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1. Ilpuuactue 1 (Mau Hapeyue + npuyactue 1) — jieBoe onpeaesieHue

Ha3oBuTe NpPU3HAKH YKAa3aHHOM CHHTAKCHYECKON (OpMbI M mepeBeauTe

peuyeBble OTPE3KH:

a) an increasing interest
an increasing speed

b) widely varying conditions
widely varying ranges

c) fast moving particles
fast moving air

a moving object
a moving vehicle

constantly increasing weights
constantly increasing speeds

a slow burning fuel
a slow operating device

2. Ilpuuyacrtue 2 (UM Hape4ue + Mpu4yacTe 2) — JeBoe onpeaeieHue

Ha3oBuTe NpU3HAKHM YKA3aHHON CHHTAKCHYECKOM (PYHKIUU U MEpeBeauTe

peuyeBble OTPE3KH:

a) the observed data
the observed phenomena

b) a highly developed industry
a heavily armed plane

¢) much-needed information
much-used material

the transmitted signal
the transmitted information

a fully ionized gas
a partially changed operation

little changed direction
little improved thrust

3. Ilpuuyactue 1 u npuyacTue 2 — JieBoe onpeaejeHue

IlepeBeaure peyeBbie

OTpPEe3KH,

YYMTHIBAA OCOOCHHOCTH TepeBoja

npuyactus 1 u npuyactus 2 B QyHKIUH JI€BOT0 ONpe/IeIeHus:

compressing gases
compressed gases

heating parts
heated parts

4. CymecTBuTeIbHOE (0HO/HECKOJIBbKO) — JIeBO€ ONpeae/ieHue



Ha3oBuTe NpuU3HAKM YKA3aHHON CHHTAKCHYECKOM (PyHKIUU U IepeBeauTe
pedeBbie OTPE3KH, YYUTHIBASI CHHTAKCHYECKYI0 CBS3b MEXKIAY OlpeaejieHueM U
onpeaesieMbIM CJI0BOM:

a system weight was...
a weight system was...

a) test instrument is...
an instrument test is...

a signal generator must be...
a generator signal must be...

a metal surface can be...
a surface metal can be...

a surface metal quality was...
a metal surface conductivity was...

b) a test instrument location is...
an instrument test location is...

5. IlpuiarareabHoe — jJIeBoe ONpeaeeHne
Ha3oBuTe NpU3HAKM YKA3aHHON CHHTAKCHYECKOM (PyHKIUU U mepeBeauTe

P€IECBLIC OTPE3KU, YIUTHIBAdA 3aBUCUMOCTDL NPpUJIAraTeJIibHOro oT €ro (l)OpMLI H
coueTaHus C onpeaejasieMbIMA CJIOBaMU.

a) a strong signal is...
a strong metal is...

b) a most reliable device is...
a most successful flight is...

c) the lowest possible temperature
can be...
the shortest possible distance
has...

a heavy load vas...
a heavy sky vas...

the most reliable device vas...
the most successful flight was...

the least possible consumption
must be...
the most possible density has.. .

6. IlpunararesbHoe + CylieCTBUTEJIbHOE — JIEBOE OIpee/ieHue

HepeBe):[nTe pe€Y€BLIC OTPE3KU, YUHUTHIBagd CBA3bL II€EPBOIo KOMIIOHCHTA
onpeacjacHusi ¢ onpeacjasieMbIM CYIIECTBUTECIBHBIM

a large time interval
a high surface temperature
a strong resonance signal

several designed kinds
different air speeds
various engine requirement

7. Hapeyue + npuiiararejibHOe — JieBO€ OIpeAe/IeHue

HepeBem/ITe PE€IECBLIC OTPE3KU, YUIUTHIBAdA 3aBUCUMOCTD II€PEBOIa HApCIUs

OT mMpuJIaraTejJibHOroO.

an increasingly important quality

an increasingly large distance

a perfectly compressible gas
a perfectly attractive idea



highly accurate information a largely experimental device
highly useful data a largely useful phenomenon

8. Hapeuus “far”, “little”, “much”, “still” + npuaarareJbHOe B CPABHUTEJIHbHOH
CTEIeHH — JIeBOe OIpee/IeHHe

HepeBezlnTe P€I€BLIC OTPE3KU, YUIUTHIBadA 3aBUCUMOCTD II€PEBO1a HApCIYUSA
OT MpuJIaraTeJibHOro:

a) a far wider sphere c) a much shorter distance
a far heavier load a much less mass

b) a little longer distance d) a still smaller mass
a little more accuracy a still faster speed

9. CymiecTBUTEIbHOE C OKOHYAHUEM “-’S” — JIeBOe onpeaesieHne

HepeBeLmTe Pe€UYCBLIC OTPE3KHU, YIUTHIBAsI CMHTAKCUYICCKYI0 CBA3b MECKIY
CJIOBAMMU:

a) Mendeleyev’s table b) a mile’s distance
Newton’s law an hour’s period

10. CaoBa “the only”, “the very”— jieBoe onpeaejieHue

IlepeBenuTe peueBbie OTPE3KH, YYNTHIBAA CHHTAKCHYECKYI0. CBA3b MEKIY
CJI0BAMMU:

a) the only course b) the very existence
the only possibility the very cost
the only way the very change

11. BepoSITHOCTH COYETAEMOCTH IJ1aroJia “to be” B imunou popme

Ha3oBuTe BO3MOKHBIE COYETAHMS IJIATOJbHBIX (opm “is”, “are”, “was”,
“were” co cJ1I0BaMHU B CKOOKAX U NepeBeanTe:

1. The engine is... (develop, to be developed, developing, develops, developed, will
develop, can develop, to develop).

2. The rockets are... (carries, carried, carrying, to carry, can carry, to be carried,

carry).

The designer was... (directs, directing, directed, can direct, will direct, to direct)/

4. Investigations were... (proving, proved, prove, to prove, can prove, will prove,
proves, to be proved).

W

12. BeposSITHOCTH COUETAEMOCTH IJ1aroJia “to have” B iuuHoi popme



Ha3zoBuTe BO3MOXKHBIE COUETAHUSA IJIAroJbHbIX Gopm “has”, “have”, “had”
€O CJIOBAMHM B CKOOKAX M MepeBeauTe:

1. The speed has... (influences, influenced, influencing, influence, to influence, will
influence, been influenced, to be influenced).

2. The vehicles have... (receive, to receive, received, been received, will receive, to
be received).

3. Progress in aircraft design had... (prove, proved, to prove, proving, will prove, to
be proved, been proved).

13. Buo-BpeMeHHbI€ U 32710Tr0BbIe (JOPMBI IJ1Ar0Jia U UX NepPeBOJ
Ha3zoBuTe BUI0-BpeMeHHbIE U 32JI0T0BbIe ()OPMY IJIar0JIOB M NepeBeauTe:

1. The aircraft engine id developing... The aircraft engine was to developed... The
aircraft engine will develop thrust... The aircraft engines are developed... The
aircraft engines are to be developed... The aircraft engines are to develop... The
aircraft engines were developing... The aircraft engines were developed... The
aircraft engines were to develop...

2. The device has performed... The device has to perform... The device will have to
perform... The device has been developed... The device has to be developed... The
device will have been developed...

1. CymecTBuTe/IbHOE + IpUUYacTue 1 — 1eBoe onpeaeeHue

IlepeBenuTe pevyeBble 0TPE3KHU, YYUTHIBAsE 0COOEHHOCTH NepPeBOAa TAaHHOIO
omnpe/eJieHUs:
Hanpumep: a) an electron-emitting source — UICTOYHUK, UCITYCKAOITUN JIEKTPOHBI
b) a Venus-orbiting probe — cranuus, getatouiasi BOKpyr Benepst

a) a man-carrying module b) an Earth-orbiting satellite
a load-carrying missile a Moon-orbiting laboratory

2. CaoBa “ever”, “never”, “self” + npuuacrue 1 — 1eBoe onpenesieHune

IlepeBenure peueBble OTPe3KH, YYHUTBIBasi, 4YTO “ever” mpuoOperaer
YCWIHTEJIbHOE 3HAYeHHe; ’never”’ mpuodOperaer yCHWJINTEIbHO-OTPHLATEIbHOE
3Ha4YeHue; “self” yka3pIiBaeT Ha CAMOCTOSITEIbHOCTH BHITIOJTHEHHSI A€iiCTBUM:

Hampumep: a) ever-widening circles — Bce 6oiiee paciuupsitomuecst Kpyru
b) a never-ceasing noise — HUKOI/Aa HE YMOJIKAIOUIUH IIyM
¢) aself-recording device — camo3anuchIBaroliee yCTPOMCTBO

a) ever-increasing circles b) never-ending changes
ever-reducing weights never-reducing loads



b) a self-controlling instrument
a self-blanching device

3. CyHICCTBI/ITe.HLHOG + npuyacrue 2 — 1eBoe onpeaejgacHuce

IlepeBenuTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBoaa JAHHOTO
omnpeeJIeHUs:

Hampumep: a gas-cooled system — cuctema, oxiaxaaeMas ra3oM

man-made observation ground-based aids
motor-driving boat surface-launched missiles
rocket-powered rocket earth-obtained data

4. IlpuaararenabHoe (yKa3biBawuiee Ha BbICOTY, IIMPUHY, JJIMHBI WK (popmy) +
npujararejibHoe ¢ cyppuxcom -ed — 1eBoe onpeaeneHue

IlepeBenuTte peyeBble OTPE3KHU, YYUTHIBASE 0COOEHHOCTH NMepPeBOa TAHHOTO
onpejaeseHus:

Hampumep: a low-powered transmitter — nepeaaTynuk, UMEIOMINN HU3KYIO MOLITHOCTb

high-powered satellites long-lived instruments
round-shaped meteorites short-lived particles

5. CymecrBuTenbHoe + “by” + cymecTBuTe/IbHOE — JIEBO€E ONpeAe/IeHre

HepeBeLmTe P€Y€BbIC OTPE3KU, YUYUTHIBas1 0CO0EHHOCTH nepesoaa 1aHHOIo
onpeaecJacHus:

Hamnpuwmep: a layer-by-layer packing — yknanaka ciosmu (CJIoi 3a CI0eM)

step-by-step decision
point-by-point addition

6. CymecTBuTebHOE + “0f” + cylnecTBUTEIbHOE — JIeBOE ONpe/ie/ieHre

IlepeBeanTe pedyeBbie OTPE3KH, YYUTHIBAAA 0COOEHHOCTH NEPEBOAA JAHHOTO
onpeeSIeHNs:

Hamnpuwmep: a rate-of-climb indicator — ykazaTenb ckopocTy Habopa BBICOTHI
rate-of-turn gyroscope

noise-of-signal magnitude
7. CymecTBUTEIbHOE + “t0” + CyleCTBUTEIbHOE — JIeBO€e Olpe/ie/ieHre



IlepeBeanTe pedyeBbie OTPE3KH, YYUTHIBAA 0COOEHHOCTH NMEPEBOAA JAHHOTO
onpeeSIeHNs:

Hanpumep: an Earth-to orbit mission — BeiBenenue KJIA ¢ 3emnu Ha opoury

lift-to-drag ratio point-to-point navigation
signal-to-noise ratio orbit-to-orbit propulsion system

8. CymecTBuTesibHOe + “free” —1eBoe onmpenesieHune

IlepeBeauTte naHHBIE pedyeBble 0TPE3KH, YYUTHIBAsI 0COOEHHOCTH NepeBoaa
AAHHOTO ONpeae/IeHUS:

Hampumep: an air-free environment — cpeau 6e3 Bo3ayxa

gravity-free environment friction-free movement
noise-free operation water-free surface

9. Caosa “above”, “upper”, “outer”, “inner” — jeBoe onpeaejieHue

IlepeBenuTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBoaa JaAHHOIO
omnpe/eJIeHUs:

Hamnpuwmep: the above information — BbIle npuBeaeHHas HHPpOpMAITUS

the above description the outer walls
the upper limit the inner surface

10.CymecTBUTE/IbHOE ¢ OKOHYAHMEM “-’s” + mpumiiararejibHOe — JIeBOe
onpeaeeHne

IlepeBenure pedeBble OTPE3KH, YUYMTBHIBasi, YTO IEPeBOJ HAYMHAETCH C
MPHJIATATEIbHOIO:

Hampumep: natures fundamental particles — 0CHOBHbBIE HaCTHUIIBI TPUPOIBI

the Earth’s atmospheric pressure Newton’s second low
Einstein’s general theory Mendeleyev’s periodic table

11.CymecTBUTE/IbHOE ~+ CYIIECTBUTEIbHOE — JIEBOE ONpe/eTeHue

HepeBezmTe Ppe€Y€BbIC OTPE3KH, YUYUTHIBA CHHTAKCUYCCKYI0 CBA3b MCEKAY
CYmeCTBUTECJIBbHBIMHA, COCANHCHHBIMHA Ile(l)l/ICOMZ

Hampumep: data-record system — cucTeMbl, peruCTpUpPYIOIINE JaHHbIE



a cathode-ray tube a square-wave generator
a phrase-angle measurement a laboratory-type testor

12.CymecrBuresibHOe + “and” + cymiecTBUTe/IbHOE (MM NPUJIararejibHoe +
“and” + npuiarareabHoOe) — JIeBOe ONpeaeeHue

IlepeBenuTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBoaa JAHHOTO
omnpeeJIeHUs:

Hampumep: the wave and particle properties — BOJHOBBIE U KOPIOCKYJSIPHBIC
CBONCTBA

a) fuel and oil tanks
ground-and space-based programs

b) electrical and electromagnetic influence
solar-sell and nuclear-power supplies

13.YncauresibHOE + CyllIeCTBUTEIbHOE (0IHO/HECKOJIBKO) — JIEBOE ONpe/iesieHne

IlepeBeauTte peueBble 0TPE3KH, YYUTHIBAs 0COOEHHOCTH NepeBoAa JaAHHOIO
onpe/eJIeHUs:

Hampumep: a two-way communication — IByCTOPOHHSIS CBSI3b

a two-element tube a two-stage rocket
a 12-man space station a three-year course

14.YucauresibHOE + HA3BaHHME ¢AMHUIBI U3MEPEHUS — JIeBOe Olpeae/ieHre

HepeBeunTe P€Y€BbIC OTPE3KU, YUYUTHIBas1 0COO0EHHOCTH nepesoaa 1aHHOIo
onpeaejacHusi:

Hampumep: a one-ampere current — TOK B OIMH aMmIiep

a) an eight-foot piece a 1500-1b spacecraft
b) a 30-m diameter a 2.5-mi distance

1. CaoBo “way” u ero coueTaHust

IlepeBenute peueBble OTPe3KH, BbLIOHPAs COOTBETCTBYKOILEe 3HAYEHHE
cjoBa “way” (mopora, myThb, cocoo):

1. to be in the way in the development; 2. To have one’s own way of the
development; 3. To make way to the development; 4. To give way to a new concept;
5. to lead the way to a new concept.



