PAGE  
44

Тема 1


          ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

Упражнение 1. Прочитайте и переведите интернациональные слова:

 Aviation, airplane, project, passenger, diameter, cabin, technological, per cent, 

efficiency, extreme, temperature, liner, model.

Упражнение 2. Прочитайте следующие слова:


Supersonic, hypersonic, Paris, Tokyo, plane, hours, reliable, combined, engine, generate, generation, in general, require, fuel, liquid, hydrogen, surface, vaporize, in-ject, combustion, chamber.

TEXT 
Прочитайте текст по абзацам и озаглавьте их. Назовите основные проблемы, рассмотренные в каждом абзаце. Скажите, какие абзацы можно объединить под одним заглавием. Переведите текст.

                                                A New Era for Aircraft

Aviation experts expect that today’s aircraft will begin to be replaced with some new form of supersonic transport in a few years time. A 21st century hypersonic aircraft may open a new age of aircraft design.

The designers of this country displayed the project of such a supersonic passenger liner among the prospective models at one of the latest Aerospace Salon held on the old Le Bourget airfield1 in Paris. An elongated fuselage with a sharp nose and without a horizontal stabilizer makes it look more like a rocket. The speed matches the looks. This plane will fly at a speed five to six times above the speed of sound, e.g., it will cover the distance between Tokyo and Moscow in less than two hours. The diameter of the fuselage will be 4 meters and the overall length 100 meters, with the cabin accomodating 300 passengers. The future superplanes of such a class will have no windows, but the passengers can enjoy watching the panorama of the Earth on the TV monitor the front of the cabin. They will fly so fast that ordinary aircraft windows would make the structure too weak to withstand the stresses at such a speed. At high velocities the air resistance in the lower atmosphere is so great that the skin is heated to very high temperature. The only way out is to fly higher. Therefore, airliners’ routes will mainly lie in the stratosphere.

In general, to build a reliable hypersonic plane one has to overcome a whole set of tehnological and scientific difficulties. Apart from creating highly economical combined engines and heat-insulating materials, designers have to make such an amount of thermodynamic computations that can’t be performed without using supercomputers. One of the ways to make planes as economical as possible is lightening the aircraft by substituting new composite materials for conventional metal alloys. Accounting for less than 5 per cent of the overall aircraft weight now, the percentage of composite material parts will exceed 25 per cent in new generation models. An extensive use of new materials combined with better aerodynamics and engines will allow increasing fuel efficiency by one-third.

Because of the extreme temperatures generated by the atmosphere friction, a hypersonic craft will also require complicated cooling measures. One possibility is using cryogenic fuels, such as liquid hydrogen, as both coolants and propellants. The fuel flowing through the aircraft’s skin would cool the surfaces as it vaporizes before being injected into combustion chamber.

In addition, specialists in many countries are currently working on new propeller engines considered much more economical and less noisy than jets. The only disadvantage is that propeller planes fly slower than jet planes. However, it has recently been announced that specialists succeeded in solving this problem. As a result a ventilator engine with a propeller of ten fibre-glass blades has been built, each being five meters long. It will be mounted in the experimental passenger plane.

Комментарий к тексту:

1. Le Bourget airfield – аэропорт Ле Бурже

2. the looks – внешний вид

3. can enjoy – с удовольствием (здесь)

4. heat-insulating materials – теплоизолирующие материалы

5. accounting for - составляя

6. by one-third – на одну треть

7. coolants – охлаждающая жидкость

8. succeeded in – удалось

Задания

I.Найдите русские эквиваленты:
1. to be replaced




1. недостаток
     2. an aircraft design 




2. реактивный самолет
3. more like a rocket




3. размещать
4. to accommodate 




4. сопротивление воздуха
     5. the air resistance 




5. быть замененным
     6. the combustion chamber 



6. камера сгорания
     7. the disadvantage 




7. более похож на ракету
     8. to be mounted 




8. конструкция самолета
     9. a jet plane 





9. быть установленным
II. Вставьте пропущенные слова.

1. A 21st century hypersonic aircraft may open a new age of … .

2. An elongated fuselage with a sharp nose and without a … makes it look more like a rocket.

3. In general, to build a reliable hypersonic plane one has to overcome a whole set of … and … difficulties.
4. As a result a … with a propeller of ten fibre-glass blades has been built.

