me-
chanical power necessary for propulsion of a vehicle is called an engine. It is con-
stant 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 advancement.
Our achievements in cosmos are also connected with the aircraft engine develop-
ment.

The first power plants were steam units but the aircraft engines have been
constantly changing and finally turned into gas-turbine and rocket propulsion 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 pro-
pulsion 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 parame-
ters 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.

Experts in the field of automatic control, measuring and information systems
also take part in developing engines. They make every effort to get units that could
meet all modem requirements.

Today we speak about the necessity to create nuclear, plasma, ion and other
exotic engines. Besides, it is 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 industiy. The engine
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, tech-
niques and facilities.

3agaHuve 7. [laiiTe aHIIMINCKNE 3KBMBAJIEHTI:

COBEpLUEHCTBOBaHWE [BuUraTefieil, napoBble ABUraTenn, pakeTHble CW/IOBble yCTa-
HOBKMW, TOYKa N/aBneHnss KOHCTPYKLMOHHbIX MaTepuanos, onpejeneHne onTumanb-
HbIX MapaMeTpoB, 3arps3HATb OKPYXXatoLLyto cpefy, ObICTPO pa3BMBaloOLLasAcA OT-
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pacib MPOMBIIIIICHHOCTH, CIIOKHOCTH JIBUTATEINeH yABanBaeTcs, KOHCTPYKTOPBI JIBU-
rartele.

Baganue 9. Cornacutech WIH  ONPOBEPrHUTE yTBepxkiacHue. Hauunaiite
npemioxenus ¢ ¢ppas: 't 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; ac-
cording to the text.

1. The aviation success results from the aircraft engine development.
The first power plants were gas-turbine units.
Today nuclear, plasma and ion engines are most widely used in our aviation.
“Clean” aircraft power plants do not contaminate the environment.
Aircraft-engine building is the fastest developing branch of industry.
6. The engine complexity doubles every year.

AN

3aganue 10. He rsias B TEKCT, AOMOJIHUTE MPEUIOKECHHUS.

1. Our home-made engines surpass foreign units in .......
The main purpose ofevery engine is to .......
Creating engines begins with.......
Experts in the field o f..... take part in developing engines.
Aircraft engine designers must be.......
6. “Clean” aircraft power plants use .......

A

3aganue 11. 3amaliTe MUCPMEHHO 5 CIEMUANBHBIX BONPOCOB K TekcTy “Engine De-
signing”.
3aganme 12. Pacckaxute mo-anriuiicku temy “Engine Designing”.

3ananue 13. [IucbMeHHO NepeBeUTE TEKCT.

90 Years of Propulsion

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

Throughout the 19" century would-be aviators tried to get flying machines
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 two or three
small-size rockets, fired in succession. Instead, they invariably chose steam power.
Sir Hiram Maxim’s huge in 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 - J1rogu, MeUTarOUIME CTATh JETYNKAMHU
to get airborne - OTOpPBATHCS OT 3€MJIH, OBITH B BO3/AYXE
test rig - UCHBITATEIbHBIN CTEHT
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burly stokers - OTPOMHBIE TOIIKH
shoveling coke - TIepesIoNavnBaoONHe KOKC

KouTpoabnasi pabora 6

I. Yrenue

3aganne 1. [IpoutuTe TEKCT W MOHMHTE €ro COAep)KaHHE. 3aMOIHHUTE IIPOITYCKH
CJIOBAMH U3 PAaMOYKH.

developing, create, surpass, requirements, strength, propulsive system, steamJ
converting, advancements, performance [

The means for ...1... the energy to thrust power is called the ...2... . Before
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.

3aganue 2. Bam naHbl OTBeTH. 3ajaiiTe K HUIM BOTIPOCHI.
1. 50 years ago all the aircraft were powered by steam engines.
2. Several thousand horse power.
3. lon, nuclear, plasma engines.

3apanue 3. ITocTaBbTe BOIPOCHI B MPABHJIBHON MOCIIEI0OBATENBHOCTH, COOTBETCT-
BYIOLICH COICPIKAHUIO TEKCTA.

1. Could steam engines meet all modem requirements?
What is the thrust of today’s engines?
When were fantastic advancements in the field of aircraft power plants made?
In what characteristics do today’s engines surpass those used 50 years ago?
What is propulsive system?
What engines will be soon created?
What engines powered the aircraft before World War I1?

Nk W

II I'pammaTuka.

3aganue 1. VKaxure, 4eM sIBISICTCS B [IPEIOKEHUU CI0BO «provided»
a) COI030M;
0) TITATOIOM.
1. Provided the temperature were maintained constant, we should obtain the ne-
cessary data.
2. Lomonosov’s helicopter was provided with two propellers.
3. The engineer informed us that the aircraft would be provided with additional
fuel tanks.
4. When provided with two seats in the cockpit the aircraft may be used for in-
structive flights.
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3agaHue 2. Bblbepute NOAXOAALLMIA COHO3:

a) if;

6) unless.
1. ... treated properly, the material will not be a good insulator.
2. ... we use this new method, we shall obtain better results.

3agaHwve 3. MNepeseanTe NPeLIoXeHUs.

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.

3. 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 pro-
vided they had been successful.

JlabopaTtopHas paboTa 7

KOMMOHEHTbI Fa3oTyp6UHHOIO ABUraTeNs

3agaHue 1. MpocnylwaiiTe, MOBTOPUTE U 3aMOMHUTE CriedytoLime CoBa:

L. rotary air compressor - POTOPHbIA KOMMpeccop
(LeHTPOBEXKHOIO MK OCEBOroO TWNA)

2. air intake - BO3[yX03a060pHUK KOMMpeccopa

3. exhaust outlet - BbIXOAHOe 0TBepcTue

4. centrifugal compressor - LleHTPOGEXHbI KOMMpeccop

5. axial compressor - OCEBOIi KomMpeccop

6. impeller - pabouee KONeco LeHTPOBEXHOr0
KOMMPECCOopa; KpbliibYaTKa

7. diffuser - andhhy30p, pacLUMpSIOLLMIACS

rasoBO3AYLUHbIA TPAKT, B KOTOPOM
MPOUCXOAUT TOPMOXEHUE MOTOKA 1
HapacTaHvie aBneHus

8. alternate rows - NnonepeMeHHbIe, NepemMeXxatoLLecs
psAbl HANPaB/SIOLMX UAW CTATOPHbIX
NOMAToK WAN POTOPHBIX IONATOK

9. multiple combustion - Tpy6yaTas KOHCTPyKUmS
chamber layout Kamepbl cropaHus
10. annular combustion - KosfbLieBasd Kamepa
chamber cropaHus
11. acceleration - BCriomorare/ibHble arperartbl
fBuratens
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12. exhaust system - BBIXJIOITHOE YCTPOMCTBO, BBIXJIOMHAS
CHCTEMa JBHUraTelIst

13.discharge gases - BBIXJIOITHBIC Ta3bl

14.resultant thrust - pe3yabTUpYIOLIas TAra

3apanme 2. [IpoutuTe n nepeBennTe CleAyIONNE PEITI0KCHUS.

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

2. There are two main types of rotary air compressors: a centrifugal flow com-

pressor 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.