2. CioBa “time, “times” U UX coueTaHUs

IlepeBeanTe peueBble OTPE3KH, UCXOAH U3 3HAYEHHMH time (BpeMsi; mepuo);
times (3moxa; BpemeHa); time(s) (pa3; yMHOKeHHOe); at times (MHOrAa):

a) space and time, present and future time, half the time, to think all the time, the
time of the day

b) in old times, in prehistoric times

¢) million times, million times larger, two times the size, three times five

d) at times there requires a change

3. CaoBa “result in” u “result from”
IlepeBenure peueBble OTPE3KH, YYUTHIBAS IMPOTHBONOJIOKHOE 3HAYEHHE
cioB result in (mpuBoauTh K Yemy-a1u00) u result from (moaydarbest B

pe3yabTare 4ero-auoo):

a) to result in the advance of silence (the compression)
b) to result from the contradiction (the advance of science)

4. Caosa “front, “back” u ux coueranus

IlepeBeanTe peueBble OTPe3KH, MCXO0As U3 3HAYeHMid front (mepeaHuii) m
back (3agnuii):

a) front area (part, wheel) in front of the plane (engine, craft)
b) a back sit (number, side) in the back of the engine (vehicle)

5. CaoBa “early”, “late” u ux coueranus nepeja XpoOHOJOTHYECKMMU JaTAMHU

IlepeBeanTe pedyeBble OTPe3KH, UCXO0AH M3 3HaUeHHH early (B Hauase); late
(B xoH1Ie); as early as, as late as (emie, yxe); of late (HenaBHM, HOCJICAHUI):

a) early in the year, in the early 1950’s, as early as 1950
b) of late year, in the late 1960’s, as late as 1960

6. Ilpensioru “against”, “among”, “behind”, “over”, with”, “without”

IlepeBeanTe peueBble OTPE3KH, YYUTHIBasi 3HAYEHUS NPeNJIOroB against
(mpoTtuB, mNO OTHONIeHMIO; HA ¢oHe; H, K, ¢); along (1m0, BAOJb, C, HAPALY);
among (mocpenu, Mexay, y); behind (c3aau, 3a, mocie); over (Hax, Bbile, 1O
BCeMY, 4epe3, 3a, 10 CPABHEHHUIO, 110 Ty CTOPOHY; B Te4eHHe; CBbILIE, CBEPX);
with (c, mpu, y); without (0e3, BHe, 3a):

a) against the war (the advent, the introduction)
against the sky (the sea, the sun)



to run against the wind, to press against the surface, to move against the other
object

b) along the wing (the fuselage, the surface)
along the path (the distance, the road)
along with the success (the advance, the improvement)

¢) among the hills (the mountains, different achievements)

d) behind the pilot (the wing, the clouds)
behind the advance (the concept, the opportunity)

e) over the wing (the surface, the balloon)
over the road (the river, the mountains)
over the past seven years (the test period, a month)
all over the world (the surface, the range)
to have an advance over the piston engine
f) with the advent (the opportunity, the angle)
g) without any drop (any rise, errors, exceptions)

7. Caosa c npedpuxcom “fore-"

[lepeBenute cioBa, yuuThiBasi 3HaueHue mnpedukca fore- (mpen-, 3apanee,
BIIEPEN):

forerunner n; forefront n; foreword n; foresee v; foretell v; forego v; foregoing a;
foremost a.

8. Cuoga c npepukcamu “in-", “out-"

[lepeBenuTe ciiOBa, yUYUTHIBast 3HAUCHHUS MTPEPUKCOB in- (B-, BHYTpH), out- (BHE-,
nepe-):

a) inboard a; inbuilt a; inborn a; include v; inclose v; input n
b) outbalance v; outbreak »; outdated a; outcome n; output n

9. CioBa, uMeoLIue OJUHAKOBBII KOPEHb B AHIIMICKOM M PYCCKOM SI3bIKAX
IlepeBeauTe ciioBa:

(1) helicopter n; start v; stable a; controllable a@; maneuverable a; potential n;
distance n; transportation n; modern a; characteristic n; experiment v; series n; barrier
n; double v; technological a; constant a; turbulent a; configuration n

(2) palliative n; vector n; control v; vertical a; system n; economic a; test n;
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practical a; chemical a; turbine n; gravitational a; base n; transmitter #; interplanetary

a

10.03HaK0MBbTECH C TEPMUHAMH OCHOBHOI'0 TEKCTA

streamlining

bracing

undercarriage

struts and wires
high-wing monoplane

low-wing monoplane

shock wave

trim

buffeting

sweptback wing
variable-swept wing
variable-geometry wing
runway

landing strip

tricycle undercarriage
wheel brake

00TEeKaeMOCTh
KpEeIUICHHE
1accu
pacyaiKyd U PacTsHKKU
MOHOIUTAH C HHU3KHM PaCIIOJI0KCHUEM
KpbLTa
MOHOIIJIAaH C BBICOKHM PAaCIIOIOKEHUEM
KpbLIa
CKauYOK yIUIOTHEHUS;, yAapHasi BOJIHA
OalaHCUPOBKA
O0adTuHT, TpsCKa
KPBUIO TIPSIMOM CTPEIIOBHIHOCTH
KPBLIO U3MEHSIEMOU CTPEIIOBHIHOCTH
KPBLUIO U3MEHSIEMOI T€OMETPUH
B3JICTHO-TI0CAI0YHAs 10JI0ca
Mocaji04Has moJjioca
TPEXKOJICCHOE IIIacCH
KOJIECHBIM TOPMO3

airbrake a’pPOIMHAMUYECKUN TOPMO3

wing slot LIEJIEBON 3aKPBUIOK

vectored thrust TAra, peryjaupyemMas IO BeEJIMYUHE H
HaIpaBJICHUIO

hovering BHCEHUE; TAPECHUE

jet lift MObEMHAs cuna, co3/iaBaemast
PEaKTUBHOU CTPYHOMU

cruise KpEUCEepCKUM  TOJIET,  IIOJIeT  Ha
KpencepcKoM pekumMe

gross weight 001t Bec

fuel tanks TOTUIMBHBIE OaKU

shunting nepedpocka

Milestones of flight

In the 14™ century Leonardo da Vinci foresaw the possibility of the man-made
airplane and man-made helicopter.

Man started with the non-power driven machines. A hot air balloon was the first
vehicle to lift man from the surface of the Earth. The there appeared winged heavier-
then-air craft. Yet, the achievement of man-directed flight came with the engine.

The aerostatics of lighter-then-air activity has given way almost completely to
the airplane. A first powered flight in a man-carrying airplane has been made by A. F.
Mjaisky in 1884. It was 19 years before the Wright’s brothers flight. The Mojaisy and
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Wright airplanes led the way into the air age. These airplanes had all essential
features of the modern airplane. However, it was to take many years* before the
airplane developed into a successful, stable, controllable, highly maneuverable and
reliable machine.

The airplane has a long and varied history. The First World War stimulated the
development of aviation and shoved the potential of the airplane. It was proved that
the airplane could cover distances in shorter time than other methods of
transportation could.

Progress in aircraft design has been directed primarily at speed, and yet more
speed. Speed and more speed in plane travel became the order of the day**.

Aircraft speeds had made rapid advances. The maximum level of flight speed of
a piston-propeller aircraft was 490 m. p. h. (M=0.64). Modern planes, however, travel
at supersonic speeds: supersonic means any speed grated than that of sound, but
hypersonic begins at M-5. (The Mach number (M) refers to the speed at which an
aircraft is traveling in relation to the speed of sound.) So speed has become a main
characteristic of aeronautical development.

The demand for increased speed was met by many widely different
developments. Research began to follow two lines: one which dealt with
aerodynamics and the other with the power plant.

Airplane designers were experimenting with new types of internal and external
constructions: wing areas and front areas was reduced; streamlining was improved;
external bracing was eliminated; undercarriages became retractable. The biplane
using two horizontal systems connected by a series of struts and wires gave way to
the high-wing monoplane and later to the low-wing monoplane.

However air speed increases stem chiefly from engine research and
development.

Airplane speed has received great impetus with the advantage of the jet age. Jet
propulsion had broken down most of the barriers*** to further advanced in the speed
of the man-carrying vehicles. The advent of the jet had brought a new level of speed.
This newest mode of transport comes almost to doubling the speed of earlier
conventional aircraft. In the early 950s it was clear that the days of the piston-engined
aircraft were numbered.

It is easily understandable that any technological advance is accompanied by
some difficulties. The new era of fast, high-flying jets brought with it great benefits,
opportunities and challengers. Along the path of progress, the technical effort
required has multiplied many times. This has resulted in the evolution of several
airplane and engine designs to achieve the flight efficiency.

Near the speed of sound the density of air is no longer**** constant of the
compression of the air takes place in front of the airplane. The compressed air comes
up against the airplane with shock. This result in a shock wave, representing a sharp

* 1t was to take many years — noTpe60BaJIoCh MHOTO JIET
** the order of the day — HacymHas 3agaua
*¥% barrier — npensATCTBHE
*EE* no longer — OosbIle HE
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dividing line causing a sudden drop in the speed of airflow, and an increase in the
pressure and density of air. The airflow behind the shock wave becomes turbulent, as
a result there is a lost of lift, increase of drag, change of trim, violent buffering and
sometimes considerable pressure on the control surfaces. This has brought into being
a new wing from, that of the jet’s sweptback wings.

However, the sweptback wing is desirable under certain flight conditions but
undesirable under others. At present there appeared delta-wing airplanes. With such
wings the planes can fly several times faster then the speed of the sound. However,
the delta-wing configuration gives rise to a number of aerodynamic complications at
low speeds.

Aircraft designers are seeking ways of changing the sweptback angle during the
flight. At present the ever-increasing efforts in the development of variable-swept
wings are strongly apparent. A plane with a variable-geometry wing combines
contradictory qualities of planes with straight and swept wings. It has better flying
characteristics in varying flying conditions: variable-swept wings provide high lift-to-
drag ratios at both subsonic and supersonic speeds.

The jet engine which brought the aircraft with the highest top speeds at the same
time caused the most acute landing and approach problems. Takeoff was as much a
difficulty. Designers found themselves facing the age old problem of giving higher
top speeds without impossible landing characteristics.

The problem was that of length of runways and landing strips. The runways
were extended to lengths of three kilometers and more. Besides the high-speed
aircraft requires a long, specially prepared runway. Much effort is being devoted by
scientists, engineers and designers to the means whereby* they can somehow obtain
the shortest takeoff and landing. All palliatives** had been tried. The tricycle
undercarriage with its means of splitting the air from the main wings after
touchdown, the wheel brakes, the airbrakes and the wing slots. These things were
bringing with them new problems to be solved. Some advances thoughts were
expressed about the possibility of aircraft commonly called VTOL*** | that is, an
aircraft which will land and take off without forward run. The idea was that of using
thrust to obtain direct lift for a man-carrying vehicle. An associated plan was the use
of vectored thrust.

Vectored thrust means thrust that can be controlled and have its direction
changed. It seems to offer a means of using the same engine both for the vertical
takeoff and the vertical descent and for hovering and for forward propulsion.

Thus the two vertical takeoff types will have either vectored thrust or direct jet
lift. Recently there came into existence an aircraft with a short run. A short run type
has a wing system which can be deployed in one certain manner for takeoff and for
landing and in another different manner for high speed cruise.

The new jet propulsion system gave rise to its own engine system problems, for

* whereby — TeM cambIM
** palliatives — cpeacTBa, METOIbI
*#*% VTOL (Vertical Takeoff and Landing) — camoneT ¢ BepTUKaIbHBIM B3JIETOM H
MOCaJIKOM
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instance, the fuel consumption problem. Jet engines are good appetizers™.

Fuel makes up a big part of modern jet airplane’s total gross weight. The largest
jets have fuel tanks in the wings storing in excess of 21,000 gallons of fuel. The fuel
required for takeoff, climb and acceleration represents an important 26% of the total
fuel load.

Thus nowadays the reduction of fuel consumption is problem number one
because power-to-weight ratio of specific weight has always been and remains the
critical factor in prime movers for aircraft.

The scientist all over the world are trying to find an economic fuel. Some
scientists speak of atomic planes that will circle the Earth eighty times on one pound
of fuel. Nuclear energy for propulsion will go away** with a large bulk of fuel.
Besides nuclear aircraft has three- or four-fold improvement in performance over the
present day chemical aircraft. The first tests of nuclear-powered aircraft are no longer
in the realm of the impossible though the practical difficulties of handing such a
device are obvious.

Increases in speed have offered many associated advantages, among them the
possibility of escaping from the gravity of the Earth being the most important.
However, no ordinary flying machines are of the use for space travel. Aircraft, of
either old or new design, cannot operate except when they have air around them. Gas
turbine engines cannot run outside the atmosphere. With the advent of the rocket
engine it became possible. It was the rocket that broke the gravitational bonds which
had held man to the Earth.

The step into space from the airplane was a very large one indeed. Yet, it was
aviation that gave the propulsion rocket its opportunities for full development.

The first manned space flight was made on the 12" April 1961. It was Vostok 1
carrying Yuri Gagarin that introduced the era of manned space flight. That was a
milestone of great and lasting significance.

Nowadays different plans for a system of manned orbital bases, nuclear rocket
for translunar and interplanetary journeys, and orbit-to-orbit propulsion system for
shunting heavy payloads to different orbits are worked at.

Recently the Space Shuttle has been called the keystone to the practical age of
space travel. There is no doubt*** that its development represent the next great
opportunity and challenge for mankind in the field of flight.

1. Ilpuuactue 1 1 npuyacTue 2 — JeBoe onpeaeieHne

IlepeBeanTe pedeBble OTPE3KU, YYUTHIBAsA 0COOEHHOCTH MEPEBOAA JAHHBIX

omnpeaeeHun:
A. (1) compressing flows compressed flows
controlling devices controlled devices
(2) heating parts heated parts
covering surface covered surface

* are good appetizers — moTpeOISAIOT MHOTO TOILIMBA
** will go away — n36aBuT
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*** there is no doubt — HET COMHEHUSA

B. 1. The recording instruments ratio all the received data to the Earth.
2. The recorded history of man covers only some 6000 years.
3. The observed polarization of starling provides important evidence (nannsie) of
existence of galactic magnetic fields.
4. The observing balloon has various practical limitations.
5. In a hydrogen bomb explosion the reaction takes place in an uncontrolled
manner.
6. The controlling mechanism provides the error elimination.
7. A guided missile is a pilotless flying plane or craft.

2. Hapeuwne + npuyacTtue — jieBoe onpeaeaeHHe

HepeBenuTe Pe€ICBbIC OTPE3KH, YIUTHLIBAs1 0COO0EHHOCTH nmepesoaa 1aHHOIo
onpeacJacHusi:

A. (1) a constantly reflecting object (surface, region)
a rapidly flying glider (aircraft, vehicle)
an instantly resulting achievement (elimination, impetus)
a fast moving wing (aircrew, flow)
(2) a properly descending parachute (aircraft, glider)
a straightly landing helicopter (aircraft, vehicle)
a fast operating tool (device, machine)
B. 1. We may consider light as a flight of fast moving particles.
2. A straightly landing vehicle has great prospects.
3. Rapidly advancing technology of satellites has made critical the need for
smaller electronic components.