5.  It will … in the experimental passenger plane.

III. Укажите, какие утверждения соответствуют содержанию текста . Исправьте неправильные утверждения.

1.Today’s aircraft will be replaced with a new form of supersonic transport in a few years’ time.
  2. The new hypersonic aircraft that looks like a rocket will cover the distance between Tokyo and Moscow in less than two hours.
  3. The future superliner of this class will have large windows than will allow passengers to watch the panorama of the Earth.  
4. Airliner’s routes will mainly lie in the stratosphere because the air resistance in the lower atmosphere is too great. 
 5. Designers can easily make all the necessary thermodynamic calculations to build a reliable hypersonic plane. 
 6. It is possible to lighten the aircraft by substituting conventional metal alloys for new composite materials.
 7. Cryogenic fuels are used as both coolants and propellants. 

 8. The great advantage of propeller planes is that they fly faster than jet planes.

IV. Просмотрите текст  и ответьте на вопросы.

1. What is this text about?

2. What aircraft was displayed in Paris?

3. What are the characteristics of the new liner?

4. What are the difficulties in building a hypersonic plane?

V. Переведите предложения, обращая внимание на инфинитив, определите его функцию ( см. приложение ).

1. To be able to fly was one of the greatest desires of man.

2. To fly an aircraft requires deep knowledge.

3. A force is required to propel the aeroplane through the air.

4. We can use atomic energy in order to operate an engine.

5. To learn the principle of lift was very important for the development of aviation.
6. To send a rocket into space it is necessary compute its path, speed and fuel con-

sumption.

     7.  He was the first to translate this article.

     8.  Our aim is to translate technical articles without a dictionary.

VI. Найдите в тексте предложения, в которых встречается инфинитив, опреде-лите его функцию и переведите ( см. приложение ).

ТЕМА 2
ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

Упражнение 1. Прочтите слова и словосочетания, обращая внимание на ударение.

unaccelerated                           thrust                                   longitudinal

unaccelerated flight                 artificially                            imaginary

upward                                     nature                                  imaginary straight line

weight
                             inequality
                      maintaining

         

downward                                accelerating                         climb

Упражнение 2. Прочтите и переведите следующие словосочетания.
four forces-lift                                              useful reaction

downward  acting force                                to be rounded

backward acting force                                  to be called

any inequality                                               relative wind
TEXT 
The aeroplane, in straight-and-level, unaccelerated flight is acted on by four forces-lift, the upward acting force; weight or gravity, the downward acting force; thrust, the forward acting force; and the drag, the backward acting force.

Drag and weight are forces in anything lifted from the earth and moved through the air. Thrust and lift are artificially created forces used to overcome the forces of nature and enable and aeroplane to fly. Any inequality between lift and weight will result in 1) the aeroplane entering a climb or descent. Any inequality between thrust and drag while maintaining straight –and –level flight will result in accelerating and deceleration until the forces become balanced.

An airfoil is a device that gets a useful reaction from air moving over its surface. Wings, horizontal tail surfaces, vertical tail surfaces and propellers are all examples of airfoils. The forward part of airfoil is rounded and is called the leading edge. The aft part is narrow and tapered 2) and is called the trailing edge. A reference line often used in discussing airfoil is the chord, an imaginary straight line joining the extremities 3) of the leading and trailing edges.

The angle of incidence is the angle formed by the longitudinal axis of the aero-

plane and chord of the wing.

The relative wind is the direction of the air flow with respect to the wing.

The angle of attack is the angle between the wing chord line and the direction of the relative wing.

Комментарий к тексту:
1. straight-and-level flight   - прямолинейный горизонтальный полет

2. to result in                        - приводить к чему-либо
3. tapered                             - сужающаяся