5. The axial flow compressor is a multi-stage unit with alternate rows of rotating
and stationary blades.

6. The turbine provides the power to drive the compressor and accessories.

7. The function of the combustion chamber is to expand the air passing through
the engine by burning in the air stream.

8. The turbine may consist of some stages with stationary guide vanes and mo-
ving blades.

9. The exhaust system discharges gases to atmosphere thus providing the resul-
tant thrust.

halh

3ananue 3. [logbepure:
a) CHHOHUMBI:

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 increase
8. to work 8. part

0) aHTOHHMBI:
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. 3aKOHUYHUTE MPEIOKEHUS, BCTABIISAA MPOIYIICHHBIC CIOBA.
I. Annular combustion chambers are used with engines having
........ COMpressors.
2. The turbine extracts........ from hot gases released from the.......... system and
expands them to a lower........ and temperature.
3. The centrifugal flow compressor has an........ to accelerate the...........
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4. 'TWe task of the combustion chamber is to ........ the air passing through the
........ by burning......... in the air............

5. The turbine may consist of several ........ .each using one.......... of stationary
guide........ and one row of.......... blades.

moving, pressure, axial, energy, row, impeller, combustion, stages, stream, fuel,

air, engine, expand.

3afaHue 5. MNepeBeanTe crefytoLme CI0BOCOYETaHNSA:

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.

3agaHue 6. Mpoyutute u goragantecb 0 3Ha4YeHWUW CReayoLLMX CMOB:

component; turbine; compressor; basic; type; diffuser; principle; energy; tempera-
ture; gas; resultant.

3agaHue 7. MpocnyLiaiiTe, NpoYTUTE 1 NepeBeauTe TEKCT.

Gas Turbine Engine Components

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

There are two basic types of rotary air compressors: a centrifugal flow' com-
pressor 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 rotating 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 pas-
sing through the engine by burning fuel in the air stream. Although all combustion
chambers work on the same principles, they may be installed in the engine in some
different ways. The multiple combustion chamber layout is often used with en-
gines 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.
3afaHve 8. McnpaBbTe YTBEPXKAEHNS, €C/IM OHU He COOTBETCTBYIOT feliCTBMUTE/bHO-
CTW, ncnonb3ys cnepyrowme dpassl: | agree (don’t agree). | think you are mistaken.
That’s right (wrong).

1. The axial flow compressor is a single-stage unit with alternate rows of rotating
and stationary blades.
2. There are many different types of rotary air compressors.
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3. The multiple combustion chamber layout is often used with engines having
centrifugal compressors.

4. The turbine provides the power to drive the impeller and accessories.

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 pro-
vide the resultant thrust.

o

3afaHue 9. lNMpouTnTe U NepeBeanTe NPesSIoXKeHUs.
1. The centrifugal-type compressor produces a high-pressure rise in a single stage.
2. Most gas turbines of the centrifugal type use the double-sided impeller to re-

duce the diameter ofthe engine.

The number of stages in an axial compressor depends on the engine design.

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 completely
surrounding the engine.

w

3agaHue 10. MepeBeanTe cneayroLLMe BONPOCH! Ha aHTNIACKUIA A3bIK U OTBETLTE Ha

HUX.

M3 Kakmx KOMMOHEHTOB COCTOWT ra3oTypOuHHbIV aBuUraTens?

CKONbKO OCHOBHbIX TUMOB POTOPHOIO KOMIpeccopa Bbl 3HaeTe?

KakoBa thyHKUMs auddysopa?

Kakve T1nbl 1onaTtok y 0cesoro Komnpeccopa?

["fe ckuraetcs TonamMeo?

B Kakux ABurarensix 4acto WMCNosb3yeTcs Tpybuatasd KOHCTPYKUUA Kamepbl

cropaHus?

7. Kak TypbuHa co3fiaeT MOLLHOCTb 415 TOro, YTobbl NPUBOAUTL B [BUXKEHME
KOMMPECCop W BCMOMOraTe/ibHbIe arperarbl! ABurarens?

8. 3 Kakmx CTyneHel (KackafoB) MOXET COCTOATb TypbuHa?

9. KakoBa (hyHKLMS BbIX/IONHOMO YCTPOIACTBA?

S e

3agaHue 11. Mpoytute 1 NMCbMEHHO NepeBeauTe TEKCT 6e3 crioBaps.

The gas turbine engine takes air from the atmosphere and, after compressing
and heating, it uses some of its energy to drive the turbine that powers the compres-
sor. The mechanical arrangement of the gas turbine engine is simple. It consists of
two main rotating parts, a compressor and turbine, and one or a number of combus-
tion chambers. The turbojet engine is most suitable for high forward speeds. At air-
craft speeds below 450 miles per hour the jet engine is less efficient than a propeller-
type engine. The development of high-speed propellers and propfan engines pro-
vides further improvement in the propulsive efficiency of modem 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 - BbICOKOOGOPOTHbI BO3AYLUHbIV BUHT
2. propfan engine - BMHTOBEHTUNIATOPHLIA ABWratent (TAra Takoro Apuratens
CO3JaeTCs B OCHOBHOM 3a CHET BO3AYLLUHOIO BUHTA)
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3. propulsive efficiency - Ttsrossiii KIIJl nBurartens, xapakTepH3yIOIIHH ero
CIIOCOOHOCTH MPE0OPa30BEIBATH TEIUIOBYIO SHEPTHIO TOTIMBA B TATY

3apanme 12. Pacckaxure no-anrauiicku remy “Gas Turbine Engine Components”

3amanue 13. CocTaBbTe aHHOTAIMIO TEKCTA, MCIIOIB3Ys KIOUYEBEIe (passl.

The First Gas Turbine

The earliest application ofthe gas turbine for aircraft use was to drive a su-
percharger for reciprocating engines.

The turbosupercharger has emphasized the development of materials capa-
ble of operating at high temperatures. This emphasis has been a very important 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 pro-
duced 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 Ib. 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, literally
hundreds of different models and types of aircraft gas-turbine engines have been de-
signed and built. Many of these have been used successfully in operational aircraft:
however the number accepted for service is considerably less than the number re-

jected. This ratio is due to a tendency of the engine-development programme to ex-
ceed 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. asupercharger - HarHerarelsb
2. aturbosupercharger - TypOoHarueraresib
3. axial type with dual rotor or split compressor - qBUTaTENIb OCEBOrO TUIIA C
JIBOMHBIM POTOPOM HIIH BYX-
KaCKaJJHbIM KOMITPECCOPOM
4. axial type with bypass - oceBoif, IByXKOHTYpPHBII ABUTATEb

KouTpoabnasi paéora 7

I. UYrenne

3aganue 1. 3a0JHUTE MPOMYCKHU CIOBAMHU M3 PAMOUYKHU
| 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 increasing the jet

35



velocity. Increases in mass may be obtained by utilizing water-injection systems
and by the use of an afterburner. The afterburner also increases jet velocity. Jet ve-
locity 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 pres-
sures within the engine.
Notes:

1. water-injection system - cuctema BnpbICKa (BNPbICK1BaHUSA) BOAbI
2. afterburner - dopcaxHas kamepa

3agaHue 2. Bam fjaHbl OTBETHI, 334aliTe K HAM BOMPOChI.
1. Either by increasing the mass flow of air through the engine or by increasing
the jet velocity.
2. The afterburner does.
3. Yes, it does. It also increases jet velocity.

3agaHwve 3. Hanuwute aHI/IMNCKNe 3KBUBANIEHTbI: TAra; WIW...u1n; macca BO34yL-
HOro noToKa; CKOPOCTb WCTeYeHWUsa CTPyW, WUCNOJib30BaHWe; YBENN4MBaTb, YMEHb-
LaTb; peakKTUBHOE COMNO; OorpaHn4vnBaTb; AaBNEHUE BHYTPU ABUraTenda; KOHYaTbCA
YEM-TO.