3. CaoBa “ever”, “never”, “self” + npuuacrue 1 — jieBoe onpeaesieHue

IlepeBeauTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBoaa JAHHOTO
omnpeeJIeHUs:

A. (1) a) an ever-eliminating number (feature difference)
an ever-changing drag (shape, line)
b) the never-ending change (airflow, advent)
the never-eliminating error (opportunity, angle)
c)a self-controlling device (mechanism, instrument)
a self-balancing level (lift, weight)
(2) a) an ever-increasing runway (slot, storage)
b) a never-changing angle (manner, approach)
c) a self-controlling takeoff (climb, descent)
B. 1. An ever-lasting significance of small fuel consumption give rise to many
problems
2. A self-controlling device operates properly in all modes of work.
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3. The never-ending struggle (6opr6a) of man to learn as much as he can about his
planet and about the universal “facts of life”” gives impetus to the advent of new
concepts.

4. In our ever-changing Universe new thoughts, experiences (omnbIThl) and relates
make statistic facts impossible.

4. CyumecTBuTe/bHOE + MPUYACTHE — JIEBOE ONpe/ie/ieHre

IlepeBenuTe pevyeBbie OTPE3KH, YYUTHIBAsi 0COOEHHOCTH NMePeBOIa TAHHOTO
onpeeIeHust:
A. (1) aload carrying aircraft (helicopter, balloon)
a drag-forming surface (cover, undercarriage)
a power-producing element (shock, airflow)
(2) an angle-forming action (approach, descent)
B. 1. The instrument-carrying balloons have gathered (coGupaTh) a great many
valuable data.
2. The efficiency of a thrust-producing jet of air is the propulsion work divided by
the kinetic energy.
3. The Earth-orbiting vehicle is used for many scientific purposes.
4. Practically all electron tubes make use of an electron-emitting source.
5. A magnetic field surrounds a current-carrying wire.
6. The lift-generating system of VTOL aircraft should be powerful.

5. llpunararenpHbie THNA “instrumented”, “manned”, “winged” u T.nm. — JieBoe
onpeaeeHue

IlepeBeanTe pevyeBbie OTPE3KH, YYUTHIBAA 0COOEHHOCTH NMEPEBOAA JAHHOTO
onpe/eJeHHs:

A. (1) an instrumented flight (aircraft, balloon)
a manned control (flight, rocket)
(2) a winged flight (rise, lift)
an instrumented descent (climb, control)

B.1. Instrumented space probes can deepen and increase our knowledge.
2. Many unmanned rockets explored the Moon before man set foot on the Moon’s
surface.

3. The intense “storms” are dangerous for manned space flights.
4. N. E. Zhukovski was deeply concerned with winged flight.

5. The early ideas led to the first powered flight.

6. Pressurized cabin is required for high-attitude flights.

6. Hapeune + npuuyacrue — jieBoe onpe/esieHne

IlepeBenuTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBo1a JaAHHOIO
omnpeeJIeHUs:
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A. (1) a) a mechanically produced lift (streamline, control)
a specially constructed wing (undercarriage, landing gear)
a fully controlled retraction (shock, mode)
b) a full-sized aircraft (helicopter, airflow)
a low-powered transmitter (aircraft, balloon)
a high-powered aircraft (satellite, vehicle)
much-needed information (impetus, elimination)
well-understood conception (achievement, impetus)
(2) a) a partially-controlled reaction (deployed, landing)
a widely used wheel brake (manner, undercarriage)
b) much-needed knowledge (offer, rise)
well-understood opportunity (desire, manner)
a low-powered aircraft (tank, take-off)
B. (1) 1. Mechanically produced electric current differs from the chemically
produced current.
2. The aim was to produce a successfully powered model.
3. Properly operated airplane can land without the help of its engine.
4. A well-trained designer can foresee many faults of the system.
(2) 1. The atmosphere has nearly unlimited freedom of mouvement.
2. These problems will demand well-directed engineering effort.
3.The exploration has given as much-needed knowledge of the Earth’s origin.
4. We must develop fully automated equipment to provide much lower costs
of aircraft service.

7. CyﬂleCTBI/ITeJILHOC + npuyacTtue — JI€B0o€ OonpeacjaicHmue

IlepeBeauTe pevyeBblie 0TPE3KHU, YYUTHIBAsE 0COOEHHOCTH NepPeBOAa TAaHHOTO

omnpejeJieHust:
A. 1. the Earth-based astronomy (observation, control)
. a radar-equipped aircraft
. a balloon-born instrument
. a motor-driven machine
. During World War 2 there appeared rocket-powered, gyrocontrolled missiles.
. Gun-fired shells travel in a ballistic trajectory.
. Ordinary piston-engined aircraft cannot fly at the altitude of 50 miles.
. Rocket is a jet-propelled vehicle.

. During World War 2 the Japanese also tried an air-launched, radio-controlled,
rocket-assisted glide bomb.
6. In 1903 Konstantin Tsiolkovsky described a rocket-driven vehicle for space
travel.
7. Error-operated systems are often complex.
8. The propeller-driven aircraft has some advantages.

&
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8. [lpuiararesbHoOe + cylIeCTBUTEJIbHOE — JIeBOe oNpe/e/ieHue
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IlepeBennTe pedeBble OTPE3KH, YYUTHIBAA OCOOEHHOCTH OINpeaeeHus!
JAAHHOTO
onpe/eJeHHs:

A. a) electromagnetic field studies (lines)
suitable source advent (offer)
b) atmospheric pressure magnitude calculation (increase)

B. 1. There must be provision of clear approach surfaces at the end of the runway.
2. The maximum electron densities in the ionosphere decrease greatly during the
night.

9. llpniararejibHOe “most” — JieBoe onpeaeJaeHue UM ero 4acThb

HepeBezmTe P€Y€BLbIC OTPE3KU, YUYUTHIBast 0COO0EHHOCTH nepesoaa 1aHHOro
onpeaecjacHusi:

A. (1) most achievements (craft, advents)
the most important achievements (craft, advents)
a most important achievement (craft, advent)
(2) most opportunities (desires, approaches)
the most acute desires (contradictions, thoughts)
a most acute desire (contradiction, thought)
B. 1. Most instruments have printed scales.
2. Most electrical instruments are designed to operate properly in their a vertical
or a horizontal position.
3. Most present-day electrometers employ electrometer tubes or hybrid
configurations.
4. Hydrogen is the most abundant element in the Universe.
5. Titanium is a most useful structural material.

10. IIpunararejibHOE B IPEBOCXOAHOI cTeneHHu + possible — sieBoe onpenesnenue

IlepeBeauTte peueBble 0TPE3KH, YYUTHIBAs 0COOEHHOCTH NepeBOAa JAHHOTO
onpe/eJIeHUsI:

A. (1) the lowest possible temperature (angle, drop)
the thinnest possible wire (wing, airflow)
(2) the simplest possible atom (made, manner)
the highest possible speed (climb, specific impulse)
B. 1. Hydrogen is a chemical element with the simplest possible atom.
2. Absolute zero is the lowest possible temperature.
3. Even in the largest possible orbit the electron has only a certain energy.

11. IIpuaarareasnsie “high”, “low”, short” u 1. n. + cymecreuTe1bHOE — JeBOE
onpejejieHue
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IlepeBeauTe pedyeBbie OTPE3KH, YUUTHIBASI 0COOEHHOCTH MEPEeBO/a JAHHOTO
onpe/eJIeHHs:

A. a) high-altitude equipment (vehicles, balloons)
high-thrust devices (engines, aircraft)
short-length trip (travel, runway)
short-range missile (rocket, shell)
low-pressure mode (conditions, elimination)
low-visibility conditions (environment, realm)
b) small-scale investigation (test, exploration)
full-scale experiment (measurement, helicopter)
c¢) short-term application (benefit, advent)
long-term function (advent, rise)
B. 1. High-altitude ascent in hydrogen balloons are possible.
2. The other possible motor for short-range missile work is the ramjet.
3. the jets gain time on long-length trips, on short- and medium-length trips they
lose it.
4. Some problems are associated with the large-diameter rotors.
5. these problems have been explored in both small-scale and full-scale
investigations.

6. Success with the variable-diameter approach can offer interesting applications
to VTOL.

12. Hapeumne + npujiaratejibHOe — JieBOe Olpe/iesieHne

IlepeBeanTe pevyeBbie OTPE3KH, YYUTHIBASA 0COOEHHOCTH NMEPEBOIa JAHHOTO
omnpe/eeHus:

A. a) extremely low pressure (voltage, climb)
relatively high altitude (drop, rise)
highly accurate landing (takeoff, approach)
extremely low pressure magnitude (increase)
relatively high air pressure (volume)
highly sensitive instrument indications (requirements)
b) now-familiar shape (advent, mode)
once-logical limit (control, desire)
now-familiar shape (advent)
once-logical drag limit (rise)
B. 1. Relatively high powers also imply (tpe6oBats) high fuel consumption and
noise levels.
2. Speeds of conventional helicopters have risen far beyond many once-logical
limits.
3. the now-familiar rotor provides the improvement of helicopter performance.
4. A fairly large development effort is continuing on the new concept.
5. Recent years saw extremely rapid growth of commercial air transport.
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13. YncaureabHoe + CylecTBUTENbHOE (0JHO/HECKOJBKO) — JIeBOe oNpeaeieHne

HepeBeLmTe P€Y€BbIC OTPE3KU, YUYUTHIBasi 0CO0EHHOCTH nepesoaa 1aHHOIo
onpeaecJacHus:

1. The two-level storage system comprises two devices, a drum (Gapaban) and a
disk.

2. A two-element electron tube has some advantages.

3. An airplane may do a three-point landing.

4. A piston engine works on a four-cycle principle.

14. YucaurenbHoe + Ha3BaHMe eIUHUIBI H3MEPEHHS — JIeBOe OINpeieIeHue

HepeBem/ITe P€Y€BbIC OTPE3KU, YUYUTHIBas1 0COO0EHHOCTH nepesoaa 1aHHOIro
onpeaejacHusi:

A. a) a 30-m diameter; a 15-ft antenna; a 1500-1b spacecraft; a 2.5-deg beam; a 200-
nmi orbit
b) a one-ampere current; an eight-foot diameter; a nineteenth-century science; the
eleven-year cycle;

B. 1. In 1956 Joffe developed solar-powered forty- and one-hundred-watt
thermoelectric converts.
2. Twenty-eight-volt panels are common in space power applications.
3. It was a six-hour flight.
4. 20™ century concepts to solving environmental problems are aerospace and
electronic.
5. The layers of the ionosphere change with the eleven-year cycle of sun-spot
variation.

15. CymecTBuTeIbHOE (OJHO/HECKOJIBKO) — JIeBO€ OIpe/ieIeHre

IlepeBeauTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBoaa JAHHOIO
omnpeeJIeHUs:

A. a) a figure elimination a stability control
an elimination figure a control stability
a test mode an angle rise
a mode text a rise angle

b) a weather satellite
a weather satellite system
a weather satellite system control
a weather satellite system control opportunity
an instrument accuracy
an instrument accuracy opportunity
an instrument accuracy opportunity rise
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an instrument accuracy opportunity rise desire
B. 1. A comet provides a plasma laboratory.
2. Wave drag occurs at supersonic speeds.
3. The performance characteristics of aircraft have a direct influence on the runway
length.
4. The guidance system signals the engine to stop when it develops a certain speed,
altitude and direction.
5. At present we may say that only a few generations of helicopter transport
vehicle have been developed.

16. CymecTBuTe/ibHOE ¢ OKOHYAHHEM ‘’-s” + cCyllecTBUTeJbHOE — JieBOe
onpeaeeHue

IlepeBenuTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTHU NepeBoaa JaAHHOTO
onpe/eJieHus :
A. a) the earth’s atmosphere drag
the missile’s guidance opportunity
b) today’s engineering profession
tomorrow’s design opportunities
B. 1. The Earth’s atmosphere layer consists of a thin belt of encircling gases.
2. The missile’s guidance devices direct the missile to its target.
3. Today’s engineering profession covers many new areas of technical speciality.

17. CymecTBUTebHOE + CylIeCTBUTEIbHOE (OJHO/HECKOJBKO) — JieBoe
onpeaejeHune

IlepeBeanTe pedyeBbie OTPE3KH, YYUTHIBASA 0COOEHHOCTH NMEPEeBOAA JAHHOTO
onpe/eJeHusl:

A. 1. radar-frequency pulses
2. airplane-design progress
3. aircraft-position location

B. 1. Airplane design progress is directly depend on our advances in understanding of
aerodynamic laws.
2. Good progress have been made with wind-tunnel test programs and analytical
studies.
3. Blade-angle changes have been studied too.
4. Rotor-design innovations (HoBoBBeneHus) include the now-familiar hinges
(6ecmiapuupHblii) rotor, the jet-flap rotor and the circulation-control rotor.
5. The disadvantage of all propeller aircraft is cruise-speed limitations.

18. CywmecrBureabnoe + “by”, ‘of”, “to” + cyumecrBureJbHOEe — JieBOe
onpejaeeHue

IlepeBenuTte peueBble 0TPE3KH, YYUTHIBAs 0COOEHHOCTH NepeBoaa JaAHHOIO
omnpee/IeHUsI:
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A. a) side-by-side devices
step-by-step arrangement
b) rate-of-climb amount
accuracy-of-control indication
c¢) surface-to-surface missile
Earth-to-orbit mission
day-to-day operations
B. 1. The major objection to VTOL aircraft for commercial operations is relatively
low payload-to-gross weight ratio.
2. The tilt-rotor configuration in which two side-by-side rotors at the wing tips
may give lift and propulsion has been studied extensively.
3. A signal-to-noise ratio must be small.

19. CymecrBurespbHoe + “and” + cymecrBuTeNbHOE (MM NpHJIaratrejibHoe +
“and” + npuiararejabHoOe) — JIeBOe ONpeaeeHue

IlepeBenuTe peyeBble OTPE3KHU, YYUTHIBASE 0COOEHHOCTH MepPeBOa TAHHOTO
onpejaesIeHus:

A. a) afuel and oil tanks
range and endurance problem
b) along and wide runway
an electric and magnetic influence
B. 1. Practically every advancement in the aerospace industry has depended on new
and better materials.
2. Aviation and transportation experts say that we need STOL (Short Takeoff and
Landing) aircraft services.
3. STOL will provide efficient and economical transportation of cargo and
passengers.