4. extremity                          - конец, край

Задания

I. Подберите соответствующие пары из левой и правой колонок, в результате чего Вы получите словарь для перевода текста.

 upward                      -  направленный вниз

 downward                 -  направленный вперед

 forward                     -  направленный назад 

 backward                  -  направленный вверх

 force                         -  лобовое сопротивление

 acting                       -  называться

 drag                          -  сила

 inequality                 -  аэродинамический профиль 

 airfoil                       -  действующий

 leading edge            -   задняя кромка

 to be rounded           -  набор высоты    

 to be called               -  продольный

 trailing edge             -  передняя кромка

 angle of incidence    -  ось

 longitudinal             -  быть закругленным

 axis                          -  несоответствие, неравномерность, неровность

 relative wind            -  угол установки   

 climb                        -  набегающий поток

II. Прочтите и переведите текст.

III. Озаглавьте текст на английском языке. 

IV. Найдите в тексте предложения, содержащие инфинитив. Переведите на русский язык. Определите его функцию.


V.  Найдите герундий в функции обстоятельства, переведите предложения
       ( см. приложение ).

1. Flying from Los Angeles to Tokyo on board a new supersonic craft will take two hours.  2. On examining the car before starting on a long journey a driver can be sure that he will get to his destination without accidents.  3. By summing up the information about the speed and distance of various objects on the road, the computer detects all possible dangers.  4. A superliner of a new kind will be capable of flying at five times above the speed of the sound.  5. The only way of overcoming the great air resistance at high velocities is flying higher.  6. At low speeds the engine can use turbines for compressing the air before mixing it with fuel in the combustion chamber.  7. In the future, in switching over to the new Earth satellite a driver can be sure of coming safely to his destination.  8. Cryogenic fuels will vaporize before being injected into combustion chamber.  9. In flowing over the aircraft’s surface the fuel cools its skin.  10. On reaching its cruising speed the supersonic liner will fly at 100,000 feet above the Earth.  11. By using supercomputers it is possible to avoid making mistakes in extremely complicated thermodynamic computations.  12. A new carburetor offers easier starting in cold weather.  13. By using the automatic guidance system a driver will be able to make long journeys without concentrating on the road conditions.  14. It is impossible to solve economic problems without using the achievements of the scientific and technological progress.
VI. Найдите в тексте предложения, содержащие герундий и переведите их.

VII. Назовите по-английски следующие термины:


Передняя кромка, задняя кромка, хорда, подъемная сила, тяга, лобовое сопротивление, сила тяжести, аэродинамический профиль, угол атаки, набе-гающий поток.

VIII. Составьте реферат и подготовьте аннотацию текста (см. приложение).

TEМА 3

ФОНЕТИЧЕСКИЕ  УПРАЖНЕНИЯ

Упражнение 1. Прочитайте слова и словосочетания.


wing                                     approximately


section                                  thickness


centre                                   enough  

          considerable                         compressive strength.


strength                                wing-body junction

Упражнение 2. Прочитайте и переведите следующие слова:


hydraulical              -           hydraulically

pneumatical            -           pneumatically

mechanical             -           mechanically

electromechanical   -          electromechanically  
Упражнение 3. Назовите английские эквиваленты:

Состоять из, ширина, основной, топливный бак, крыло, требуемый, каждый, 
тяжелый, толщина, конструкция, обеспечивать. 

TEXT

Boeing 707 Wing

In detail the wing consists of a centre section the width of the fuselage, and the port and starboard main planes are swept back 35°  and bolted to the centre section.  A considerable volume of the wing is an integral fuel tank.

The bending strength of the wing is provided by several separate  pieces of skin approximately 28 in. the wide and extruded stringers. 

The wing is so designed that complete fracture of any skin panel can be sustained, and the residual strength of the wing will be maintained at levels greater than required by the fail-safe criteria. At each skin splice a structural member heavy enough to stop a crack is provided.

The maximum skin thickness is 1/2 in. and the design criteria is strength not stiffness. The maximum stress in the compression panels is 66,000 p.s.i. and occurs at 0.3 semi-span.

The materials to three different specifications are used for different parts of the wing. 

In the 1 g case the normal tension stress on the lower surface is 14,000 p.s.i. 

The stringers are riveted to the skins by rivets, the countersunk heads are formed last in the outer surfaces of the skin.

At the wing-body junction, the attachments are on the neutral axis of the spars, to minimize «pinching» of the frames when the wing flexes.


Комментарий к тексту:

1. in so far that                                                -     поскольку

2. p.s.i – pounds per square inch                     -    фунтов на квадратный дюйм

3. g – gravity                                                   -     ускорение силы тяжести, пе-

                                                                               регрузка

4. in. – inch                                                     -     дюйм

Задания
I. Прочитайте и переведите текст, обращая внимание на перевод пассивных конструкций.