1. MpammaTnKa

3agaHue 1. CnnwmnTe NpeanoXeHuUs, NOAYEPKHNUTE HenmuHble GopMbl. Mpegnoxe-
HWA NepeBeanTe Ha PYCCKUIA A3bIK.
1. The air passing through the compressor is heated.
2. There is a means for forcing the chemicals into the rocket.
3. There is the jet consisting of heated compressed, atmospheric air, admixed
with the products ofthe combustion produced by burning a fuel in that air.
4. The principal formula used was the familiar Newton’s law.
5. The hollow blade (nonas nonatka Typ6uHbl) offers the advantage of being
adopted to cooling by blowing cold air through its interior (BHyTpeHHsSs
nosepxHocTb) and reducing weight.

Na6opartopHas paboTa 8

PeakTuBHbIe ABUTraTeN N

3agaHwue 1. MNpocnylwaiiTe, NOBTOPUTE 1 3aNOMHUTE C/I0BA:

1 jet - 1) peakTuBHBbIN; 2) CTpyA

2. combustion - ropeHve

3. internal combustion engine - fiBuraresi BHyTPeHHero cropaHus
4. burn (burnt, burnt) - oKuratb, ropeTb

5. inside - BHYTpU

6. rather than -aHe

7. referto - OTHOCUTLCA, CCbINATbCA

36



X. utilize - UCNO/Mb30BaATb

9. propulsion - AB/XKeHWe Briepef

10. reaction - NPOTMBOAENCTBME, AeNCTBME
11 .produce - BblpabatbiBaTh, MPOU3BOANTL
12. eject - BblbpacbIBaTh, U3BepraTb
13.rearwards - Hasag, nosagu

14.thrust - TAra

15. supply - obecneunBaTb

16. mount - yCTaHaBNnBaTb

17.suck - BCacbIBaTb

18.extensive - 06LUNPHBIA

19. application - UCMO0/Mb30BaHUE, NPUMEHEHUE
20.term - TEPMUH

21.rear - 33[HAA (Tbl/IbHAs) CTOPOHA

3agaHue 2. MopbepwTe €NOBa, OAMHAKOBbIE MO 3HAYEHMUIO.

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
3apaHve 3. MopbepuTe cnoBa, NPOTUBOMOOXKHbIE MO 3HAYEHWIO.

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

3agaHue 4. MpouTuTe U AOrafainTeCh 0 3HAYEHWUN CNEAYHOLWX COB:

internal-combustion engine, piston engine, reaction principle, basic idea, high tem-
perature gas jet, to eject rearwards, compressed air, atmospheric air, front opening,
extensive use, the speed of sound,jet propulsion device.

3apaHue 5. MNMpoytnTe NpefnoXeHUa 1 BCTaBbTe C/l0Ba.
1. We must..... this type of engines rather than any other.
Thejet is 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 air is....and........
. The..... of jet power plants is very extensive.
thrust produce, utilize, application, compressed, rearwards, sucked, ejecting.

RGNS
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3ananue 6. [lepeBenure npemasioxkeHus.
1. Jet airplanes are quite modem, fast and convenient.
2. A fuel must be burnt in the combustion chamber.
3. In internal-combustion engines the fuel is burnt inside the engines.
4. The rocket engines rather than the jet engines will be used for space explora-
tion.
5. 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.

3aganue 7. [Ipournre u mepeBeaute TekeT “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 several 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 engines. 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 ofa fuel and produces the jet for
propulsion purposes.

The basic idea of ajet engine is to produce the high pressure and high tempera-
ture 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 atmos-
pheric air that enters through the front opening where a compressor is mounted. It
must provide the combustion chamber with the required air. Air is sucked, com-
pressed and then used to burn the fuel. Jet engines find extensive use. The applica-
tion ofjet power plants to aircraft has made flying faster than the speed of sound,
which was once considered impossible.

3aganue 8. JlaiiTe aHIIUICKHE SKBUBAJCHTHI:

MMOTOMY YTO TOTLJIHBO CIKHTACTCS BHYTPH JABHUTATEINs, CHja 0OpPAaTHOTO AEUCTBUSI, OT-
HOCHTCS K JII00O0H pPeaKTUBHON ABUTATENbHOW YCTaHOBKE; B LIENSX IBM)KCHUS BIEPE]
BBIOPACHIBACT CTPYIO; CTPYs rasa MoJj BbICOKHM JAaBJICHHEM W BBICOKOW TeMIIepaTy-
pBI; CTPysl BBIOpAchIBaeTCsl Ha3al; Tsra - 3TO MPOTHUBOJCHCTBUE CTPYH; CTPYs BBIpa-
OaTbIBaeTCsl CHKUTAaHUEM TOIIMBA B CKATOM BO3AyXe; aTMOC(EPHBIH BO3AYX BXOIHUT
yepe3 MepeaHee OTBEPCTHE; KOMIIPECCOp JNOJDKEH 00ecredynBaTh KaMepy CrOpaHus
BO3/IyXOM; BO3JIyX BCAChIBACTCS U COKUMACTCSI.

3ananue 9. Corjacutech WIM OINPOBEPTHHUTE yTBepxkaAeHue. Hauwnaiite mnpen-
noxenus ¢ ppa3: I' v 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.

2. When thejet is ejected rearwards it produces thrust.

3. The speed ofajet aircraft is less than that of sound.
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4. Jet power plants have not yet found extensive application.
5. By means of a compressor the air is ejected rearwards.

3aganue 10. He m1s1s B TEKCT, JOMOJHUTE MPEIIIOKEHUS.
1. Internal-combustion engines are called so because.......
The jet engine is an advance on.......
The basic idea ofajet engine is.......
The jet is ejected.......
The thrust is.......
There exist several types o f.......
A compressor is mounted in .......
The jet engine must produce.......

0Nk W

3ananue 11. IlepeBenuTe naHHBIE BONPOCHI HA AHTVIMHCKUN SI3BIK U OTBETHTE Ha
HUX.

Kax Ha3pIiBaeTCs OOJIBIIMHCTBO JBUraTeIeH, NCIIOJIB3YEMBIX B HAlle BpeMs?
Ilouemy oHu Tak Ha3bIBarOTCA?

Kakne Tuner gBurareneii BHyTpeHHero cropanus Bul 3HaeTe?

Ha xakoM npunIume paboTaloT peakTHBHBIC ABUraTen?

Kakyro cuity onn ucnoss3yror?

Kakue aBurareny MOTyT ObITh Ha3BaHbI PEAKTHBHBIMU?

B uem cocTouT OCHOBHAs WAEsS PEAKTUBHOIO JBUTATEIS?

UYro Takoe TAra B peakKTUBHOM JBHUraTesne?

3a cueT 4ero BBIPAOATHIBACTCS PEAKTUBHAS CTPYS ?

10 ['me ycranaBnuBaercs koMmmpeccop?

11. [Jlnsg gero ciaykuT Kommpeccop?

12. KakoBa CKOpOCTb PEaKTHUBHOI'O camoiiera?

D A I e i

3ananue 12. Pacckaxute nmo-anrauiicku temy “Jet Engines”.

3aganue 13. [lucbMeHHO MEpEeBEANTE 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
is spread throughout the balloon.