20. Caosa “above”, “upper”, “outer”, “inner” — jieBoe onpeaejieHue

IlepeBeauTte peueBble 0TPE3KH, YUUTHIBAs 0COOEHHOCTH NepeBOAa JAHHOIO
onpe/eJIeHus:

A. 1. the above cases (description, information)
2. the upper limit (cover, surface)
3. the outer space (walls, sides)
4. the inner positions (surfaces, changes)
B. 1. The upper atmosphere has some radiation zones.
2. The flight into outer space is a complex problem

JIEKCUYECKMUE ABJIEHUA

1. 3HakoMble €JI0Ba, BCTPEYAKIIHNECH B OCHOBHOM TEKCTe
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1. IlepeBeaute BblIeJeHHbIE CJI0Ba, HCXOAA W3 3HAYEHHMH CJIOB,
NpUBEIEHHBIX B CKOOKAX:

(1) possibility »n (possible a — Bo3MoOXxHbII); appear v (appearance n —
nosisiienue); advance n (advance v — nepenuratbcs Baepen); relation » (reliable a —
oTHocuTeNnbHBIN); demand v (demand n — TpeGoBanue); reliable a (reliability n —
HaJIe)KHOCTH); mean v (meaning n — 3HadeHue); refer v (reference n — oTHoIICHHE);
follow v (follower n — mocnenoBarens); improve v (improvement n — yJaydiieHue);
connect v (connection n — coelMHEHHE); require v (requirement n — TpeOOBaHMUE);
multiply v (multiplication n — ymHOXeHHE)

(2) extend v (extent n — mpoTsbkeHHOCTH); propel v ( propulsion n —
JBWKEHHUE); consume v (consumption n — notpebienue); operate v (operation n —
nehcTBUE); excessive a (excess n — HW30BITOK); improvement n (improve v —
yinyumiath); perform v (performance n — BoinonHenue); significance » (significant a
— BaxHbI); introduce v (introduction n — BBeneHue); prepare v (preparation n —
MOJATOTOBKA)

2. HepeBennTe BBIACJICHHBIC CJIOBA, HCXO0AH U3 3HAYEeHUH UX AHTOHUMOB:

(1) rapid (slow — mennennsiii); internal (external — BHemnwuit); late (early —
paHHui); increase (decrease — ymensbiath); loss (gain — npruoOpeTeHne, BEIUTPHIII);
certain (uncertain — HeorpeieieHHBIN); straight (bent, swept — U30THYTHI)

(2) dense (rare — pa3pexxeHnsiil); descend (ascend — mogauMaTthcs); top (low —
Huskuil); landing (takeoff — B31er); impossible (possible — Bo3moxHbIi); ordinary
(extraordinary — wHeoObrunbiid); full (partial — dactuunsbiif); outside (inside —
BHyTpeHHU); heavy (light — nerkuit)

3. IlepeBennte BbIJAeJE€HHbIE TJaroJbl, HCXOAA W3  3HAYEHHIl
CYIIECTBUTEIbHBIX, HMEIOIINX C HIMH OIHHAKOBOE HaNMCAHUe:

(1) power (power — MOIIIHOCTh); cover (Cover — MOKPBIIIKA); progress (progress
— pa3putue); speed (speed — ckopocTh); advance (advance — ycOBEpIlIEHCTBOBaHHUE,
paszsutue); level (level — ypoensn); sound (sound — 3Byk); demand (demand —

TpeOoBanue); research (research — wuccnenoBanue), increase (increase —
yBenuuenue); drop (drop — mazaeHue); rise (rise — mogbem); number (number —
YHUCJI0)

(2) cause (cause — mpuunHa); split (split — pacmerienne); change (change —
u3MeHenue); circle (circle — kpyr); offer (offer — npennoxxenue); escape (escape —
yTe4Ka, yX0.1)

2. HoBble ¢J10Ba M3 OCHOBHOI'O TEKCTAa

IlepeBeanTe BblIIeJICHHbIE CJIOBA, HCXOAS1 M3 3HAYCHUN CJIOB, IPHBEJICHHbIX
B CKOOKAaX:

(1) achievement n (achieve v — nocrurath); controllable a (control v —
yOpaBysiTh); covering n (cover v — mokpwiBath); eliminate v (elimination n —
UCKIIIOYeHue); stem 7 (stem v — Oparh Havayio, MPOUCX0oauTh); drop n (drop v —
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naznath); desirable a (desire v — xenartp); retraction n (retract v — BrsiruBath); sharp
a (sharp n — octpora)

(2) flow n (flow v — teun); contradictory a (contradiction » — mpoTUBOpeUHe);
approach n (approach v — npubnuxarscs); offer n (offer v — npennarars); descent n
(descent v — cnyckatbesi); deployment n (deploy v — pa3BopauuBath); storage n
(store v — xpaHuth); exception n (except v — wuckimouarp); fold n (fold v —
CKJIaJIbIBATh )

3. CnoBo “way” u ero coueTaHus

HepeBem/ITe IMPCAJIOKCHUSA, VY4UYUTBIBAd KOHTCKCTYAaJIbHOC 3HAYCHHUC CJIOBa

[13 99

way”:

. This is the way to do it.
. Which way are you looking for?
. The work was well done in a way.
. The way of experimenting was right.
. The satellites prepared the way for space travel.
. It is possible to focus an electron beam in the same way as light rays.
. Radio waves have been used in various ways for the observation of the planets and
stars.
8. There are many ways in which a missile to its target properly.
9. Some missiles have guidance devices which guide them all the way.

~N OBk W
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4. CnoBa “time”, “times” U UX COYETAHUS
[lepeBeauTe NpeaIoKEHUS. YUUThIBAasi KOHTEKCTyaJlbHOE 3HaUYE€HHUE CJIOB “‘time”,
(Y95 2
times””:

. The electron behaves at times like a particle, at times like a wave.
. Radium is thousand of times more active than the uranium.
. Positive 1ons are many times heavier than an electron.
. Hydrogen is 14 times lighter than air.
. The experimenters spent a lot of time over that work.
. All the time they worked.
. Four times three equals twelve.
. Space and time are fundamental conceptions.
. In recent times ideas about the upper layers of the atmosphere have changed.
10. Since the time of Galileo knowledge of the Universe has increased rapidly.
11. A helium atom 1s approximately four times as massive a hydrogen atom.

O 00 1NN bW —

5. CnoBo "over”

HepeBenHTe MPpCAJIOKCHUA, Y4YUTbIBAd KOHTCKCTYAJIbHOC 3HAYCHUC CJIOBA
13 99
over .
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1. The air moving over the wing must travel a greater distance than the air under the
lower surface.

2. Nuclear propulsion systems of high thrust-to-weight ratio give more prospects over
current chemical systems.

3. There is a distinct advantage of thermoelectricity over the solar battery.

4. Radiation may transfer heat energy over great distances.

5. Electromagnetic radiation occurs over a wide spectrum of wave length.

6. This method permits to achieve the result over a rather short period of time.

7. The existence of infrared radiation was realized over a century age.

JONMOJIHUTEJIBHBIE TEKCTbI
The Jet Propulsion System

The new jet propulsion system gave a fresh impetus to speed development. Jets
are simpler in construction and performance than any present-day piston driven
engine. The action in a jet-engine is the acceleration of gas leaving the nozzle; the
reaction is thrust. The fuel and compressed air are mixed and burning in combustion
chambers and the expanded heat is jetted through a nozzle to the rear.

Jet propulsion is the same as propulsion either by turbine and jet, or by rocket.
Both are forms of reaction propulsion. The difference between the rocket and the
turbojet is that the rocket carries its own oxygen, whereas the turbojet must breather
in the oxygen from the surrounding air,. Rocket fuel must therefore include an
oxidant.

The turbojet is a gas turbine which exerts thrust by means of a jet of gases
emerging from a nozzle. There is the centrifugal flow turbojet; a gas turbine having a
centrifugal compressor which takes in air and whirls it outside to be turned and sent
to the combustion chambers and then to the turbine. Second, there is the axial-flow
turbojet in which the axial compressor takes in air but, instead of whirling it outwards
so that it must be turned by the outer means to flow along to combustion chambers
and the turbine, it is already flowing in that direction. It is flowing parallel to the axis
of the engine. The air is taken in and accelerated and pushed along a line which is
parallel to the axis of the engine and therefore parallel to the line of flight of the
whole aircraft.

Air entering an axial-flow turbojet does not have to turn corners so much as air
entering a centrifugal-flow turbojet. The axial-flow unit must be more efficient than
the centrifugal-flow unit. The centrifugal-flow engine is simpler and more rugged.

There 1s another form of jet power unit, the ramjet. This drives by the same
means as both the jet and the rocket. It uses a form of direct-reaction propulsion. The
ramjet relies upon the forward motion of the aircraft.

Teker 2

Ramyjet
There exists another form of get power unit, the ramjet. This drives by the same
means as both the jet and the rocket. It uses a form of direct reaction propulsion. A
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weight of gas displayed in a reward direction and there is the equal and opposite
reaction which gives the aircraft movement in a forward direction; but the ramjet,
instead of relying upon a rotating compressor to compress the air before it is mixed
with the fuel in the combustion chambers \, relies upon the forward motion of the
aircraft.

The moving forward thrusts the intake aperture (otBepctue) of the ramjet into
the air and so the aperture is the filled with air and that air is compressed more or less
according to be pace (ckopoctb) at which it is being forward. The ramjet relies upon
compressed air in the order to develop power. If the aircraft is stationary there is no
compression of the air in the ramjet mouth (BxomHoe ycrpoiictBo) and therefore no
power from ramjet. It follows that there must be an initial movement given to the
aircraft. This can be in several different ways. The aircraft can be sent into the air and
given its 1nitial movement by means of catapult, or else (mnu xe) the aircraft can be
taken up to a height, attached (mpukperisaTs) underneath another aircraft and then
released. It can use the height to drive (mukupoBath) and thus to gain as a
consequence of the action of gravity.

Both methods have been used for starting flights with ramjets.

Texer 3
Some Fuel Problems

The new era of fast high-flying jets brought with it many problems. The high
fuel consumption is problem number one.

The jets suffer from high fuel consumption. A 10,00-pound thrust engine
consumes a lot of fuel. For example, the largest jets have fuel tanks in the wings
capable of storing in the excess of 21,000 gallons of fuel. Twenty-one thousand
gallons is the equivalent capacity of five or six of the refueling trucks one normally
around an airport.

There were experts who said that jet air-lines could never come into general use
because it was uneconomical.

But note the fuel consumption was exceptionally high only relative to duration
in the air, not to distance covered. High fuel consumption is a relative matter; it can
be low relative to kilometers covered; yet high relative to time in the air. They cover
distances in short period of time.

Still, fuel makes up a big part of the total gross weight of the airplane. while
power-to-weight ratio or specific weight has always been a critical factor in prime
moves for aircraft.

Besides, there exists a problem of the fuel choice. Power for aerial propulsion is
known to be produced by using the oxygen of atmospheric air as a chemical reactant
in the combustion with some fuel, e. g. a hydrocarbon such as gasoline or kerosene.
Regular jet engines can definitely be used for speeds up to two or three times of
sound. But at two thousand mph hydrocarbon fuel will begin to boil. Also at altitudes
of 10,000 feet or more, there is very “little’ air for the jet to “sallow”.

There is a great future in nuclear energy. However, there appear many problems
of utilizing atomic energy. It is well-known fact that the radiation from any atomic
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pile is dangerous, and the power plant must be properly shielded. The shielding for
the plane will weight about the same as the engine, fuel load and tanks of our present
big planes. Eventually the research performed in the field will give satisfactory
solutions.

There exists one more problem. This is the problem of fueling and refueling the
jet planes. Jet airplanes have been designed so that they are capable of being fueled at
the rate of one to two thousand gallons per minute from four hoses thought
underwing pressure-fueling points. At some airports there are installed large
underground hydrant-type fueling systems. With such an installation fuel is pumped
underground from a remotely located fuel-tank system to the airplane location and
from there directly into the airplane fuel tanks. The problem of refueling the plane is
solved by plane-to-plane or in-the-air refueling.

There is still a lot to be done in the field and rockets with improved fuels and
less complex engines. Scientists seem to be able to handle such problem.

UNIT 2
1. lIpuuactue 1 — npaBoe onpeaegeHue

Ha3oBuTe NpuU3HAKM YKA3aHHOW CHHTAKCHYeCKOM (PyHKIUU U NepeBeauTe
pedeBbie OTPE3KM:

1. The forces acting on the balloon are...

2. The contradictions causing the change were...

3. The pressure varying at the different altitudes depends...

4. The line covering the entire surfaces moves...

5. The approach ensuring the landing in the all-weather conditions is...

2. Ilpuuyactue 1 — nmpaBoe ompenejgeHue U npuyacrue 1 — cocrtaBHas 4acTh
00CTOATEIHCTBEHHOT0 CAMOCTOSITEILHOT0 IPUYACTHOTO 000pOTa

Ha3oBuTe NpU3HAKH YKA3aHHBIX CHHTAKCHYECKHX (PYHKIUI U IepeBeauTe
pedeBbie OTPE3KM:

1. The airplane rising into the air was...

The airplane rising into the air, the experimenters watched...
2. Varied motions of air occurring in some cases are. ..

Varied motions of air occurring in some cases, the designers had to consider...
3. The partial eliminations of drag providing higher efficiency was...

The partial eliminations of drag providing higher efficiency, the aircraft could...
4. The force requiring the wing deployment brought to...

The force requiring the wing deployment, the designer had to...

3. IIpuyacrTue 2 — nmpaBoe onpeaeJaeHne

27



Ha3oBuTe NpU3HAKHM YKA3aHHOM CUHTAKCHYECKOH (PYHKIUM M NepeBeauTe
pedeBbie OTPE3KM:

a) 1.The device offered by the laboratory was...
2. The accuracy required from the weapon depends...
. The airflow set up behind the wing was...
. The undercarriage retracted during the flight cannot...
. The wing tired was...
. The angle reduced is...
. The speed achieves equals...
. The force required amount to...
. The surface acted upon by the force must be...
. The performance of the aircraft dealt with in the paper shows...
. The approach relied upon offers...
. The contradictions referred to required...
. The parachute drop watched by many people was...
. The error followed by the device failure has to be eliminated...
. The free balloon influence by different airflows could not lift...
. The runway approached by a landing plane must have...
. The problem faced by the designer requires. ..

b)

d)

NP WNPFPR,BRRWNDDFREBRRWND—BW

4. IlpuuacTue 2 — mnpaBoe omnpeaejeHue W Ju4yHass ¢opma riarosa B
npoieaneM BpeMeH!

Ha3zoBuTe npu3HaKy NpUYACTUSA 2 U JIUYHON (POPMBI I71ar0Jia U nepeBeuTe
pedeBble OTPE3KH:

1. The rocket engine provided the system of control is...
The rocket engine provided the propulsive force for...
2. The reaction caused by heating was...
The reaction caused an explosion of...
3. The measurement of pressure required was desirable.
The measurement of pressure required accuracy.
4. The mode offered gave rise to...
The mode offered many advantages.