II. Дополните предложения и переведите:
1. A considerable volume of the … is an integral fuel tank.

2. At each skin splice a structural member… to stop a crack is provided.

3. The wing … so … that complete fracture of any skin panel can be sustained.

4. The bending strength of the wing … by several separate  pieces of skin.

5. The materials to three different specifications … for different parts of the wing. 

III. Переведите:

To be bolted, to be called, to be provided, to be designed, can be sustained, will be maintained, to be designed, to be used, to be formed, to be riveted.
IV. Переведите предложения, обращая внимание на пассивный залог ( см. приложение ).

1. The Bureau is given all opportunities to finish a design of a new plane.

2. The cockpit was inspected by the crew.

3. The passenger is offered the opportunity to keep the baggage in the saloon.
4. Each service area of the plane was completely serviced by the ground crew.
5. The inspection of the engine was insisted upon.

6. The force produced by the engine is called thrust.

V. Переведите предложения, обращая внимание на  пассивные конструкции

     типа:

 After the engine has been overhauled, a thorough of its performance is

           necessary.  После завершения полной переработки двигателя необходимо 

          провести тщательную проверку его параметров.

1. After the air has been heated, an increase in the velocity of the gases is  necessary.

2. After the internal energy of the air has been increased by combustion of fuel in the  

combustion chamber, an increase in the gases is  necessary to force the turbine to rotate.
VI. Найдите в тексте предложения, содержащие пассивные конструкции и переведите их.

VII. Составьте реферат и подготовьте аннотацию текста (см. приложение).

TEМА  4

ФОНЕТИЧЕСКИЕ  УПРАЖНЕНИЯ

Упражнение 1. Прочитайте слова и словосочетания.
aeroplane control system                                function

flight attitude                                                  climb

yaw                                                                 modification

control                                                            mechanism

ailerons                                                           be hinged

rudder                                                             direction 

Упражнение 2. Прочитайте и переведите однокоренные слова.
to
equip (v),  equipped. (p.p.),  equipment (n),

to
classify (v), classified (p.p.), classification (n).
Упражнение 3. Прочитайте и переведите следующие словосочетания:

to have to deflect

the pitch control

the aeroplane control system includes  

the pilot’s control stick

to be subdivi​ded into                                                           

to be to control
to be connected

to increase lift
a greater distance
for a given control movement 

TEXT
Aeroplane control has to deflect the aeroplane controls to change the aeroplane flight attitude: the pitch  control, roll (or bank) control, and yaw (or turn) control of the aeroplane. The aeroplane control system includes the pilot's control stick to control the elevator and ailerons, the foot pedals to control the rudder, the control knobs, handgrips, and handles to control various units and. systems of the aeroplane. The aeroplane control systems are subdivi​ded into - the push - pull rod control, the cable cont​rol, and the hybrid control.


The flight control surfaces are ailerons, elevators and a rudder. Their function is to control the aircraft in flight, i.e. (that is) to cause it to climb, dive and turn. The ailerons are at the rear edge of the wing, being located near the tip, and helps to bank the airplane. Ailerons are so connected that one is lowered whole the other is raised. The lowered aileron increases lift causing the wing to rise, while the raised aileron reduces lift, causing the lift to drop. These modifications to the airfoil impose additional drag. The lowered aileron presents a relatively greater amount of drag the raised aileron, resulting in a tendency to skid. To overcome this, a differential control mechanism causes the up-aileron to move a greater distance than the down-aileron for a given control movement. 

The tail surfaces include a horizontal stabilizer with an elevator and a vertical stabilizer (fin) with a rudder. The rudder are hinged to immovable tail surfaces – the fin and the stabilizer. The rudder changes the direction of flight and the elevator changes the altitude of flight. 