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

The jet engine functions by taking air, compressing it, injecting fuel into the
compressed air and igniting the mixture which then expands through a turbine 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 regulators, shut-
offvalve, fuel manifold and discharge nozzles.
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Notes:

outlet - HacaJoK, MTyHep
viscosity - BA3KOCTh
shut-offvalve - oTceunslii knaman
manifold - KOJUIEKTOP

Kounrpouabnas padora 8

1.Yrenne

3apanme 1. [IpouTuTe TEKCT W MOMMHTE €ro colepkaHue. 3alOJHUTE MPOMYCKH
CJI0BaMH U3 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 is 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 studied the latest ...8... in
aviation. Whittle had his first engine ready for laboratory ...9... in April, 1937. The
engine ...10... less than its 1,400-pound ...11....

3ananue 2. Bam nanbl oTBETHI. 3a/1aliTe K HUM BOIIPOCHI.
J. From 1930.
2. It was Frank Whittle.

3aganme 3.Pacnonoxure npeuIoKeHns B JIOTHYECKOIl IT0CIIeJ0BATEIILHOCTH :
1. He filed a patent for a jet engine.

. Frank Whittle was a flying officer.

. The design thrust ofhis engine was 1,400 pounds.

. The real start ofjet propulsion dates from 1930.

. The first engine was ready for laboratory testing in 1937.

. Its theory began in 1908.

. He had no financial support.

N N R W

II. 'pammaTuka

3apanme 1. Onpexnenure, yeM sBIISETCS BBIICIEHHOE CI0BO:
a) Participle I1; 6) rmaromom B Past Indefinite.
1. A group ofyoung scientists tested their new device.
2. The methods discussed are very interesting.
3. They discussed the problems at the conference.

3aganue 2. [lepeBeauTe mpeanokeHus, oOpamas BHUIMaHHE Ha TIEPEBOJ HE3aBUCH-
MOT0 NMPUYACTHOTO 000pOTAa.
1. The work having been finished, they could have a short rest.
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New engines were brought to the plant, all of them being in good order.

The plane’s weight having been decreased, the most difficult problem was
solved.

It being late, we decided to stop working.

Newton discovered the laws of motion, these laws being the basis of practical
mechanics.

The lesson being over, 1’1l be free.

The lecturer spoke on the problem of space exploration, his lecture being illus-
trated by diagrams.

JTabopaTtopHasa pa6oTa 9

Typ6opeakTUBHbIE ABUTATE/NN

3apaHue 1. MpocnyLwaitte, NOBTOPUTE 1 3aMOMHUTE C/10Ba:

© 0N WD

[ i el ol =l =
SR ®O PO

17.

turbojet - TYpbopeaKTMBHbI
turbofan - Typ6OBEHTUNIATOPHbINA
turboprop - TYpOOBUHTOBOW
turboshaft - Typ60BasibHbI
to derive - 13BfieKaTb, nosyyarb
thrust - TAra
nozzle - conno, hopcyHka
to rise - MOBbILWATb, YBENNUMBATb
to deliver - NOCTaBNATb, LOCTaBNATb
. to feed (fed, fed) - CHabXaTb, nogaeatb
to expand - pacLumpsATb(cA)
to provide - CHabxartb, obecneunBaTb
auxiliary - BCroMoraTe/bHbIi
to eject - BblbpacbIBaTh
. amount - KO/IMYeCTBO, BeNMYMHA
excess - N36bITOK
afterburner - (hopcakHas Kamepa

3afaHve 2. IpoytuTe U NepeseanTe NpesnoXeHus.

1

© o No AW

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 ejected from the nozzle.

The auxiliary apparatus is necessary for the work.

Afterburner provides additional thrust.
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3ananue 3. [IpouTuTe nMpeasioKeHus, BCTaBIsAs HEAOCTAIOUINE CIOBA.
1. 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.

to classify, thrust, nozzle, function, to enter

AE el

Sananue 4. HOZ[6CpI/ITe CJioBa, O/IMHAKOBBIC I10 3HAYCHUIO.

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
3ananue 5. [Tonbepute cI0Ba, MPOTUBOMOJIOKHBIC M0 3HAYCHHIO.

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

3ananue 6. [lepeBenure ciaenyronIue CIOBOCOYETAHUS:

derives its thrust by ...; accelerating a small mass of air; at approximately constant
pressure; high temperature and high pressure gases; exhaust nozzle; auxiliary appara-
tus; velocity greater than the flight velocity; turbine material limitations; the exhaust
products downstream of the turbine; the centrifugal-flow compressor; the axial-flow
COmpressor.

3ananue 7. [IpouTuTe U nepeBenTe HHTEPHAIIMOHAIBHBIE CIIOBA:
turbine; classify; mechanical; compressor; function; transform; diffuser; temperature;
absorb; gas; material; product; type; operation.

3ananue 8. [Ipociaymaiite, IPOYTUTE U IEPEBEAUTE TEKCT.

. Turbojet Engines

Gas turbine engines may be classified into the following groups: turbojet
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 ofthe entering 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
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luel nozzles feed fuel continuously, and continuous combustion takes place at ap-
proximately 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 devel-
oped by the turbine is absorbed by the compressor and the auxiliary apparatus. The
main function of'the turbine is to provide power for the mechanical compressor. Af-
ter 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 thiust for propul-
sion.

Because of turbine material limitations, only a relatively small amount of
fuel can be burnt in the combustion chamber. The exhaust products downstream of
the turbine still contain a considerable amount of excess oxygen. Additional thrust
can therefore be obtained from the turbojet engine by providing an afterburner aft
of the turbine. There additional fuel can be burned. Afterburning greatly increases
the temperature and hence the velocity ofthe 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 axial-flow
COmpressor.

According to this principle the turbojets’ names are centrifugal-flow turbojets
and axial-flow turbojets, respectively. The operation of both types is basically 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.

3ananue 9. [lepeBeanuTte BOMPOCH HA aHTJIMIICKUH A3bIK U OTBETHTE Ha HUX.
1. Kakwue Tunsl ra30TypOMHHBIX ABHTaTeNel BbI 3HaeTe?

M3 kaknX KOMIIOHEHTOB COCTOUT TypOOpPEaKTUBHBII IBUTATEIH?

Kaxosa ¢pynkuus nuddyzopa?

['ne cxumaetcst BO3ayx?

Kakas ¢opcyHka mojgaer Torumao?

Kaxwue rasst noctynaroT B TypOuHY?

KaxoBa ¢yHKIus TypOuHbI?

Kakoe Koiar4ecTBO TOMIMBA MOXKET ObITh COXKKEHO B KaMepe cropaHus?

Kak mMoxeT OBITh HOJTy4eHa JOMOTHHUTENbHAs Tra?

10 Kak geiictByer popcaxHas kamepa?

11.Kakne tTunsl TypOOpeaKkTUBHBIX JIBUTATENCH BBl 3HaeTe?

12.K uemy npuBesno co3gaHue TypOOpEeaKTUBHBIX JBUTATEICH?

00 No LA W

3ananue 10. [TepeBenure NHCHMEHHO TEKCT.

Turbojet engines have been built in many sizes, ranging from a few hundred
pounds of thrust to many thousands of pounds. The smaller engines are suitable for
liaison and training type aircraft, while the large engines are installed in high-
performance fighter aircraft, bombers, transport, tankers, and commercial air liners.
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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 en-
gine. 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.
3apanne 11. Pacckaxute mo-anrnuiicku temy “Turbojet Engines”.

Kountpoabnas padora 9

3apanue 1. Haiigure mpeayioXeHUs] ¢ HE3aBHCHMBIM IMPHYACTHBIM 00OpPOTOM, Ha-
MHULIUTE UX, TEPEBEANTE.