5. 'epyHnauii — npaBoe onpeaejieHue

Ha3oBuTe NpU3HAKHM YKA3aHHOM CHHTAKCHYECKOM (PYHKIUHU U MEpeBeauTe
pedeBble OTPE3KH:

a) 1. The aim of eliminating an excessive is...
2. The opportunity of achieving great flight efficiency means...
3. The manner of measuring the shock waves stems. ..

b) 1. The capacity for performing experiments demands...
2. The airflow for lifting the glider is achieved...
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3. The runway for receiving heavily loaded aircraft must...
6. CymecTBuTe/IbHOE (0JHO/HECKOJBKO) — IPABOE OIpe/ieIeHue

Ha3zoBuTte npu3Haky yKa3aHHON CMHTAKCH4eCKOH (PDYHKUMHU W NepeBeauTe
peuyeBblie OTPE3KH, YYUTHIBAasi 0COOCHHOCTH ee IepeBo/a:

a) 1. the line of a telephone, the line of hills, the line of trees, the line of develop-
ment, the line of study, a line of the page
2. the face of a building, the face of the Moon, the face of a cube, the face of a
watch, in the face of difficulties

b) 1. The shape of the wing the wing of a new shape
2. the mode of the development the development of a new mode
3. the opportunity of a bulk the bulk of the opportunity
4. the impetus of the advent the advent of the impetus

c) 1. a wide range of different kinds of concepts of the possibilities of the storage of
a fuel
2. the determination of the capacity of the tanks of the plane
3. the opportunity of the achievement of the speed of the lift of the aircraft

7. UnpuHUTHB — IpaBoe onpeaeeHue

Ha3oBuTe NpU3HAKHM YKA3aHHON CHHTAKCHYECKOM (PYHKIUHU U MEpeBeuTe
pedeBble OTPE3KH, YYUThIBasi 0COOCHHOCTH ee mepeBoja:

. The bank angle to be achieved equals...

. The contradiction to be eliminated gives rise to...
. The pressure to be considered drops...

. The information to be stored...

AW N -

8. CiioBa ‘that”, “those” u “one” — cji0Ba-3aMeCTUTE/IH CyHIeCTBUTEIbHOIO
Ha3zoBuTte npu3HaKku cj10B-3aMecTUTe e U NepeBenTe NpeaJ10KeHns:

. The weight of the neutron is like that of the proton.

. Our atmospheric ocean is a turbulent one.

. The shorter wavelength tend to be absorbed faster than the longer ones.

. The simplest materials are those which contain only the kind of a atom.

. A third method of changing solar energy directly to electricity is that of thermionic
conversion.

DN B W

9. OnpeaenurebHble NMPUAATOYHbIE NPEAJI0KEHHsSI C CO3aMH M COIO3HBIMU
ciaosamu “that that u “which”

Ha3zoBure mnpu3HAKH COK030B H COIO3HBIX cjaoB “that” um “which” n
nepeBeauTe NPEAJIOKeHHUS:
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a) 1. An electron is a fundamental particle that exists in every atom.
2. The laver of the ionosphere that returns long waves back to earth is more
effective and higher at night.
3. Physics is a science that deals with the phenomena of matter and energy.

b) 1. The advent of the missile which forms a highly destructing weapon is of great
military importance.
2. There are really three axes about which an airplane can operate.
3. There a re many ways in which a missile gets to its target properly.
4. Petroleum (HedTh) is a mixture from which petrol, kerosene and oil are
obtained.

10. beccoro3Hble MPUAATOYHBIE MPEIJI0KEHUS
Ha3oBuTe Npu3HAKH JAHHOTO TUIIA NMPEIJI0KEHU U epeBeuTe UX:

1. The computer compares the information it receives with other information it stores.
2. Most of the information got about other galaxies comes through ratio telescopes.
3. The designer considers the weight the aircraft has during takeoff and landing.

1. lIpuyacture 1 B cTpagaTe/IbHOM 3aJ10T€ — IPaBOe ONpeaeJIeHre

IlepeBenuTe peveBbie OTPe3KH, YYMTHIBAsi 0COOCHHOCTH MepPeBOJA AaHHOM
(¢popmbl puyacTu:
Hanpumep: The being considered
Y4uTBIBaEMOE COMPOTHUBIICHNE; COPOTUBIICHUE, KOTOPOE YUUTHIBACTCS

1. The metal surface being chosen has...

2. The design concept being considered was...

3. The performance of the rocket-powered spacecraft being achieved was...
4. The construction of new airports being described was...

5. Low-visibility conditions being associated with weather changes must be...

2. llpunarareasHble TUNA “available”, “close”, “common”, “necessary”,
present” u T.Il. - MpaBoe onpeeieHue.

IlepeBennTe pedeBbie OTPE3KH ¢ MpUJarareJbHbIMu available
(umerommiics), close (0.1u3KMii), common (MpPUCYIUii), necessary
(HeoOxoauMblii), present (MMerIUUCS) U T.Il., YYUTHIBAsA
OTCYTCTBHE/HATMYME MOSICHUTEJIbHBIX CJIOB MOCJIE€ HUX.

Hanpumep a) The opportunity available can provide...
Nwmeromascst (BO3HUKIAS) BO3MOXXHOCTh MOXKET J1aTh. ..
b) The opportunity available as a result of an experiment can provide
Bo3moskHOCTB, BO3HUKIIIAsI (KOTOpasi BO3HUKIIA) B PE3YJIbTATE MPOBEACHUS
JKCIIEPUMEHTA, MOXKET JaTh. ..
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a) 1. The shock, wave available is...
2. The mode common was...
3. The elimination necessary stems from...
4. The contradiction present was...
b) 1. The runway lengths available at present amount to...
2. Wheel brakes common to most vehicles are...
3. The slot necessary to reduce the speed is...
4. The opportunity present for the development of an aircraft gives rise to...
5. The drag close to the maximum eliminated. ..

3. Coueranus Tuna “in use”, “in operation”, “in existence”, “in question”,
“under development”, “under way” u T.I.- IpaBoe onpeaeJeHue.

HepeBezmTe P€Y€BbIC OTPE3KHU, YYUTHIBASA, UTO JAHHBIC COUYCTAHUA
NMEPEeBOAATCA NPUIACTUSIMHU WJIH ONIPEACTIUTECIbHBIMUA NPUIAATOYHBIMHA
NMpEII0KCHUSIMMA.

Hanpumep: The covering in use was...
Hcnonbp3yeMoe MOKphITHE OBLIO. . ..
[TokpeiTHE, KOTOPOE UCTIONH30BATIOCH, OBLIO. ..

a) 1. The undercarriage in use retracts. ..
2. The opportunity in question gives rise...
3. The wheel brake in existence offers...
4. The wing in operation can deploy...
5. The exception in question shows...
b) 1. The fuel under consideration is stored...
2. The aircraft under development can climb...
3. The airflow under investigation stems from...
4. The design of a new aircraft under way requires. ..

4. Ilpuyacrtue 2 Tuna “known”, “supposed”, “expected” u T.1. +uHPUHUTHB-
NpaBoe onpeneeHue.

IlepeBeauTe peyeBble OTPE3KH, YUUTHIBAsI 0COOEHHOCTH MEPEBOIA
JAAHHOTO OMpeaeIeHHs .

Hanpumep: The wing to support the plane in the air is a surface...
Kpsio0, koTOpO€, Kak U3BECTHO, OJACPKUBACT CAMOJIET B BO3yXE, SBIACTCS
IUIOCKOCTBIO. ...

1. The airflow known to be turbulent accompanies

2. The aircraft expected to cover long distances is...

3. The advent of new slots believed to influence the wing shape offers.
4. The process supposed to accompany the reaction brings into being
5. The opportunity assumed to be achieved depends...
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5. IlpuyoxkeHue - mpaBoe onpeaeJaeHue.

l'[epeBem/ITe P€YECBbIC OTPE3KU, YUYUTHIBasI 0CO0EHHOCTH nepesoaa 1aHHoOro
onmpeaesJacHusi.

Hanpumep.: The wing, the surface extending on both sides of the fuselage,
gives...
Kpbu10, a iIMEHHO TOBEPXHOCTD, BBICTYIAOIIAS IO 00€ CTOPOHBI
Gbro3ensbKa, co3Iaer. ..
1. The Earth’s nearest neighbour, the Moon, is...
2. The proton, the particle of a possible charge, is...
3. An aircraft, a flying vehicle, can provide...
4. M.V.Lomonosov, a great Russian scientist, was born...

6. CiioBa “likely”, “certain”, “sure” u T.I. + HHPUHUTUB — IPaBoe
olnpeeIeHue.

IlepeBeauTte peyeBbie OTPE3KU, YYUTHIBAs 0COOEHHOCTH NEepPeBOAA JAHHOTO
onpeeJeHusl.

Hanpumep: The mode likely to be set up gives...
Pexxnm, KOTOpBIN, BEpOSATHO, OYJIeT YCTaHOBJICH, JaeT. ..

1. The shape likely to diminish the drag gives rise to...

2. The contradiction certain to appear brings into being...

3. The runway ready to be used offers...

4. The new approach sure to provide some advantages contradicts...

7. UncaureJbHOE + Ha3BaHUE eAMHUIBI H3MePeHus + npuiararejbHoe
Tuna “long”, “wide” u T.1. — MpaBoe onpeaeJaeHue.

IlepeBeauTte peyeBbie OTPE3KU, YYUTHIBAsI 0COOEHHOCTH NEepPeBOAA JAHHOTO
omnpeeJIeHusl.

Hanpumep: The road five kilometers long.
Jlopora IJIMHOU B IIATh KMJIIOMETPOB.

1. A runway three miles long offers...

2. A slot ten inches wide proves...

3. The river ten feet deep gives the opportunity...

8. lIpniararenbHoe + ”enough” + UHPUHUTHB- IpaBoe oNpeaeIeHHE.

IlepeBeauTte peyeBbie OTPE3KU, YYUTHIBAsI 0COOEHHOCTH NEePeBOAA JAHHOTO
onpeeJeHusl.
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Hanpumep: The approach new enough to be considered...
Merton, 10CTaTOYHO HOBBIM, UYTOOBI €T0 PACCMOTPET. ..

1. The undercarriage heavy enough to withstand...

2. The impetus strong enough to give rise...

3. The angle large enough to change...

1. CaoBo “scale”.

IlepeBenuTe peueBble 0TPE3KU, BLIOMPAsi COOTBETCTBYIOIIEE 3HAYEHH €
cjioBa scale ( pazmep, Mmacmitad, BeJIMYNHA, CTENEHD):

1. a scale in centimeters; 2. to change on a large scale; 3. a full-scale model; 4.
the scale of preparation.

2. CiaoBo “due” u ero coueranus.

IlepeBeanTe peyeBbie OTPE3KH, HCXOAH U3 3HAYEHUN due(HyKHBIH,
npaBuJibHbI); due to (13-3a, Osaroaaps); to be due to( 00yc/10BJIMBATH);

1. a due course(realm, retraction); 2. due to the advent(the impetus, the drag); 3.

is due to the angle(the deployment, the drop).

3. CaoBocoueranus “a lot (of)”, “a great deal (of)”, “a good deal (of)”, “a
number (of)”, umeronue 3Ha4YeHUE “MHOT0”.

IlepeBeauTte peueBbie OTPE3KH € JAHHBIMU CJI0BOCOYETAHUSIMMU:

1. a lot of achievements (contradictions, opportunities)

2. a great (a good) deal of drag (thrust, lift)

3. a number of descents (exceptions, runways).

4. CaoBa ¢ npepuxcamm “dis-*, “in-*, “un-*

IlepeBeaure c10Ba, yYUTHIBAasi OTPUIIATEIbHOE 3HAYEHHE NTPePUKCOB:
a) disadvantage n; disbelieve v; discharge n; disarm v; disability n;

b) inaccurate a; incapable a; indirect a; independent a; inconstant a

c¢) uneasy a; untold n; unequal a; unfixed a.

5. CaoBa ¢ npedukcamm “pre-“, “post-*

IlepeBennTe c10Ba, y4UTHIBAs 3HAUEHHE TIPedUKCOB pre- (J10-, mpea-,
3apaHee); post- (mocJje, mo-):
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a) preheat v (heat-nHarpeBats); preconception n (conception-MHEHUE);
precondition n (condition- ycioBue); predetermine v (determine-onpenensiTh);
prehistoric a(historic-ucropuueckuit);

b)post-date v(date-nmatupoBats); post-graduate n(graduate-okoOHUHMBIITUH BY3);
post-war a (war-BoifHa).

6. CaoBa ¢ cyppurkcom “-ward(s)”

IlepeBeauTe cjI0Ba, yYUTHIBasA, 4TO cypPpukc “-ward(s)” umeert 3HaueHH e
HANPaBJIEHUS

downward(s), backward(s), out ward(s), northward(s),southward(s).

7. CioBa, nMeIMe OIMHAKOBbI KOPEHb B AHIJIHIICKOM M PyCCKOM
SI3bIKAX

IlepeBenure ciioBa:

(1) modern a; gaseous a; traditionally adv; aeronautics n; discuss v; popularly
adv; meteorology n; tornado n; hurricane n; industrial adv; astrophysics n; stimulus n;
criterion n; minimize v; catastrophic a; theory n; hypothesis n; propeller n; stability n;
basis n; nature n; gas n; dynamics n; turbulence n; photograph v; optical a; automatic
a; limit n;

(2) fundamental a; chord n; arch n; configuration n; specially adv; generate v;
critical a; composition n; chemical a; reaction n; metallurgical a; structural a; metal n;

serious a; region n; result n.

8. air-conditioning
*aerofoil
*boundary layer
turbofan

*vortice
body-wing interference

expansion wave
bluntness
pointed wedge
chord

*leading edge
*cruising
discontinuity
shock stall
boost-glider

KOHJUIIMOHUPOBAHUE BO3/1yXa

a’poAMHaAMUYECKas MOBEPXHOCTh

IIOIPaHUYHBIN CIIOU

CaMoJIET C TYpPOOBEHTHIISITOPHBIM
JBUTATEIIEM

BUXPb

a’pPOJIMHAMUYECKOE BO3JECHCTBUE
¢ro3ensika U Kpbuia

BOJIHA PACIIUPEHUS

3aTyIUIEHHOCTb

3a0CTPEHHBIN KJIMH

xopaa

NepeaHssl KpOMKa

KpEUCEPCKUN I10JIET

pe3KOoe U3MEHEHUE

BOJIHOBOM CPBIB(IMIOTOKA)

PaKeTOIIaH
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High-Speed Aerodynamics.

Aerodynamics, the science of air or any other gaseous fluid in motion, provides
a good example of a rapidly expanding modern science.

“Aerodynamics” is traditionally associated with the airplane. In fact,
aerodynamics is by no means restricted to the airplane. Aerodynamics can be usefully
applied to field than aecrodynamics. It discusses very varied motions of air occurring
in other fields which are not popularly associated with aerodynamics such as
meteorology (for such phenomena as winds, tornadoes and hurricanes (yparan)),
industrial aerodynamics (for the effects of on bridges, buildings and ships
superstructures(HagBoaHast yacTh Kopabiis)) and astrophysics (for the gaseous
motions amongst the stars).it is true, aerodynamics i1s most closely linked with
aeronautics which has provided its greatest stimulus.

The airplane is able to rise in the air and to keep in the air because of the forces
working on it, the motion itself maintaining them. They are: lift, the upward acting
force; weight or gravity, the downward acting force; thrust, the forward acting force;
and drag, the backward acting force. Drag and weight are forces inherent in anything
lifted from the Earth and moved in through the air.