Задания

I. Подберите соответствующие пары из левой и правой колонок, в результате чего Вы получите словарь для перевода текста.

1. airfoil                                 -     руль направления          

2. drag                                    -    отклоняющийся элерон

3. elevator                              -     руль направления    

4. flight control system          -    загустевать, сгущать, загущать

5.  lift                                      -    лобовое сопротивление

6.  rudder                                -     руль высоты      

7.  stiffen                                -     система управления самолетом  

8.  up-going aileron                -    профиль крыла

9.  dive                                   -     поворачивать

10. turn                                  -     пикировать

II.  Прочитайте и переведите текст.

III. Озаглавьте текст на английском языке.

IV. Разделите текст на части по смыслу и передайте их содержание на русском языке в объеме 1-го (2-х) предложений.

V. Найдите в тексте 5 слов, которые могут употребляться как существительное и как глагол. Переведите их. 

VI. Найдите в тексте ответы на следующие вопросы:

1. What are the flight control surfaces?

2. How are the aeroplane control systems subdivi​ded? 

3. Where are the ailerons located?

4. What does the aeroplane control system include?

5. What is the function of the rudder?

6. Does the elevator  change the altitude of flight?

VII. Скажите по-английски.
Система управления самолетом, руль высоты, руль поворота, включать, изменять, элероны, подъемная сила, лобовое сопротивление.
VIII. Переведите следующие предложения, обращая внимание на независимый причастный оборот ( см. приложение ):

1. New technological processes having been developed, new types of equipment have been installed in the laboratory. 

2.  Air transport developing rapidly, many new airports are being built.

3. The experiments having been completed, the engineer started new investiga-tions.

4. The inventor was demonstrating his new device, his assistants helping him.

5. The new equipment having been installed , the airport capacity has increased.

6. Widebody aircraft having appeared, it became necessary to construct larger hangars.


IX. Переведите следующие предложения, обращая внимание на сложное подле-

      жащее ( см. приложение ):

1. He is said to know all about it.
2. Yuri Gagarin is known to be the first man in the world to travel into space on the 12th of April, 1961.

3. The president of Russia was reported to speak to the nation on television tonight.

4. The American astronaut Neil Armstrong is known to be the first man to walk on

the moon in 1969.

5. This device was known to have been designed in that laboratory.

6. This type of aircraft is supposed to have many advantages.

7. These devices are considered to be very effective.

X. Сделайте аннотирование и реферирование текста.

TEМА  5

ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ
Упражнение 1. Прочитайте и переведите следующие слова:
flight                               personnel

maintain                          crew

maintenance                    engineer

technician                        primary
mechanic                         require
Упражнение 2. Прочитайте и переведите следующие словосочетания:

ground personnel, ground crew;
modern jet liner;
aircraft maintenance, aircraft engineer, aircraft technicians, aircraft mechanics;

major repairs of aircraft;
aviation specialists;
fuel, oil and air systems, engine controls
TEXT

Aircraft maintenance


Airplane are prepared for flight by ground personnel. These are the people who maintain aircraft. Every flight of a modern jet liner must be very thoroughly prepared by its ground crew. The ground crew of an aircraft are maintenance engineers, technicians, mechanics and other aviation specialists who test, maintain and repair aircraft’ s major parts and systems. The primary duty of an aircraft maintenance engi-neer, his technicians and mechanics is to keep their airplane always trimmed and ready for flight. The maintenance engineer must know the whole of his aircraft very thoroughly. He tells his technicians and mechanics what and how to do in each case of trouble. Different aircraft parts and systems require different aviation specialists for their maintenance. For instance, powerplant technicians and mechanics maintain engi-nes, fuel, oil and air systems and engine controls. The ground crew usually work at the aircraft parking place and do only minor repairs. Engine overhauls and major repairs of aircraft are done by specialists in the overhaul hangar.
Пояснения к тексту
1.maintenance engineer         -              инженер по эксплуатации ЛА, 

                                                               инженер наземной  службы

2. fuel, oil and air systems     -           система топливоподачи, маслосистема и 
                                                           система воздухоснабжения силовой установки

3. engine controls                  -            органы управления двигателем, позволяющие
                                                            регулировать обороты, подачу топлива, разви-

                                                            ваемую тягу и другие параметры

4. engine overhauls major repairs   -   капитальный ремонт двигателя
5. major repairs of aircraft              -    капитальный ремонт ЛА
Задания

I. Дополните предложения:

1. Airplane are prepared for flight by … .

2. Major repairs and overhauls are done by… .

3. The main duty of the ground crew is to … .

4. The major parts and systems of an aircraft maintained by … .

5. Aircraft mechanic is a specialist  who … .
II. Продолжите предложения, исходя из содержащейся в тексте информации.

1. В состав наземного экипажа ЛА входят … (4 категории специалистов наземной службы, укажите какие именно).

2. Обязанностями наземного экипажа являются … (3 обязанности, укажите какие).