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 engine hav-
ing 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 eveiy 100 yards to make
more steam. 4. After the German engineer N. Otto had invented 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 be-
come more efficient, cars achieved greater reliability. 8. Cars with internal combus-
tion engines having appeared, the automobile industry began developing rapidly. 9.
By 1960 the number of cars in the world had reached 60 million, no other industry
having ever developed so quickly.

3ananue 2. Haiiqute repyHauii B cleqylomux mapax npemioxeHuid. [Ipennoxenus
HepeBeuTe.
1. Overcoming these difficulties is not so easy as it may seem. Overcoming these dif-
ficulties the designers can increase the fuel efficiency. 2. Setting a problem the scien-
tist makes the first step to its solution. Setting a problem is the first step to its solu-
tion. 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 dis-
tance between Tokyo and Moscow on board a superliner requires about two hours. 4.
Putting the discovery into practice the engineers will solve a complicated technologi-
cal task. Putting the discovery into practice sometimes requires more effort than
making it.
3aganne3. 3aMeHHUTE PUIATOYHBIE MPEAJIOKEHHSI IPUYACTHBIMU 000pOTaMHU.

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 be-

gan to send up un-manned airplanes.
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JTabopaTtopHaa pa6ota 10

Typ60BMHTOBbIE ABUTATENN

3agaHve 1. Mpocnywalite, NOBTOPMTE 1 3aMOMHUWTE COBA:

1. turboprop - TYpPOOBUHTOBOW
2. propulsive thrust - TAra(Kak ABvxyLuas cuna)
3. exhaust nozzle - BbIXJIONHOE CONnno
4. reduction gear - pepykTop
5. similar - MOXOXMWM, NOJ06HbIN
6. provide - CHabxaTb, 06ecneymBaTb
7. derive - BbIBOAWTb, NONy4aTb
8. approximately - NPUGN3NTENBHO
9. place - nomeLyatb
10. enable - flenaTb BO3MOXHbIM
11. rpm (revolutions per minute) - 060pPOTOB B MUHYTY
12. shaft - Bl
13. ratio - OTHOLLIEHWE
14. momentum - KO/IMYECTBO ABWKEHNA
15. overall - NOMHbIA, 06K
16. turboshaft - Typ60BabHbI
3agaHuve 2. MoabepuTte COBa, OANHAKOBbLIE MO 3HAYEHUIO.
1. power 1. velocity
2. part 2. different
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
3agaHue 3. MogbepuTe cnoBa, NPOTMBOMO/OXHbIE MO 3HAYEHUIO.
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

3agaHue 4. MpoyTuTe 1 goragaiitecb 0 3HAYEHUN CNeAYHOLLNX COB:

mechanical compressor, diffuser, helicopter, marine application, propeller, to extract
power, rotation speed, to operate efficiently, dual momentum change, internal mo
mentum increase, total thrust, to adapt, single-engine aircraft, a variation of the tin
boprop engine.



3agaHue 5. MpoutuTe NpeanoXeHns, BCTaBNAs NPOMyLLEHHbIE cnoBa. MpeanoxeHns
nepeseguTe.
1. The .... engine is very similar to the turbojet engine.
2. In the turboprop engine one of the turbines drives the ..... , while the other
drives the.......
3. The shaft rotation is 12,000 .......
4. The turboprop engine derives most of its..... from the propeller.
5. In the turboprop engine the turbine.....much more power than it does in the
turbojet engine.
6. The..... rotation speed of gas turbine engines is very high.
7. The propeller increases the air.......

shaft, rpm, turboprop, momentum, propeller, to extract, propulsive thrust, com-
pressor.

3agaHuve 6. MNpoyTtunTe N NepeseanTe NPELSIONEHUS.
1. A turboprop engine is a gas turbine driving a propeller.
2. The diffuser delivers air to the mechanical compressor.
3. The compressor compresses the air and delivers to the combustion chamber.
4. The reduction gear must be placed between the turbine shaft and the propeller.
5. Little power is derived from the exhaust nozzle.

3agaHuve 7. [poyTunTe 1 NepeseauTe TEKCT.

Turboprop Engines

In principle, this engine is very similar to the turbojet engine, differing only in
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 dif-
fuser, 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 turbine provides
power for both the compressor and the propeller. When all ofthis energy is extracted
from the high temperature gases, there is little energy left for producing jet thrust.
Thus, the turboprop engine derives most of its propulsive thrust from the propeller
and derives only a small portion (10 to 25 % depending on the flight velocity) from
the exhaust nozzle.

Since the shaft rotation speed of gas turbine engines is very high (approxi-
mately 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 propulsive thrust is provided
by a dual momentum change of the air. First, the propeller increases the air momen-
tum, and second, the over-all engine from diffuser to nozzle, provides an internal
momentum increase. The sum of these thrusts is the total thrust developed by the en-
gine.
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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 tur-
IMishaft engine, is a gas turbine power plant in which all delivered power is in the
form of shaft power. Turboshaft engines are currently used both to power helicopters
and for various land and marine applications.

3aganue 8. [laliTe aHrIuiiCKUe SKBHUBAJICHTHI:
I1 3aBUCUMOCTH OT CKOPOCTH TI0JIeTa, KaK yKa3blBaJOCh BBIIIE, MOIIHOCTh Ha Baly,
packajeHHbIN ra3, BO-IIEPBbIX, U3BECTHBIN Kak, B HACTOsLIEE BpeMs, KaK ... TaK .

3aganue 9. Corjacurech MM ONPOBEPrHUTE yTBepikacHHe. Hadnuaiite npeioxe-
uust ¢ ppas: ’'m afraid that’s wrong. You are quite right/ you are not quite right (you
arc wrong). That’s not quite so. I think you are mistaken. As far as I 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 tur-
bojet engine.
3. The turboprop engine derives most of its propulsive thrust from the exhaust
nozzle.
4. The shaft rotation speed of gas turbine engines is not very high.
5. The turboprop engine is seldom used in transport aircraft.
6. The turboprop engine is often used in single-engine aircraft.

3apnanue 10. He risns B TeKcT, JONONHUTE NPEATIOKCHHUSL.
1. The turboprop engine consists o f.......
2. The diffuser, mechanical compressor and combustion chamber of the turbojet
engine function.......
The turboprop engine derives most of its propulsive thrust from.......
A reduction gear is placed.......
The propulsive thrust is provided by .......
The turboprop engine is used.......
The turboshaft engine is .......

v kW

~

3ananue 11. [lepeBeauTe Ha aHTTMACKHUN SA3BIK:

1. Typ6oBUHTOBOH ABUTATENh HAXOAUT B ABHAIMU IIMPOKOE TPHMEHEHHE.

2. Yro ob1iero UMeT TypOOBUHTOBBIE U TYPOOpPEaKTHBHbIC IBUTATEIH?

3. OCHOBHOE OTIMYHE COCTOUT B TOM, YTO TypOMHA NPUBOJUT BO BpAIIEHHE BO3-
JyUIHBIM BUHT. TOJIBKO HE3HAYUTENIbHAS YacCTb TATH CO3JAETCS 3a CUET peakK-
TUBHOM CTpYyH.

4. TypOGOBHUHTOBOH JBHTATENb HCIOJB3YeTCS M MOJeTa Ha CKOpocTax 1o 900
KM B 4ac.

3apanue 12. Pacckaxkure mo-anrnuiicku temy “Turboprop Engines”.