In aeronautics aecrodynamic science in question appears in its most highly
developed form. The reasons for this are: (1) the need for a very efficient vehicle
which cannot afford any surplus(uz6srTounsiit) weight, (2) the need to pre-calculate
every aspect of required flight performance and ensure that the design will meet it,
(3) the paramount criterion of safety, to minimize the chance catastrophic error being
detected for the first time in actual flight.

Aerodynamics associated with the airplane deals not only with the disturbances
set up in the air by moving bodies and aerodynamic forces created on them, but with
the stability and performance of flight and pressures on the surface of the airplane.

In short, in an airplane, a vehicle under consideration, there are seven basic
features supposed to be determined largely by aerodynamics: provision of enough
lift; efficiency of lift in relation to drag; efficiency of propeller or jets; stability
control; air-conditioning; determination of local air pressures and heating over the
surface of stressing.

There have been three major advances in acrodynamics theory, all of which
emerged during the first half of the 20™ century. These are: aerofoil theory, which
extended Zhukovski’s hypothesis to complete airplane wings and propellers,
boundary layer theory, which is the basis of understanding the nature of air resistance
created near the boundary of a moving body, and gas dynamics, which describes the
behavior of the air when compressibility and temperature changes become important
as in supersonic speed.

Each part of present-day aerodynamic knowledge has a history of research.

It is flow visualization (31. HemocpeacTBeHHOE HaOMtoIeHne) that can explain
some of the aerodynamic phenomena necessary to know. In the early days of flight
there were no means of observing the flow itself over the plane: the possibilities of
been a peculiar hindrance to understanding its motion. Besides, there must be a lot of
instruments capable of measuring the speed oscillation, the temperature and other
phenomena. The methods of measuring, however, were crude (HecoBepIlICHHBIH,
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rpyObIil, mpubnu3uTenbHbIN, HeTOUHbIN). Knowledge was most derived by trial and
error at those days.

Fortunately, nowadays there are many ways showing the motion of the air. The
air can be photographed directly, using optical systems sensitive to density changes.
There appeared new kinds of aerodynamic tubes. Automatic calculating machines
common nowadays produce enormous quantities of data, previously beyond solution
within the average lifetime.

It is evident that in our days both flight velocity and altitude have increased far
above the limit considered possible before. Air speeds have risen fifty-fold thus
offering untold prospects for further exploration and great problems available.

At moderate speeds the changes of air density and temperature caused by motion
are almost negligible. But if we go to higher speeds, the value of M=5, the changes of
density and temperature caused by compression or expansion of the air become very
noticeable. The essential difference between an incompressible fluid and a
compressible fluid is that in the former the propagation of pressure is instantaneous,
whereas in the latter the propagation takes place with finite velocity.

The first airplanes known to have had propellers were not so complicated
aerodynamically as jets, turbojets, turbofans now in common use. When jets are tilted
to provide part-lift and part-thrust, the acrodynamics becomes even more challenging.
A modern airplane frequently changes speed and direction. In order to create the right
lift, drag and side forces airplane must be placed at the at the control angle to the
oncoming airflow.

The changes of air velocity lead to the aerodynamic pressures, forces and
moments. Therefore, the structure must be strung enough to with stand the air
pressure on the surface.

The ramjet considered to be the engine of tomorrow presents complex problems
from the aerodynamic viewpoint.

Although all the basic aerodynamic features of the subsonic aircraft are also
found in the supersonic airplane, e.g. lift, vortices, boundary layers, body-wing
interference and propulsion, the existence of shock and expansion waves introduce
fundamental difference. Their wave drag can add about 50% to all other drags put
together. The wave drag of a body or wing increases rapidly with its “bluntness”,
hence supersonic bodies are long and pointed wedges whose maximum thickness
may as little as 1/30ht of the chord. If the wing plane shape is swept back to lie
behind the shock waves, the flow over the wing leading edge is subsonic and drag
rise 1s lessened.

Besides, the shape ultimately chosen for the supersonic airplane must also be
controllable at low speeds. New configurations have been tried, including the very
long narrow delta, a wing shaped like a “Gothic” arch, and a variable-geometry wing
which can be swept back for supersonic flight and forward for takeoff and airplane,
have a very much lower aerodynamic lift-drag efficiency than subsonic airplane.

The heat generated in the supersonic boundary creates several critical problems
unknown in the subsonic airplane. At Mach 2.2 cruising at 60000 ft, the skin
temperature can be 170C rising to 400C at Mach 3.2. As the temperature of gas near
the aircraft increases due to high speed and the gas pressure diminishes due to high
altitude, we cannot consider the air as a single fluid of definite composition. We must
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take account of the chemical reactions of various species in the air. The problem in
question can be considered from two points of view: the aerodynamic solution, by
introducing new shapes, giving reduced heat transfer; special techniques, by removal
of heat, by cooling the skin with gas or liquid; and the metal-surgical solution, by
adopting radically different high-temperature structural metals.

Another serious worry about supersonic flight in the destructiveness of shock
waves as they sweep out (cpeiBathest) of a part below and behind the airplane. Shock
wave will occur in the supersonic flow region. As the flow may become supersonic in
certain portions of the wing a large pressure change may occur. This large change in
pressure may be considered as a surface of discontinuity known to be as shock wave.
As a result, a separation of flow may occur. This phenomena is known as shock stall
which will cause a decrease of lift and an excessive increase of drag.

Hypersonic speeds give rise to new airplane shape’s investigation. There are two
types of these shapes: the first has very thin, highly sweptback wings with semi-
circular body beneath. The idea behind this is that the body shock wave creates a
region of increased pressure which passes across the underside of the wing, thus
increasing its lift, while the down turned wing tips further deflect any side flow
downwards. The lift-drag ratio may exceed 6.

The other shape is wingless. Such vehicles are boost-gliders, that is, they are
docket-boosted to a maximum speed which is reached when all propellant is burnt,
and therefore glide with engines off (BbIKTIOUCHHBIN IBUTATEIIb).

The space flight brought into being some new aerodynamic problems. The large
increase of free electrons above 250000 ft and the reduced air mass density give rise
to high electrical conductivity; indeed electrical currents have been detected, some
consisting of millions of amperes. The high electron concentration also affects the air
drag of moving objects above about 250 miles.

A great many features of this region still remain to be discovered. There
appeared new fields of aerodynamics, magneto hydrodynamics (M.H.D.) is one of
them.

Magneto hydrodynamics is the study of the motion of an electrically conducting
fluid in the presence of a magnetic field. Examples of this type of flow have been
found in the rarefied upper atmosphere and the Earth’s magnetic field.

The practical interest in M.H.D. for acronautics and spacecraft arises from the
ionization of airflow past bodies moving at and above satellite speeds, and the
prospect of producing M.H.D. controlling forces, cooling systems and airflow
measuring devices.

M.H.D. effects are not only confined to the upper atmosphere near the Earth but
are important in the depth of space on the gigantic scale of stars and galaxies.

In aeronautics and space flight M.H.D. forces become comparable with
aerodynamic forces when the magnetic and kinetic energy terms are of the same
order of magnitude. In an M.H.D. airflow there can be shock waves, vortices and a
magnetic Reynolds number.

The application of M.H.D. to aeronautics is still only in its infancy, but
experiments have already shown some interesting effects.
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1. Ilpuyactue 1 B 1eliCTBUTEILHOM 3aJ10Te U mpu4yactue 1 B
CTPAJAaTeJILHOM 3aJ10Te - IPaBbIe ONpe/IeJIeHNs].

IlepeBennTe peyeBblie OTPE3KH, YYUTHIBAA 0COOCHHOCTH NEPEeBOAA JaHHBIX
¢popMm npuyacrus 1:

A. (1) 1. The radar detecting the enemy was...

The radar being detected by the enemy was...

2. The wire linking the ends presents...
The wire being linked presents...

(2) 1. The angle diminishing the lift equals...

The angle being diminished equals...

2. The space confining the action was...
The space being confined was..

B. (1) 1. The inertia force acting on a fluid element is equal to the rate of change of
the momentum in unit time.

2. Wing is the force being afforded by the air movements.

3. Winds are the dominant force disturbing many engineering constructions.

4. The Venus atmosphere being much heavier and thicker (than on mars) also
could be arranged.

(2) 1. A tornado is a violent natural vortex reacting down from clouds to land or

sea.

2. The wave being transmitted upwards is reflected back to the Earth again.

3. The information being received by geodetic satellites provides incomparable
data.

4. Wind flowing past a structure can cause oscillation of many kinds.

2. IIpuyacTue 2-npasoe onpeaeaeHue.

HepeBemee NPEeaAJOKECHUSI, YYUTHBIBast HaJ]H‘lI/Ie/OTcyTCTBI/Ie
MOSICHUTECJIbHBIX CJIOB ITOCJIC MPUYACTUSA 2:

1. The accuracy required from the weapon also depends on the warhead (6oeBas
4acTh) carried.

2. The distance traveled id a linear function of the time.

3. The propulsion system provides the forward force needed to overcome drag
and inertia.

4. 2600 miles an hour will probably be the maximum speed reached safely
below an altitude of 50 000 feet.

5. Kepler’s description of the moon was the very first based on new knowledge
revealed by the telescope.

6. Specific fuel consumption is a measure of the power development to fuel
consumed.

7. The most important fuels found in the Earth’s crust (kopa) are coal, oil and
nuclear fuel.
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8. Titanium dioxide is material principally used for the dielectric has a low
temperature coefficient.

3. llpuuyacrus 2 Tuna “influenced”, “approached”, “followed”, “faced”,
“watched” u T.m.-ipaBoe onpeaeieHue.

IlepeBeaurte peyeBbie OTPE3KHU, YYUTHIBAsE 0COOEHHOCTH NEePeBOAa JAHHOTO
onpe/eJIeHus:

1. The achievements in the field of aeronautics influenced u the space
exploration show that...

2. The runway approached from the South must be...

3. The explosion followed by the disturbance of air can be compared...

4. The boundary layer faced by the designers emerges...

5. The oscillations of an electric current watched with the help of new technique
were. ..

4. Ilpuyacrus 2 Tuna “known”, “supposed”, “believed”, “expected” u T.11.+
UH(HUHUTHB —PpaBoe oNpeaeIeHue.

IlepeBennTe npenioxKeHusi, yY4YuThHIBasi 0COOEHHOCTH MePeBO1a TAHHOTO
onpeneJeHUs:

1. The Earth is the only planet known to contain liquid water.

2. Engines vary in the power expected to be developed.

3. The materials supposed to be used for the structure of an airplane must have a
high ratio of strength to weight.

4. The vehicle believed to be powered by rocket propulsion will go to other
planets.

5. llpuuyacTua Tuna “available”, “inherent”, “present”, “similar” u 1.11.-
9 9 9
InmpaBo€ onmpeacjIcHue.

IlepeBennTe peyeBblie OTPE3KH, YYUTHIBASA OTCYTCTBHE/HATMYME
NOSICHUTEJIbHBIX CJIOB IIOCJI€ IPUJIAraTe1bHbIX:

A. (1) 1. The restriction present influences. ..
The restriction present on the voltage influences...
2. The disturbance inherent emerges. ..
The disturbance inherent to the airflow emerges...
3. The detection possible can afford...
The detection possible with this instrument can afford...
(2) 1. The interference peculiar is confined...
The interference peculiar to the sound is confined...
2. The technique available is adopted...
The technique available for a test is adopted...

39



3. The booster necessary is used...
The booster necessary to accelerate the vehicle is used...

B. (1) 1. This figure displays one of the weight to the proton.

2. Neutrons are particles equal in weight to the proton.

3. The reactor suitable for aircraft must have a low weight.

4. Each substance present in the liquid air can boil off as a gas.

(2) 1. There are two possible assembly techniques available.

2. The symbols represent the elements present.

3. There is no evidence necessary for precise judgment(cyxaeHue).

4. On Mars we specified craters similar to the Moon’s.

6. Coueranus Tuna “in use”, “in question”, “in operation”, “in service” ,

“in existence”, “ under consideration”, “under development” u T.m.-npaBoe
onpenejeHue.

HepeBemee pe€YI€BbIC OTPE3KU, YIYUTHIBas1 0COO0EHHOCTH nmepesoaa 1aHHOIro
OIIPECaACTCHUA:

a) 1.The interference under consideration diminishes...
2. The technique under way confines...
3. The cooling system under development transfers...
b) 1. The skin in operation compares...
2. The scale in operation compares...
3. The thickness in question affords...
(1) 1. Thermionic emission is the basis of operation of most vacuum tubes in
operation.
2. The standard frequencies in use for communication worries the scientists.
3. The problems in question are related to planetary interiors.
(2) 1. The phenomenon under consideration worries the scientists.
2. The book deals with the navigation systems currently under development.
3. Experiments now in progress concern the heat transfer.

7. IllpunararesabHoe + “enough”+uH(UHUTHB - IPaBoe oNMpeaesIeHue.

IlepeBeauTe npeaJio:keHusi, yY4YMThIBasi 0COOEHHOCTH MePeBo1a JaHHOTO
onpeaeJieHUs:

1. In 19™ century there appeared a glider large enough to carry a man.

2. The engine light enough and powerful enough to fly was needed.

3. The airplane strong enough to withstand a violent mixture of shock waves and
turbulence was built.

4. Mars’ atmosphere dense enough to support the clouds is really very thin.

8. UncaurespHOE + Ha3BaHUE eJMHULBI H3MEPEHUS + MPUJIaraTejbHoe
Tuna “long”, “high” u 1.11. - npaBoe onpexneJieHne.
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IlepeBeauTe NMpeaIo:KeHUsI, YYUTHIBAsi 0COOEHHOCTH MePeBoIa JaHHOTO
onpeaesIeHust:

1. 100 000 000 atoms make a row (psi1) about one inch long.
2. A day is twenty-four hours long.
3. The pressure of the atmosphere supports a column of water 34 feet high.

9. Un(puHUTHB- IPaBoe ONpeae/IeHHe.

IlepeBeauTe npeaio:keHusi, yYYMThIBasi 0COOEHHOCTH MePeBOo/1a TaHHOTO
onpeaeJieHUs:

1. Kepler was the first to discover the exact laws governing the movements of
the planets.

2. In space there is an airless vacuum, no heat to be generated by the aircraft’s
speed.

3. Reynolds was not first to observe and analyze the phenomenon of turbulent
flow.

4. In solid-propellant rockets the propellant to be burned is contained within the
combustion chamber.

10. OnpenesieHue K CJI0BAM-3aMeCTHUTEJISAM.
Ha3oBuTe npu3HaKku cJIOB-3aMecTHTeIel U NepeBeuTe Mpeai0KeHus

1. The exploration of space by radio wave is more efficient than that which other
means provide.

2. The waves that we use during the daytime are shorter than those which we use
at night.

3. The speed of the surface-to-air guided missiles is more than twice that of
sound.

4. A polar molecule is one in which one end or part is possible (ornegative( in
relation to another.

5. Drag power is that needed to push the airplane through the air.

11. Ilpniio:keHue — mpaBoe onpeaeieHune.

IlepeBeauTe Npeai0KeHUs, yYYUTHIBAsi 0COOEHHOCTH NEPeBO/Ia JAHHOTO
onpeaeIeHHsI:

1. “Space Shuttle”, a means for navigating space by a reusable space vehicle, is
under development.