3. Инженер по эксплуатации ЛА должен … (укажите его 2 основные обязанности).

4. В обязанности техника и механика по силовым установкам ЛА входит техническое обслуживание … (укажите 5 наименований объектов обслуживания).
III. Найдите в тексте ответы на вопросы.

1. Are airplanes prepared for flight by pilot and copilot?
2. Does the ground crew of an aircraft consist of flight engineers, pilot, co-

pilot and other aviation specialists?

3. What does the ground crew consist of?
4. What does the ground crew serve for?

5. What are the duties of the maintenance engineer?
6. What must powerplant technicians and mechanics do?

     IV. Сделайте аннотирование и реферирование текста.
V. Найдите в тексте предложения в пассивном залоге и переведите.

     VI. Переведите предложения, обращая внимание на сослагательное накло-   нение (см. приложение).

1. Landing aids being used should be very reliable.

2. Safety in aviation should be impossible without new reliable systems.

3. It was decided that new systems would be developed to increase safety.
4. To ensure safety the airport should be equipped with the most modern landing

aids.

5. It is important that pilots should be timely provided with all information neces-
sary for a safe flight.

6. It was noted that timely information would reduce the possibility of critical situations.

7. A new family of airliners should be designed to meet the requirements of future

air transportation.

TEМА 6
ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

 Упражнение 1. Прочитайте и переведите следующие слова:

-  сapacity,  expand, comparison
-  various,  air,  compare,  care

-  application,  special,  propulsion,  machine

-  mixture, feature, actually, approach

-  majority,  engine,  jet,  project

-  liquid,  equivalent,  quality,  quantity 

Упражнение 2.   Прочитайте и переведите следующие словосочетания:

air-breathing engine, type of air-breathing engine; 
the simplest type of air-breathing engine;
wide application, wide application in aviation, wide application in military aviation;

fuel consumption, high fuel consumption, turbojet’s high fuel consumption;

rocket engine, liquid-propellant rocket engine, modern liquid-propellant rocket engine.

TEXT

One of the most essential parts of any airplane is its power plant. The heart of the power plant is the engine. There must also be fuel supply and oil supply system, engine control system, cooling and starting system.

Types of engines, their number and location on the airplane depend on the airplane performances, namely, its speed, altitude, range, load-carrying capacity and so on. Engines may be mounted on the wings, on the fuselage (forward or aft) or under the wings on pylons.

There are many types of aircraft engines in use: piston engine for low-speed aircraft and some types of jet engines.

Jet engines fall into two main classes: air-breathing engines and rocket engines. The engines of the first class utilize air from the atmosphere together with the combustion of fuel.

Jet engines use the reaction force but not the action force of combustion. These are jet propulsion devices which utilize air from the atmosphere together with the combustion of a fuel to produce the jet for propulsive purposes. Pay attention that the jet engine is not a modern development.

When used a jet engine produces high pressure, high temperature gas, which is ejected rearwards with great force named thrust. The thrust is the reaction of the flow or the jet of hot gases ejected from the rear. The jet is produced by combustion of the fuel in the compressed air which is supplied by the atmospheric air that enters through the front opening.

For getting the required air into the combustion chamber a compressor is mounted in the front opening. Air is sucked in the compressor and then is used to burn a fuel.

The other device that operates on the jet principle is the rocket. The rocket differs from other jet propulsion system considered in that it carries the complete supply of working fluid or propellants (oxidizer and fuel). Therefore when used in a vacuum the rocket engine can produce its thrust, and so provide a possible means of propulsion for interplanetary vehicles.

Rocket find extensive use. They are used as boosters for missiles and research rockets, and as main power plants of guided missiles. A rocket propulsion system may also be used as a primary or an auxiliary power plant of an airplane.

The rocket engine differs from air-breathing engines, as it carries a complete supply of fuel and oxidizer. Therefore it can operate in vacuum. There are two basic types of rocket engines. The engines of the first class utilize air from the atmosphere together with the combustion of fuel. The engines of the second class are rocket engines which utilize electric or electromagnetic forces to accelerate the propellant particles. They are distinguished by high exhaust velocities, low propellant consumption, low thrust, long operating times, and by considerable payload capabilities.