3aganue 13. [luckMeHHO nepeBegUTE TEKCT:

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 con-
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nected type. Both the propeller and the compressor may be operated at rotational
speeds that produce the best respective efficiencies. This allows the propeller to
operate at high speed during take-off and climb, thus reducing the tendency of the
propeller to stall. Propeller speed can be lowered at altitude, with a subsequent
reduction in tip compressibility losses.

KonTpoannas padora 10

I. Urenne

3aganue 1. [IpouTuTe TEKCT M MOWMHTE €ro cojaep)kaHue. 3amoJHUTE MPOIMYCKH
CIIOBAMH U3 PAMOYKH:

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

A gas turbine driving a ...1... , called a ...2... engine, is a ...3... power plant for
the propelling ofaircraft intended to operate at speeds up to ...4... 500 mph. The ...5...
features of the turboprop engine are ...6... to those of the turbojet engine, the major
difference being that the turbine is designed so that it develops ...7... for driving a
propeller and only a small ...8... ofjet ...9... is produced. The ...10... must be ...11...
between the turbine shaft and the propeller.

3ananue 2. Bam nanbl oTBETHI. 3a/1aiiTe K HUM BOIIPOCHI.
1. Approximately 500 mph.
2. For driving a propeller.

3amanue 3. PacrionoxuTe NpeyioRKEHHs B JIOTHYECKON MOCIEI0BATEILHOCTH.
1. The turbine drives the propeller.
2. Little energy is left to producejet thrust.
3. 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 design
ofthe turbine.
5. A turboprop engine is a promising power plant.
A turboprop engine is essentially a gas turbine power plant.
7. Turboprop engines are similar to turbojet engines.

S

II. 'pammaTHuka
3ananue 1. Onpenenure GyHKUNIO MHPUHATHBA U IEPEBEAUTE TPEITOKEHHUSL:
1. To land the airplane at night is rather difficult.
2. Our task is to determine the shape of the fuel tank.
3. 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.
5. The Russian scientist K.E.Tsiolkovsky was the first to understand the use of
rockets in space travel.



3amanue 2. YKaxure HOMEpa HpeI(HO)KeHHfI, KOTOpbIC MNEPEBOASTCA, HayuHas CO

<HOB:

«l"oBopAT, 4TO ...», «3BECTHO, UTO ...».

1. Wood is said to be one ofthe oldest materials.

2. He

said that the principle ofjet propulsion is based on the reaction principle.

I. My chiefis said to have finished his experiment last week.
4. The engineer said he had finished the experiment.
5. We know this machine very well.

JlabopaTopHas padora 11

Typ0OoBeHTHISITOPHBIH IBUTATE/Ib
(IBYXKOHTYPHBIH TypOOpPEaKTUBHBIN IBHTATEIb)

3anmanwue 1. [Ipocnymaiite, MOBTOpUTE M 3aIOMHHTE CJIEAYIOIINE CIIOBA:

L

[ B il

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

fan BEHTHJIATOD
turbofan TypOOBEHTUIISTOPHBII JBUTATENb
feature 0COOEHHOCTb, TIPHU3HAK, XapaKTepHas depTa
performance JIETHBIE JAHHBIC (KA4eCTBA, XapaKTEPUCTHKH)
to comprise BKJIFOYATh, 3aKJII0OYATh B c€O€, COCTOSTh U3 ...
duct KaHay, Tpyba, TpyOonpoBos
bypass duct BO3/IyXOIIPOBOJI BTOPOTO KOHTYpa
to convert IpeBpamaTh, Npeoopa3oBLIBATH
to split (split, split) pasnensiTh, pacKalbIBaTh

portion 9acTh

remainder oCTajlbHasl 4acTh

ratio - OTHOLICHHE, COOTHOLICHUE

bypass ratio - K09()QUIHEHT IBYXKOHTYPHOCTH

to define - OTIpeNeNATh

to add - YBEIMUUBATh, TOOABIATH

additional (thrust, energy) - 1006aBOUYHbIC, HONOIHUTEIbHBII

to derive - MOJTy4aTh, IPOU3BOAUTH

to locate - pacmonarath

to be located - pacrojararbcst

to install - YCTaHaBJIUBATh

installation - yCTaHOBKa

3ananue 2. [lonbepure CHHOHUMBI:

1.
2.
3.
4.
S.
6.

performance 1. to be situated
to comprise 2. to increase

to convert 3. characteristics
to split 4. relation
portion 5. to consist of
to be located 6. to transform
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7.
8.

L
2.
3.
4.
5.
6.
7.
8.

ratio 7. part

to add 8. to separate
[anme 3. TTonOepuTe aHTOHUMBI:

to enter 1. high

low 2. to stop

down-stream 3. uneconomic

to continue 4. to leave

efficient 5. heavier

to expand 6. inefficient

lighter 7. to compress

economic(al) 8. up-stream

3ananue 4. [Ipoutute U nepeBeANTE CIASAYIONNE MPEATOKCHHUS.

1.

The turbofan engine combines features of both the turbojet and turboprop en-
gines.

A gas turbine comprises 3 main sections: the compressor section, the combus-
tion section and the turbine section.

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

the engine.

The function of a diffuser is to convert kinetic energy of the entering air into a
pressure rise.

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

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

In a turboprop engine a portion of the potential energy is derived by additional
turbine engines.

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

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 instal-

lations.

3ananue S. [IpouyTHTe MpeasIOKEHNUs, BCTABISAA MPOMYyIIEHHBIEC cloBa. [Ipeanoxkenus

HepeBeuTe.
1. In the turbofan engine the fan may b e ..... behind the gas generator turbine.
2. The exhaust gases are expanded in the..... to a velocity greater than the......
3. The function ofthe 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 exhaust
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of both the.....and the gas generator.
fan, turbine, located, pressure, exhaust nozzle, flight velocity, to convert.



3agaHuve 6. MepeBeaunTe cneaytoLLMe C/I0BOCOHETaHUS:

airplane installations; propulsive thrust; transport type aircraft; high velocity exhaust:
gas generator turbine; compared with the turboprop; bypass ratio; performance cha-
racteristics.

3agaHwve 7. MNpouTnTe N NepeBeanTe CNeaytoLLME CNOBa:
transport; generator; diffuser; front; compressor; turbine; function; to convert, kinetic
energy; static; portion; to locate; efficient; economical.

3apaHue 8. MpocnyLaiTe, NPOYTUTE U NEPEBEANTE TEKCT.

Turbofan Engines

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

The engine comprises a diffuser, a fan, a mechanical duct, and an exhaust
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 com-
presses it. Then the air flow is split and a portion enters the bypass duct, while the
remainder continues into the mechanical compressor, combustion chamber and tur-
bine. The ratio ofthe airflow through the bypass duct to the air flow through the gas
generator is defined as the bypass ratio. The turbine 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 gases are therefore further expanded in the
exhaust nozzle to a velocity greater than the flight velocity, producing thrust for pro-
pulsion. 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 is 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
lypes of airplane installations, especially for transport type aircraft.

3agaHue 9. Cornacutech WM ONPOBEPrHUTE YTBePXAeHWs. HaunHalite npegnoxe-
Hua ¢ (pas: T afraid that’s wrong. You are quite right/ You are wrong. Thafs not
quite so. | think you are mistaken. As far as | know. ! think so/! don’t think so/ Ac-
cording to the text.
1. The turbofan engine has performance characteristics somewhere between air-
breathing engines and rocket engines.
2. The function of the diffuser is to provide power for the mechanical compres-
sor.
3. The ratio of the air flow through the bypass duel to the air flow through the
gas generator is defined as the pressure ratio.
4. The diffuser delivers its air to a fan, which further compresses it.
5. The turbofan engine is somewhat more efficient that the turbojet al low
speeds.
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6.