2. Above the atmosphere there is another source of heat — solar radiation.

3. Friction and compression, both of which increase with speed, also generate an
enormous amount of aerodynamic heat.
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4. Geology, or earth science, is the study of the structure and shape of the
Earth’s crust.

5. In 1913 Lord Rutherhold, a new Zealand physicist, discovered the proton.

6. Pluto, the most distant planet, is relatively unknown.

7. Frederick Soddy found that any chemical element could have a number of
varieties, isotopes.

1. IlepeBennTe BbIgeJ€HHbIE CJI0BA, HCXOAS U3 3HAYEHUI CJIOB,
NMPUBEIEHHBIX B CKOOKAX:

(1) motion n (motive a-aBxyuuiics); safety n (safe a- 6e3onacHeliit); expand v
(expansion n —pacmmpenue); behavior n (behave v- Bectu ce6s); apply v
(application n —mpumenenue); trial n (try v- meITathes); require v (requirement n —
TpeOOBaHMUE).

JlonoJTHUTEIbHbIE TEKCThI
Heat barrier.

As air is compressed at high speeds, a temperature rise takes place. The energy
of the moving body transformed into a temperature is known as the heat barrier.

The temperature rise in question is directly proportional to the square of the
supersonic velocity. Therefore as the speed of sound is doubled the ram temperature
is increased four times.

The standard temperature at sea level is considered to be 59 Fahrenheit. This
temperature decreases with altitude up to 46 500 feet, after which is about 88 F at 760
miles per hour, 29 hotter than the standard sea-level temperature.

The ram temperature is about 260 F at 1300 miles per hour and about 1000 F at
2600 miles per hour.

There appears a most serious complication connected with the strength of
structural materials used for the vehicle, that is, the problem of ablation (maBnenue)
allowing the surface to burn away and evaporate. Turing from the actual structure of
the vehicle to the state of the air through which it moves, an immediate consequence
of the high temperatures generated within it is a drastic change in its thermodynamic
properties from those at ordinary temperatures.

Mach number.
Since the speed of sound plays a big role in determining shock waves and air-
flow characteristics at high speeds, the ratio of flight speed to the speed of sound in

significant. This ratio is called Mach number in honor of Austrian scientist, Ernst
Mach, who first pointed out its importance in 1887.
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If a vehicle travels at a speed twice the speed of sound, it has a flight speed of
Mach 2.0. If a vehicle has a speed half that of sound, it has a flight speed of Mach
0.5.

The Mach number M in question is an important parameter for high speed flow.
It characterizes the compressibility effect of high speed flow.

If we go to higher speed the changes of density caused by compression or
expansion of the air become very noticeable.

In the supersonic flow region shock wave will occur. That is, a large pressure
change may occur. The large pressure change in question may be considered as a
surface of discontinuity known as shock wave.

The shock wave may interact with the boundary layer over the body. As a result
a separation of flow may occur. The phenomenon under consideration is known as
shock wave, which will cause a decrease of lift and an excessive increase of drag.

Unit 111

1. Enounce the following words and memorize them:

1. airplane — camonet

2. source — UICTOYHUK

3. unit — cucrema, 070K

4. body — kopmyc

5. wing — KpbLIO

6. crew — dKHIax

7. plant — ycraHoBka

8. flight — moner

9. fuselage — drozensx

10. surface —ockocTh

11. passenger — maccaxup

12. cargo-rpy3

13. structure — KOHCTPYKLIMS

14. tail unit — XBOCTOBOE OmIepeHUE

15. ground — 3emis

16. shock — ynap

17. control — ynpanenue

18. the power plant — nBuraTens

19. a landing gear — maccu

20. the lifting surface — Hecy1as MI0CKOCTb
21. smooth — poBHBIii

22. structural unit — KOHCTPYKTUBHBIN y3€1
23. consist of — cocToATh U3

24. namely — a UMEHHO

25. provide — cHabkaTh, 00€CTICYNBATH
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26. propel — nBuraTh

27. thus — Takum oOpa3zom

28. house — BMemarn

29. equipment — o00opy10BaHUE
30.support — nogaepxKruBaTh

31. therefore — moaTomy

32. air — BO31yX

33. stability — ycTOWYHUBOCTH

34. reduce — ymeHbI1aTh

35. hence — cnegoBarenbHO, OTCIOIA

2. Read and translate the text.

Principal structural units of the airplane.

The airplane consist of five principal structural units, namely, the power plant,
the fuselage, the wings, the tail unit and landing gear.

The power plant is a source of power. It provides power for flight and propels
the airplane. Thus, we may say, the function of the power plant is to provide power
for flight and propels the airplane.

The fuselage is the central body of the airplane. It houses all the passengers,
crew, cargo and equipment. It supports the tail unit and wings. The function of the
fuselage, therefore, is to house all the passengers, crew, cargo and equipment, and
support the tail unit and wings.

The wings are the supporting and lifting surface of the airplane. The function of
the wings is to support the airplane in the air.

The tail unit provides stability and control of the airplane. Hence its function is
to provide stability and control of the airplane.

The landing gear is a structure which supports the airplane on the ground. Its
function is to support the airplane on the ground and to reduce shock of landing.

3. Change the sentences to the plural:

Model. This power plant is of modern design. These power plants are of modern
design.

1. That airplane takes a passenger. 2. That structural unit is a wing. 3. The
fuselage has a passenger compartment. 4. That landing gear retracts into the fuselage.
5. The tail unit provides stability and control of the airplane. 6. That is the support. 7.
This aircraft engine is of modern design.

4. Write questions to the answers:
1. What.....? Those are structural units of the airplane.

2. What.....? That is a power plant.
3. What.....? Those are landing gear wheels.
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5. Enounce the following words and memorize them:
1. airfoil — aspoarHamMuyeckasi HOBEPXHOCTh

2. move — IBUraTh

3. when — korga

4. part —yactb

5. pass — NpOXOAUTH

6. above — HaBepxy

7. create — co31aBaTh, TBOPUTH

8. suction — BcachIBaHHUE, pa3peiKeHUE

9. pressure — qaBleHUE

10. direction — HarpaBieHuE

11. backward — Ha3zan, B 00paTHOM HanpaBJICHUH
12. upward — BBepx

13. downward — BHU3

14. force — cuna

15. lift — mogbpeMHas cuia, MOAHUMATH

16. drag — 1000BO€E CONPOTUBICHUE

17. right angles — npsimbIe yTIIBI

18. perpendicular — nepreHIUKyIIpHBIN

19. relative wind — HaGeraromuii moTok(Bo3yXxa)
20. useful — mone3umpI

21. useless — Gecniosne3HbIi

22. resist — OKa3bIBaTh CONMPOTHUBIICHHE

23. through — uepes

6. Read and translate the text.
The airfoils.

Look at the pictures. These pictures show airfoils. These airfoils are moving in
the air. When the airfoil is moving in the air, part of the sir passes above and part
passes below the airfoil (Fig. 1). The passing air creates suctions and pressures
(Fig.2). The pressing air is acting in all directions backwards, upwards and
downwards. It is individual forces, which are acting on the airfoil. The forces which
is acting upwards is the lift. And the force which is acting backward is the drag. So,
we may say, that the lift is acting upward, and the drag is acting backward. The lift
and the drag are acting at right angles to each other (Fig 3.) so the lift is acting in the
direction perpendicular to the relative wind, and the drag is acting parallel to the
relative wing. The lift is a useful farce. The drag is a useless force. The lift is
supporting the airplane in the air, and the drag is resisting the motion through the air.

7. Answer these questions:

1. What do the pictures show? 2. Do the pictures show airplane? Do the pictures
show airfoils? 4. Are the airfoils moving in the air? 5. What is moving in the air? 6.
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Where are the airfoils moving? 7. What is passing above the airfoils? 8. Where is a
part of the air passing? 9. Does the passing air create pressures and suctions? 10. Is
the air passing through the airfoil? 11. Is the passing air acting all directories? Etc.

8. Use the present continuous tense:

1. The air (pass) below the airfoil. 2. The airplane (fly) in the air. 3. The drag

(act) parallel to the relative wind. 4. The lift (act) perpendicular to the relative wind.

5. The lift (support) the airplane in the air.

9. Memorize the following words:
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airplane — camoner

airport — a’3pornopT

turboprop — TypOOBUHTOBOM MacCaXUPCKUI CaMOJIET, JIAlHEP
to be ready for — OBITh TOTOBBIM K

take-off — B37eT, B31I€TATH

another — apyroi

runway — B3JIeTHO-1iocaiouHas nosoca (BBII)

to prepare — TOTOBUTh

also — Takxe

. to park — cTaBUTbH Ha CTOSTHKY

. gate position — MECTO CTOSTHKM Ha IeppoHe (a3poBOK3alia)
. Tamp — CTOSIHOYHas IJIOLIa/1Ka

. airfield — aspoapom, B3neTHoe nosie

. to make out — pacro3HaBaTh, pa3nyaTh

. havigation light — HaBUTaIIMOHHBII OTOHB
. recent — HEZJaBHU U

. arrival — BHOBb NMPpUOBIBIINIA

. vehicle — TpanciopTHOE CpECTBO

. to surround — okpy>Xatb

. various — pa3HooOpa3HbIi

. servicing — o0ciyKuBaHUE

. truck — rpy30Boi aBTOMOOHJIb

. fueling — 3anpaBka roprounm

. to deliver — nocraBnsaTh

. 01l — macmo

. hydraulic fluid — ruapaBnuyeckas kuJIKOCTb
. to wait for — )xnaTp

. near — OKoJI0, pSAOM

. barrier — Gapwep, nuaréoaym

. bench — ckameiika

. to stroll — mporynuBaTbCs

. flowered — kimymba

. control surfaces MIOCKOCTH yIpaBJICHUS
. wheel — koneco
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35. propeller — Bo3aymIHbIN BUHT
36. cockpit — kabuna B camorneTe

10. Read and translate the following text:

This is an airport. There are many airplane there. One can see some airplane
parked at gate positions on the ramp. One big turboprop airliner is ready for take-off.
Farther out on the airfield and runways one can make out the navigation light of
other planes — recent arrivals, with engines running.

There are some vehicles surrounding airplanes on the ground. These are various
servicing trucks. They used for aircraft fueling, oil and hydraulic fluid delivering and
so on. There are also many people in the airport. They are waiting for their airlines.
Some are standing near the barrier, some are sitting on the benches and some are
strolling near them. There are many flowerbeds in front of the airport buildings.

11. Substitute the given words for the subject and the properform of the
verb “to be”.

Model. an airplane-> There is an airplane on the runway.
Airplane wings; control surfaces; a landing gear; a tail unit; a fuselage; landing
gear wheels; propellers; airfoils; power plants; turboprop airlines.

12. Change these statements to questions:

1. There are many passengers on board. 2. There is engine in the fuselage. 3.
There are airlines in the airport. 4. There is an airplane on the runway. 5. There are
two wheels in the landing gear. 6. There is a tail on the fuselage. 7. There are controls
in the cockpit.

13. Translate the text.
Forces which act on the airplane in flight.

When the airplane is in flight some force act on it. These forces are due to the
moving air. When the air moves it encounter an airfoil. Part of the air passes above
and part below the airfoil. This passing air creates pressures and suctions. The air
pressure acts in all direction, that is, upward, downward and backward. Therefore, the
reaction of the air on the airfoil is not entirely a useful force.

For the purpose of analysis we usually replace these individual forces by one
single forces which we can call the resultant force. The magnitude of this resultant
force is equal to the sum of the magnitudes of all the individual forces and its
direction is the average of the directions of the little individual force.

It is very convent to replace the single resultant force by two component forces
which act at right angles to each other. The first of these component is the lift. The
lift is that component of the resultant force which acts in a direction perpendicular to
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the direction of the relative wind. The other force is the drag It acts parallel to the
relative wind.

The resultant force and its components have the same relation to one another as
the hypotenuse and the two sides of right triangle. So, the square of the magnitude of
the resultant force is always equal to the sum of the squares of the magnitudes of the
two components. Thus, if the lift on a certain model airfoil is 6 Ib., and the drag is 1
Ib., the resultant force is 6.08 1b.

If an airplane is flying on a level course, the lift force acts vertically and supports
the airplane, and the drag acts horizontally backward and resist the motion of the
airplane through the air, the lift is the useful force and the drag is a useless force. As
the air offers resistance to the body, which is moving through it, we not obtain a lift
force without a corresponding drag force.

The object of the designer of the airfoil is to obtain the maximum lift and the
minimum drag. The best airfoil is that which gives the highest ratio of the lift to the
drag.

The actual forces are the innumerable pressures and suctions, which are
distributed over the whole area of the wing. These individual forces depend on the
angle of attack of the airfoil. The lift increases when the angle of attack of the
increases from a small angle up to the angle (the stall). After that the lift decreases.

14. Answer the following questions in full sentence patterns:

1. Do any forces act on the airplane in flight? 2. Due to what are these forces
produced? 3. what does the passing air create? 4. Doe the air pressure act in all
directions? 5. What is the magnitude of the resultant force equal to? 6. What acts
perpendicular to the relative wind? 7. What acts parallel to the relative wind? 8. Do
we obtain the lift without the drag?

15. Fill in the blanks with the missing words using text:

1. When the airplane is in ... some forces act on it. These forces are due to the
... air. 2. Part of the air passes ... and part... the airfoil. This passing air creates
...and suctions. 3. We usually replace these individual... by one single force which
we call the ... force. The magnitude of this resultant... is... to the sum of the ... of all
the ... forces. 4. The ... is that component of the ...force which ...in a direction
perpendicular to the direction of the ...wind. 5. The drag ... ... to the relative wind.
6. The liftis a ... force, and the drag is a ... force.

16. Translate the following into English using the present continuous or
present indefinite tense.

1. PaznuuHble cuibl JEHCTBYIOT HA CaMOJIET B noseTe. 2. /laBienne Bo3ayxa
NENCTBYET BO BCEX HampasieHUsX. 3. [logbemMHas cuma qedCcTBYET NEPIEHANKYISIPHO
OTHOCHTEJILHO MOTOKa Bo3/1yXa. 4. Mbl He MoJyyaeM NOJbEMHOM CHIIbI 0€3
COOTBETCTBYIOILIEH CHIIBI JIOOOBOTO cornpoTuBieHus. 5. [logbeMHas cuna- 3To
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none3Has cuina. 6. [lonbemHas cuia KpbUla 3aBUCUT OT yIJia aTaKu. 7. HOJAbEMHAs
CUJIa YBEIIMYMBAETCS, KOT/IA YBEIUYUBACTCS YTOJ aTaKU.

17.
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39.
40.