The simplest type of air-breathing engine is the ramjet engine. It contrasts to gas-turbine engine it has no moving parts. The main components of the ramjet are: the diffuser, the combustion chamber and the jet nozzle. The ramjet can operate at high flight speeds and altitudes. However, the vain disadvantage of a ramjet is as follows: it must be boosted to a high speed before the initial starting of the engine. Up to now the ramjet has not yet found wide application in aviation.

The pulsejet is more complicated than the ramjet, however, its flight velocity is considerably lower. The main limitation of the pulsejet is the following one: it produces great noise during its operation. Possible application of the pulsejet is to propel pilotless military weapons. 

Turbojet, turboprop and turbofan belong to the family of gas-turbine engines. Any type of gas-turbine engine comprises the inlet assembly (diffuser), the compre-ssor, the combustion chamber, the gas turbine and exhaust nozzle.

In a turbojet engine the diffuser takes in the air and delivers it to the compressor. The mechanical compressor further compresses the air and delivers in to the combustion chamber, where the fuel-air mixture burns. The high  temperature and high pressure gases enter the turbine. The turbine is connected with the compressor. The main function of the turbine is to provide power for the compressor. Then the combustion products expand in the exhaust nozzle and are ejected with high velocity producing thrust. 

Turbojets are classified into 2 groups according to the kind of compressors which they use, that is, centrifugal and axial compressors. The majority of modern turbojets are equipped with axial compressors. At present the turbojet engine has become a conventional power plant for nearly all high-speed military aircraft.

The turboprop engine is very similar to the turbojet. The difference is that it uses propeller to provide most of its thrust. It is heavier than a turbojet of equivalent size and power. However, its fuel consumption is lower in comparison with a turbojet. A variation of the turboprop engine is known as the turboshaft engine. It is often used for powering helicopters.

The turbofan engine combines the features of both the turbojet and turboprop engines. In the turbofan the propeller is replaced by an axial-flow fan. The turbofan is lighter than a turboprop, it has relatively low fuel consumption. The turbofan as well as the turboprop, produces more thrust than the turbojet during take-off. Turbofans are widely used in aviation, especially in large multi-engine aircraft.

Задания

I. Подберите соответствующие пары из левой и правой колонок, в результате чего Вы получите словарь для перевода текста.

   advantage                                                     - недостаток

   disadvantage, limitation                               - преимущество

   air-breathing engine                                     - турбореактивный двигатель

   application                                                    - грузоподъемность                           

   belong, v                                                       - выбрасывать, выпускать                                              

   combustion chamber                                     -  камера сгорания

   in comparison (with)                                     -  сложный

   complicated                                                   -  по сравнению (с)

   utilize, v                                                        - применение                                   

   deliver, v                                                       - доставлять

   differ (from), v                                              - принадлежать                                       

   eject, v                                                           - расширять(ся)

   essential                                                         - входное устройство

   expand, v                                                       - использовать                              

   feature, n                                                        -  воздушно-реактивный двигатель

   fuel consumption                                          - ракетное топливо (твердое, жиккое)

   inlet assembly                                                - выхлопное сопло

   load-carrying capacity                                   - основной

   nozzle (exhaust, discharge)                           - расход топлива 

   propellant (solid, liquid)                                - (быть) похожим (на)

  (be) similar (to)                                               -  отличатся (от)                               

  turboshaft engine                                            - черта, особенность

II. Прочтите и переведите текст.

III. Озаглавьте текст на английском языке.

IV. Разделите текст на части по смыслу и передайте их содержание на русском языке в объеме 1-го (2-х) предложений.

V. Образуйте и переведите производные слова согласно образцу :  

     прилагательное или существительное + ize/ise = глагол

     special – специальный    –    specialize – специализировать (ся) 

                  computer, ideal, crystal, central; 
     префикс over – (сверх - ; пере - )

     to heat – нагревать       –     to overheat – перегревать 

                   production, active, grow, estimate.

VI. Найдите в тексте синонимы прилагательному “ main” и переведите.

VII. Переведите словосочетания, обращая внимание на 

Participle I  и    Participle II :


a framework covered with a metal;

a plane covering a distance;

a surface supporting an airplane;

ground forces supported by aviation 

sweptback wing providing high speed;

high speed provided by sweptback wing;

the flight controlled by autopilot. 