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

3agaHue 10. MNpoytuTe 1 NepeseauTe NPeasoXeHus.

1

2.

In the turbofan engine the fan may be located either in front of the gas turbine
or behind it.

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

The efficiency of the fan engine is increased over that of the jet by converting
more ofthe fuel energy into pressure energy rather than the kinetic energy of a
high-velocity exhaust gas stream.

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

3afiaHue 11. MepeseanTe BONPOCHI HA aHFNIMACKUIA A3bIK U OTBETLTE Ha HUX.

O TEWN

Kakune xapaKTepHble YepTbl 00beANHAET TYPOOBEHTUNATOPHBIN ABUraTeNb?
KakoBbl €ro rnasHble KOMMOHEHTbI?

Kypaa anddysop nogaet Bxogawmii (NocTynaroLwmii) Bosayx?

Kak pasgensieTcs BO34yLUHbIA NOTOK B TYPOOBEHTUINTOPHOM ABUraTene?
Co3paeT nn TypbrHa MOLLHOCTb W AN1F BEHTUAATOPa, U AN1S KoMnpeccopa?

"oe fanblue pacluMpsoTCs BbIX/IOMNHbIE Fasbl, CO34aBast, TakuM 06pa3oM, TAry
NS ABWKEHWS BNepen?

OTKyga TypOOBEHTUNATOPHBIA ABUraTeNlb U3BMeKaeT 3PHEKTUBHYHO TAry
(propulsive thrust)?

AABnsieTca M TYpOOBEHTUNATOPHLIN ABUraTens 6onee aPMEKTUBHLIM Ha Ma-
IO/ CKOpPOCTU, YeM TypbopeaKTUBHBIN aBuratens?

Typ60BEHTUNATOPHBIA ABUraTenb flerye, MeHee 3KOHOMUYEH Ha MasbIX CKO-
pocTAX 1 6011ee 3KOHOMUYEH Ha BO/MbLUMX CKOPOCTSAX MO CPaBHEHMUIO ¢ Typ6o-
BWUHTOBbIM ABWUraTenem, He Tak m?

10. Ha Kakux camosieTax yCcTaHaBNMBaeTCcA TYPOOBEHTUNATOPHLIN ABUraTeNb?

3agaHue 12. MucbMeHHO nepeBeanTe TEKCT 6e3 crosaps.

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 de-
creased 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 remain-
der is ducted, actually with a lower fuel consumption, than the turbojet engine.

KoHTponbHasa pa6oTta 11

3agaHue 1. HalignTe B NpeAnoXeHWn owmnbKy u ucnpasbTe eé. [NpeaioxeHns nepe-
BeauTe.
1. The desire to flying is as old as humanity.

2.
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4.
5.

This method is known to be used as far back as the 18" century (as far back -
emié).

We want atomic energy being used for peaceful construction.

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

(nnanue 2. [lepeBenuTe Ha AHTIIMHACKUN SI3bIK, OOpalas BHUMaHUE Ha HEJIUYHbBIC
(hopmeI THarona.

1.

A

OnuH U3 cnocoboB ceslaTh CaMOJICThl KaK MOXKHO 0Oojee 3KOHOMHUYHBIMU -
9TO OOJIETYUTH CAaMOJIET 3a CUET HCIIOJIBE30BaHMS KOMIIO3HI[HOHHBIX MaTepua-
JIOB.

Cuna, mpuUNoKeHHas K Telly, 3aCTaBJIsET €ro ABUIaThCS 1O MPSIMOM.
Jupmxabib, BEpPOSITHO, OyA€T MCIOIb30BAThCA IS Ty TEIIECTBHHA.
Cunranocs, 9T0 AUPIKa0IM OBUIM MEIJICHHBIMU 1 HCHAJICKHBIMU.

MBI 3HaeM, 4TO BUHTOBBIC CaMOJIEThI JIETAIOT MEAJICHHEE, YEM PEaKTHBHBIC.
Pemars Tebe, KOTOPBINH U3 IBYX METOJOB HCIIOJNb30BATh.

W3BecTHO, 9TO METOA 3amucH MHGOPMAINK HA KPUCTAII ¢ TIOMOIIBIO J1a3epa,
OBbLI CO3JJaH PYCCKHMH HCCIIE0BATEISIMH.

JlaGopaTtopnasi padora 12

PakerHble 1BUraTe Il

3ananue 1. [IpocnymaiiTe, MOBTOPUTE M 3aIIOMHUTE CJIOBA:

L

O 00 NNk

11.
12.
13.
14.
15.
16.
17.
18.

propulsion - IBH)KCHUE BIIEpes
propellant - PaKeTHOE TOTUIHBO
release - BEICBOOOXKAATh
exhaust - UCTOLIATh
exhaust gas - BBIXJIOTIHOH Ta3
guide - HaIlpaBJIATh
vehicle - JeTaTeIbHbIN anmnapar
suitable - IIPUTOHBIN
missile - CHapsa, paKkeTa
primary - OCHOBHOM
auxiliary - BCIIOMOT'aTeJIbHBIH
solid - TBEpABIH
liquid - KAAKUNA
means - CPeICTBO
remote - IMCTAHIIMOHHBIH
duration - IPOJOJKUTEIBHOCTD
intend - HaMepeBaThCsl, Npe/Ha3HAYaTh
valve - KJIanaH
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Zamanue 2. [logdbepute 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

3ananne 3. [logbepuTe 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

3ananue 4. [IpoutuTte U K0TaAaNTECh O 3HAYCHHHU CIEIYIOMIUX CIIOB:

jet-propulsion device, a large amount of energy, reactive force ofpropulsion, propul-
sive jet, within the vehicle itself, a possible means of propulsion, high-speed mis-
siles, auxiliary power plant, liquid-propellant power plant, remote operation, control
valve, long duration.

3aganue 5. [IpoutuTe MpeUIoKEHNsI, BCTABISAS IPOIIYIIEHHBIC CIOBA.
1. The.....give a large amount ofheat energy.
The rocket engine is ..... for our purpose.
A rocket is ajet-propelled......
..... is ejected with great velocity.
These engines are used for long.......
The rocket engine provides a possible......of propulsion.

RS
y%
=
[¢]

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

3aganue 6. [IpouTHTE U MIEPEBEIUTE MPEIIOKCHHS.
1. 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.
7. It is possible to use the remote control with this kind ofengine.

N R W

3apanue 7. [Ipoutute u nepeBeaute Tekct “Rocket Engines”.

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 exhaust gas is
guided rearward at great velocity and produces the reactive force of propulsion.
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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 oxygen from the
atmosphere. Thus the rocket engine can be used in a vacuum and is able to provide a
possible means of propulsion for interplanetary vehicles.

Besides, it is suitable for high-flying, high-speed missiles and as a primary or
an auxiliary power plant ofan 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 dura-
tions and the solid-propellant rocket power plants are intended for short flights.
3amanue 8. JlaiiTe aHTJIMIICKHE SKBUBAJICHTHI:

BBICBOOOXK/IaTh HHEPrHI0; BBIXJIOIHONM ra3; Ha3aja; pakeTHas CHJIOBAs YCTaHOBKA;
ME)KIUTAaHETHBIE JIETaTeIbHBIE alllapaThl; KpOMe TOr0; OCHOBHAsSI CHJIOBAsl YCTAaHOBKA,
TBEPAOTOIUIMBHBIC CHCTEMBI; ITPEAHA3HAUYECHBI VISl KOPOTKHX IOJIETOB; IO YKEIAHUIO.