Memorize the following words:

the design of the wing — KoHCTpYKIIHSI KpbLi1a

the span of the wing — pa3max kpbuia

the angle of the attack — yromn ataku

the tips of the wing — KoHIIEBbIE YacTH KpbLIa

the members of the wing — a;eMeHTHI Kpbiia

the longitudinal axis of the airplane — npogonsHas ock camosiera
on each side of the fuselage — Ha kaxx10li cTOpoHE, 110 00€ CTOPOHBI
on one side — Ha OJIHO CTOPOHE

on the other side — Ha Apyro¥i cTOpOHE

. In the rear — no3anu

. loads acting on the wing — Harpy3ku, 1eCTBYIOIIUE HA KPBLIO
. the ribs and the stringers — HepBIOpbI (pedpa) U CTPUHTEPHI

. between the metal sheets — mexay MeTamIMueCKUMHU JIMCTAMU
. the direction of the wing — HanpaBieHHEe BeTpa

. leading edge — nepeaHss kpomka

. trailing edge — 3agHsa KpoMKa

. chord — xopna

. sweepback — CTpenoBUIHOCTD

. Spar — JIOH>)KEpPOH

. skin — oOmnBKa

. streamlined — oOTekaemplii

. transfer — nepenaBartp

. reinforce — ycunuBaTh

. to extend — mpocTUpATHCS, BBITYCKATh (I1ACCH)

. equally — paBHO, B paBHOM CTenIeHU

. term — TepMHUH, 3HAYCHHUEC

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

refer — nepenHumii

front — nepeaauUit

aspect ratio — OTHOCUTEIBHOE YapeHHe

mean — 03Ha4yaTh, CPETHUHN

dihedral on - yron nomepeunoro V(KpblineB)
sweptback angle of the wing — cTpenoBugHOCTS Kpblia
to depend on — 3aBucetb OT

size — pa3mep

weight — Bec

use of the airplane — Ha3HaueHnue camornera
span-wise (chord-wise) — o pasmaxy (xopjie) Kpbuia

the wing of stressed-skin construction — KOHCTpyKIIHS KpbUla ¢ paboTaroIei
OOIIMBKOMN

box-type — KopoO4aToro TUIa
sandwich skin — o0O1MBKa C 3aM0JIHUTEIEM
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41. serve as — CIIy’)KUTb B Ka4€CTBE

42. fuel tank — 6en3006aK

43. consist of — cocTosTh U3

44. honeycomb core — COTOBBIN HANIOJIHUTEIb

45. tip of the wing — HOCOK KpbLia

46. multi-spar wing — MHOTOJIOHKEPOHHOE KPBLIO.

18. Read and translate the text:
Wing structure

This 1s the wing tip. This is the length from one tip to another. The name of this
length 1d the span.

There are the leading edges. This is the trailing edge. The distance from the
leading edge to the trailing edge is the chord. This is the chord line and that is the
direction of the longitudinal axis of the airplane. This is a perpendicular to the
longitudinal axis. The angle between perpendicular and the wing is the sweepback
angle. These are spars, ribs and skin.

Spare form the structural foundation of the wing. The ribs give the wing a
special streamlined shape. The ribs transfer sir loads from the skin to the spars. The
stringers reinforce the skin (covering). This is also carries a part of wing stresses.

The wing is principal structural of the airplane.

19. Substitute subject or object pronouns for the underlines words:

Model: Do you study English? Do you study it?

1. The wing is principal unit of the airplane? 2. The wing supports the airplane in
flight. 3. The span is the length of the wing. 4. These terms refer to the wings. 5. Do
the spars form the structural foundation of the wing? 6. The ribs give the wing a
special streamlined shape. 7. The ribs transfer air loads from the skin to the spars. 8.
The stringers go between the spars. 9. The stringers reinforce the skin. 10 The skin
transfers the loads to the ribs.

20. Learn by heart:

The design of the wing depends on the size, weight, and the use of the airplane.
The wings of modern airplane are of all-metal construction. The principal members
of the wing structure are spars, stringers, ribs, and skin(covering).

The spars are span-wise members of the wing structure. They form the structural
foundation of the wing.

21. Read and translate the text:

The wing is the principal structural unit of the airplane. It extends equally on

each side of the fuselage. Its function is to create a lift and support the airplane in
flight.
Let’s consider some of terms, which refer to the wing.
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The span. It is the length of the wing from the tip on the side to the tip on the
other side.

The leading edge. It is the front edge of the wing.

The chord. It is the distance from the leading edge to the trailing edge.

The aspect ratio. It is the ratio of the span to the mean chord.

The angel of attack. It is the angel between the chord and the direction of then
wind.

The dihedral angle. It is the angle between the wing and a perpendicular to the
longitudinal axis of the airplane.

The design of the wing depends on the size, weight and use of the airplane. The
wings of modern airplanes are of all-metal construction. The principal members of
the wing structure are: spars, stringers, ribs, and skin (covering).

The spars are span-wise members of the wing structure. They form the structural
foundation of the wing. The skin and the ribs transfer all the air loads, which act on
the wing in flight, to the spars.

The ribs are chord-wise member of the wing structure. They give the wing a
special streamlines share and transfer air loads from the skin to the spars.

The stringers are span-members. They go parallel and between the spars. They
reinforce the skin.

Modern airplanes use some new types of wings, namely, box-type, and sandwich
type.

Our airplanes, such as TU-104, AN-10, IL-18 use box-type wings. The wing of
the IL-18 served as fuel tank. Other airplanes have fuel tanks in wing boxes.

Multi-spar wings have no stringers have fuel tanks in wing boxes.

A sandwich construction consists of two thin metal sheets with a honeycomb
core between them.

22. Put in the missing words:

1. The of the wing depends on the size, weight of the .... 2. The wings of ...
airplanes are of all-metal .... 3. The principal ...of the wing structure are: spars,
stringers, ..., and skin (covering).4. The spars are ...members of the ... structure. 5.
The skin and the ribs ...all the air loads, which act on the wing ... on the wing in ...,
to the .... 6. The stringers go ...and between the .... 7. Modern ...use some new ...of
wings, namely, box-type, multi-spar type, and ... type. 8. The wing of the [L-18 ...as
fuel tank. 9. Multi-spar wings have no ..., and often no ribs.

23. Find English equivalents in the text for the lowing phrases and learn
them:

Hocoxk kpbina, nepeaHsis KpoMKa, KpbUIo ¢ paboTaroiieid 0OIIMBKOM,
MHOTOJIOH>KEPOHHOE KpbLI0, 0€H300aK, CTPEIOBUAHOCTD KPbLIA.

24. Translate into English using the world and phrases from the text “The
wing”
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1. Kppuio camosiera mpocTupaeTcsi 1o 00e CTOPOHBI (Pro3emsiKa.

2. OHu paccMaTpHBAIOT ceituac GyHKIUIO KpbLia.

3. OyHKIMSI KpbLIa — MOAJIEPIKUBATH CAMOJIET B TIOJIETE.

4. Kpbuio co3maet NOAbEMHYIO CHITY.

5. O0mMBKa 1 HEPBIOPHI MEPEAAIOT BCIO HATPY3KY HA JIOHKEPOHBI.
6. HepBiopsl IpuaaoT KPbUTy CHEHUANTBHYIO 00TeKaeMyto Gopmy.

7. Paboraromast 0OIIMBKa HECET YaCTh HArpy3KH, ICUCTBYIOIIECH HA KPBLIO.

25. Repeat after your teacher the following words and phrases and
memorize them:

single — e TMHBINA, € TUHCTBEHHBIN
manufacture- U3roTOBJICHHE
assembly — cOopka
section — ceueHue, pa3pes, OTACIIEHUE, OTCEK
center section — cpeAHUN (IIEHTPaAIBHBIIN) OTCEK
port plane — jeBast IOCKOCTh
main — rJIaBHbINA
starboard plane — npaBas MJI0CKOCTh
flap — 3akpbLIOK
. subdivide — nmoapa3znensaTh
. further — nanwie, nanee
. proper — COOCTBEHHBIHN, TPaBUIIbHBIN
. aileron — anepon
. attach — mpukpenIsaTh
. outer — BHEIIHUM
. outboard panel — Hapy>kHas IUIOCKOCTb
. similar — TToT00HBIH, TTOXO0KHM
. Inboard — BHyTpEeHHHUIA, pacroI0KEHHBI B KOPHEBOM YacTH (KpbLia)
. hinge — kpenuTh Ha WaApHUPAX
. trailing edge — 3anHss KpoMKa
. slot — mpope3sb, 11enb
. passage — nepexo/i, mpoxo/i
. maintain — yJiep>KuBaTh
. permit — TO3BOJISITh
. in addition — kpome
. arrangement — pacroaoKeHue, yCTpOHCTBO
. width — mmpuna
. integral — 1ieIbHBIHI
. separate — OTAEIbHbIN
. fit — mpuroHsTH
. snugly — TecHO
. respective — COOTBETCTBEHHBII
. damage — nonomMka, MOBpeKICHUE
. track — HanpaBstroIas
. plain flap — mmockuii 3aKphLIOK
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26. Read and translate the text:
The wing

The airplane wing does not consist of one single piece from one wing tip to the
other, as the manufacture and assembly of such a wing is difficult. In addition, it is a
difficult and costly business to replace a damaged part of such a wing. Usually the
wing consists of thee main sections. They are: the centre section (or center panel)
which extends across the fuselage and projects outward at each side, and the outer
main planes (or other panel). The centre panel may be an integral part of the fuselage
or it may be a separate unit. When it is a separate unit it fits so snugly to the fuselage
as if they are on one unit. The outer panel are subdivided further into their respective
components, such as main planes proper, ailerons, flaps and wing tips. The wing tips
are small units bolted to the outer end of the outboard panel. This construction
provides an easy method of correcting damage.

The aileron construction is similar to the wing construction. The wing flap are
large airfoil hinged to the trailing edge of the wing. There are four types of flaps:
plain flaps, split trailing edge flaps, slotted flaps and Fowler flaps.

The plain flap when in neutral position appears almost to be a part of the wing
itself, but its hinge permits it to move downward as desired.

In the split trailing edge type the lower half of the trailing edge of the wing can
deflect upward to increase the drag without increasing the lift. With the slotted flaps
the entire rear part of the airfoil can deflect downward.

The Fowler flap is an arrangement by which the lower part of the trailing edge of
the wing rolls back on a track. This movement increases the effective width of the
wing.

The wing may have slots. Slots passages through the airfoil near the leading
edge. The slots help proper flow of air above the wings, and this permits the airplane
to fly at a higher angle of attack.

27. Repeat after your teacher and memorize:

. surface — TOBEPXHOCTh

. fixed — mOCTOSIHHBIN, HENOABHKHBIN

. directional control — ynmpaBneHnue 1mo Kypcy
. fin — kuIB

. cantilever — KOHCOJIbHBIH

. attach — mpukpemarTh

. rudder — pyip moBOpoTa

. elevator- pyJb BBICOTBI

0O JN DN KW~

28. Pick out the verb in each sentence and say whither it is in the Active or
passive Voice:
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1. The tail unit consists of two surfaces. 2. The horizontal surface is known as
stabilizer. 3. The rudder is attached to the vertical stabilizer. 4. The fin provides
directional stability. 5. Both stabilizer are similar to wings in construction. 6. The
rudder is operated from the cockpit.

29. Use only the present tense (active or passive):

1. Directional stability (provide) by the fin. 2. The horizontal stabilizer (serve) as
a support for the elevators. 3. Metal skin (attach) to spars and ribs. 4. The rudder
(provide) directional control. 5. The rudder to the vertical stabilizer.

30. Change the verbs from the active to the passive form:

1. A vertical stabilizer provides directional stability of the airplane in flight. 2.
We attach the rudder to the fin. 3. The fuselage does not support the airplane. 4. The
wings do not propel the airplane.

31. Join the following pairs of sentences using the past participle. Do not
orally. (Student A reads the sentences. Student B joins the two sentences.
Student C translates into Russian).

Model: Student A: The article is translated. It is interesting.
Student B: The translated article is interesting.
Student C: IlepeBenenHas craTbst MHTEpECHa.

1. This vertical surface is fixed. It is the fin. 2. The flap is deflected. It increases
the lift. 3. The engine is repaired. It operates well. 4. The spar is damaged. It is
removed. 5. The landing gear is retracted. It does not create the drag.

32. Read and translate the text:
The tail unit.

The tail unit consists of two surfaces. One is vertical and the other is horizontal.
They are usually of symmetrical airfoil section. Each is divided into two parts, the
front part is fixed. The rear part is in the form of a flap which is operated providing
directorial control. The vertical surface is called the “fin”. The horizontal surface is
known as the “stabilizer”.

Both stabilizer are very similar to wing in construction.

They are usually of all metal construction of the cantilever type. They have two
main members: spars and ribs to which metal skin is attached. The vertical stabilizer
or fin provides longitudinal stability of the airplane in flight. It serves as a support for
the elevators.

33. Answer the following questions:
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1. What surfaces does the tail unit consist of? 2. What is the function of the tail
unit? 3. Which part of the tail unit is operated? 4. What control does the tail unit
provide? 5. Which surfaces called is called the fin? 6. What stability does the vertical
provide? 7. What is the rudder attached to? 8. What stability does horizontal stabilizer
provide?

34. Change the verbs from the active to the passive form:

1. The elevator provides horizontal control. 2. We attach the rudder to the
vertical stabilizer. 3. The students studies the tail unit at the last lesson. 4. The pilot
operates the flaps form the cockpit. 5. The wing creates the lift. 6. The landing gear
supports the airplane on the ground. 7. The landing gear does not create the lift.

35. Translate the following sentences into Russian:

1. Deflected down the flap increases the lift of the wing. 2. The engineer
watched the landing gear being repaired. 3. We saw the fuel tank filled 4. The
airplane controlled by the experienced crew made safety landing. 5. The control used
are reliable.

36. Find English equivalents for the following phrases in the text and learn
them:

HEeJIbHOMETAIIINYECKasi KOHCTPYKIIMSL, CTaOUIN3aTop, 00eCreunBaTh
IIPOJOJIBHYIO YCTOMYHUBOCTD, CIIY’KUTh B KAUECTBE OIOPHI, IIyTE€Basi yCTONYUBOCTb,
IPUKPEIUIATh, BEpTUKAIbHAS MJIOCKOCTh B MOJIETE.

The fuselage.

This 1s the fuselage. It is the central body of the airplane. The function of the
fuselage is to carry the crew, controls, equipment, passengers and cargo.

This 1s the cockpit, these are the passenger cabins, and these are the baggage
compartments. The fuselage also supports the tail unit and carries the landing gear.
The fuselage with stands different loads in flight. It has a streamlined share to reduce
the drag.

The fuselage of modern airplane is of all metal construction. A very common
type is monocoque type of construction.

Monocoque is a structure made in the form of a shell and the skin of this shell is
sufficient to provide the necessary strength and stiffness. The skin of a sandwich
construction is especially suitable for such types of a fuselage. But most of all metal
airplanes have some longitudinal members: longerons and stringers riveted to the skin
to reinforce the latter. The longitudinal members are help apart by bulkheads and
formers, which dive the fuselage its shape.

Such a construction is sometimes called the semimonocoque type of
construction.

The monocoque type has the following advantages: it dives more clear space for
the cabin and provides the possibility for perfect streamlining.
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All structural members of the fuselage are made of aluminum alloys, titanium
alloys, and alloys steel.
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	Milestones of flight
	        Man started with the non-power driven machines. A hot air balloon was the first 