3aganme 9. Coriacutech WM ONPOBEPrHUTE yTBepikaeHHe. HaumHaiite upen-
noxxenus ¢ gpa3: I' T 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.

3aganue 10. He rans B TEKCT, AOTOTHUTE MPEAJIOKEHUS.
1. An engine is ameans.......

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 canbe.......

Once started the solid fuel must.......

Nownkwbd

3aganue 11. Pacckaxure nmo-anrnmiicku remy “Rocket Engines”.

3aganue 12. [IucbMeHHO nEpeBEUTE TEKCT:

Undoubtedly the simpliest form ofjet-propulsion power units is the rocket en-
gine, 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 rea-
son for this is that, unlike other types ofengine, the rocket does not take the oxygen
required to bum the fuel from its surroundings, but carries its own supply. A hydro-
carbon fuel, such as petrol, requires about 3.5 times its own weight of oxygen to bum
it completely; hence the weight of fuel that a rocket-propelled aircraft using fuel of
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this type would have to carry would be at least 4.5 times that for the equivalent air-
consuming engine.

Kounrpoabnas padora 12

L. Urenue

3ananue 1. IIpouyTuTe TEKCT M MOWMHUTE €ro cColep’kaHue. 3aloJHHUTE MPOIMYCKU
CJIOBAaMHU U3 PAaMOYKH:

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

The rocket produces ...1... by means of the expansion of ...2... gases resulting
from the ..3... of fuel. At present rocket engines can operate independently 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 oxi-
dizers are called ...9....

3ananue 2. Bam nanpl oTBeTH. 3agaiiTe K HUM BOTPOCHI.
1. By means ofthe expansion of exhaust gases.
2. They are called propellants.
3. Only for the auxiliary purposes.

3ananue 3.3aKOHYUTE TPEIUIOKCHUST B COOTBETCTBHHU C COACPIKAHUEM TEKCTa:
1. Rocket engines can operate ... (independently of the surrounding atmosphere,
in vacuum, in atmosphere).
2. The rocket produces thrust by means of (oxidizers, compression of air, expan-
sion ofexhaust gases).
3. When used in a vacuum the rocket engine can (accelerate the aircraft, maintain
its thrust, expand the energy).

3ananue 4. YKaxuTe BOIPOC, HA KOTOPBIH HENb3sl HAWTH OTBET B TEKCTE:
1. Are rocket engines used in aircraft only for auxiliary purposes?

Are there possibilities of using rocket propulsion in aircraft?

What are the disadvantages ofrocket engines?

Can rocket engines be used in vacuum?

What engines can operate independently of surrounding atmosphere?

L

II. 'pammaTuka

3aganue 1. YkaxnTe npeiokeHune, KOTOPOe TOYHee MepeaeT CMBICI JaHHOTO.
1. Pronin is said to be working at his new design.

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

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

¢) 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.
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I>) They say that my chief finished his experiment last week.
<) They say my chiefis planning to finish his experiment next week.

(ApaHwe 2. MepeBeauTe Ha aHIMACKWIA A3bIK:

1. W3BeCTHO, 4TO pagmo 6bino M306peTeHo MonoBbIM.

2. Mbl 3HaeMm, 4TO pakeTbl HaLIM NPUMEHEHWE B UCCefoBaHUN BeeneHHOIA.

3. JT0 BeLLeCTBO 0Kasanoch (to prove) aneMeHTOM.

4. 3BeCTHO, UTO B HacTosilee BpeMsi CTPosT (to be under construction) mMHoro
3MEKTPOCTaHLIMIA.

5. O6Hapyxunu (to find), 4to 3TOT MeTann BCTynaeT B peakuuto (to react) ¢ Ku-
CNIOPOAOM 1 a30TOM.

6. PaboTy, KOTOpYtO NpPeAcTosno BbiNoNHUTL (to perform), cuntann (to consider)
0YeHb CNOXHOW.

7. Mbl 3HaeM, UTO OH pa3pabaTbiBaeT HOBbI TPEHMPOBOYHBIA CaMOsIET.

8. Mucatenb coobLmnn, Y4TO OH OMy6/INMKOBA CBOK HOBYHO KHUTY.

Supplementary Reading

3agaHwve: MpouTnTe W nepeBeanTe TeKCTbl. COCTaBbTe aHHOTaLMM Ha 6ase Mony-
YeHHOI MH(opMaumn. Micnonb3yiiTe KtoYeBble (pasb.

The Petrol Engine

In the internal combustion engine, heat is generated by combustion of an in-
flammable charge inside a cylinder, and the heat energy is immediately converted
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 com-
pression of the mixture. However, for small i.c. engines, such as those which are
used in motor-cars, the charge is a mixture of petrol and air, and is ignited by a spark
from the distributor.

When the mixture is ignited, the products of combustion expand down the
cylinder, which is fitted with a reciprocating piston. The downward movement of the
piston is converted into a rotational movement of the crankshaft by means of a con-
necting rod. As the crankshaft rotates, the piston is driven upwards 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 begins again. This is the four-stroke cycle
which is in common use. An alternative cycle is the two-stroke cycle, which com-
bines the exhaust and compression strokes into one.

The combustion of the mixture does not take place instantaneously. The
spark is therefore timed to occur before the piston reaches top dead centre, otherwise
maximum pressure would not be reached in time. By the time the piston is at top
dead centre, combustion is well under way and the expansion of the gases is begin-
ning. Once combustion starts, it should be carried through the mixture very rapidly,
and this is assisted by making the clearance space above the piston as small as possi-
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ble, 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 i.c. engines in common use have four cylinders, which fire in a
definite and regular sequence. This is necessary, otherwise the torque which the pis-
tons impart to the crankshaft will be irregular and uneven. The torque is liable to be
uneven in any case when the engine is running slowly, and a flywheel is fitted to the
crankshaft to damp out these variations.

It is essential for the inlet and exhaust valves to open and close at exactly the
appropriate moment in relation to the position ofthe piston. Therefore they are actu-
ated by a cam-shaft running in phase with the crankshaft.

The Turbo-prop Engine

The efficiency of a turbo-jet engine varies with the speed and altitude at
which it operates. Whilst it is very efficient at supersonic speeds and high altitudes, it
is not suited to the low speeds involved in taking-offand landing. Under these condi-
tions, 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 performance. 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 gearing. As the propeller ro-
tates, 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 produced by an aircraft engine
increases with the velocity of the air column. 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 conse-
quence, the destructive blasts of hot gases which emanate from the jet-pipe of the
turbo-jet while taxiing on runways or taking-offare greatly reduced.

The main disadvantage of the turbo-prop engine is of course the limitation
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 is im-
pelled 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. Consequent on the more mod-
erate speed of this ducted air, the noise level is kept reasonably low. In addition, this
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i\pc of'engine performs well both below and above the speed of sound, whereas the
oilier 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 arc basically divided into two parts - a solid fu-
eled rocket motor and the payload. The payload is the section which carries the in-
struments 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 Areas 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 pay-
loads 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 success
rate of about 98%. They are launched routinely from established sites such as Wal-
lops Island, Poker Flat Research Range as well as sites in Canada, Norway and Swe-
den.

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 separating from the
motor(s) and begins conducting the experiment. When the experiment is completed,
the payload reenters the atmosphere and a parachute is deployed, bringing the pay-
load 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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