VIII. Переведите предложения, обращая внимание на окончание – ed:

1. Tail surfaces supported an aeroplanes in horizontal flight.

2. The designers as a rule attached a rudder to the fin.

3. An airplane is supported in the air by wings.

4. Landing gear and tail unit are attached to the fuselage

IX. Найдите в тексте предложения, содержащие, причастие I, причастие II  и герундий, переведите их и укажите функции.

X. Найдите в тексте предложения, содержащие инфинитив, переведите их и укажите функции.

XI.  Назовите английские эквиваленты следующих терминов:

1. воздушно-реактивные двигатели

2. прямоточный двигатель

3. пульсирующий двигатель

4. турбореактивный двигатель

5. турбовинтовой двигатель

6. турбовентиляторный двигатель

7.турбовальный двигатель

8.ракетный двигатель на твердом топливе

9. ракетный двигатель на жидком топливе

XII. Найдите ответы на вопросы: 

1.What can you say about the number and location of engines in the aircraft?

2. How are jet engines classified?

3. What is the simplest type of air-breathing engines?

4. Is the pulsejet engine more complicated that the ramjet one?

5. What engines belong to the family of gas-turbine engines?

6. How are turbojets divided?

7. What are essential components of a turbojets?

8. What are the advantages of a turbofan engine?

XIII. Составьте реферат и подготовьте аннотацию текста (см. приложение).


TURBOJET                                                                                    TURBOPROP

1. inlet assembly                                                                        1. inlet assembly

2. axial compressor                                                                    2. compressor

3. combustion chamber                                                             3. combustion chamber

4. gas turbine                                                                             4. gas turbine

5. jet nozzle                                                                               5. exhaust unit

                                                                                                   6. reduction gearbox

                                                                                                   7. propeller

TURBOFAN                                                                                 RAMJET

1. inlet assembly                                                                       1. diffuser

2. low-pressure compressor (fan)                                             2. combustion chamber

3. inner-duct compressor                                                          3. jet nozzle

4. combustion chamber                                                            4. igniters, flame holders                                                                                                  

5. turbine                                                                                  5. fuel injectors
6. jet nozzle
TEМА 7

                                     ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

Упражнение 1. Прочитайте следующие слова и словосочетания:


Turbine, gas turbine, turbine blade, combustion chamber,  pressure, temperature, power, сompressor, compression ratio, power-to-weight ratio, accessories, efficient, efficiency, driving torque, stationary nozzle guide vanes.





                                                         TEXT



                      The Gas Turbine

The gas turbine provides the power the compressor and accessories. It does this extracting energy from the hot gases released from the combustion chamber and expanding them to lower pressure and temperature. High stresses are involved in this process, and for efficient operation, the turbine blade tips may rotate at speeds up to 500 meters per second. The continuous flow of gas, to which the turbine is exposed may have an entry temperature of up to 1400*C and may reach a velocity up to 700 meters per second in some parts of the turbine.

To produce the driving torque, the turbine may consist of several stages, each employing one row of stationary nozzle guide vanes and one row of moving blades. The number of stages depends on whether the engine has one shaft or two and also on the relation between the power required from the gas flow, the rotational speed at which it must be produced and the diameter of turbine permitted.

The number of shafts varies with the type of engine. High compression ratio engines usually have two shafts, driving high and low pressure compressors. On high bypass ratio fan engines another turbine is interposed between the high and low pressure turbines, thus forming a triple-spool system.


The bypass engine enables a smaller turbine to be used than in a pure jet engine for a given thrust output and it operates at a higher gas inlet temperature, thereby obtaining improved thermal efficiency and power-to-weight ratio.
The balancing of a turbine is an extremely important operation in is manufacture and maintenance. In view of the high rotational speeds and the mass of materials, any un-balance could seriously affect the rotating assembly bearing and engine operation. Balancing is effected on a special balancing machine and is conducted after each maintenance operation connected with replacements of blades, discs and bearings.

Комментарий к тексту:
1. accessories          -          вспомогательные средства
2. high stresses        -          высокие нагрузки
3. continuous flow of gas  - непрерывный поток газа
4. entry temperature          - температура на входе турбины
5. driving torque        -         вращающий момент
6. stationary nozzle guide vanes – неподвижные направляющие лопатки соплового
                                                   агрегата
7. diameter of turbine permitted - допустимый диаметр турбины
8. high bypass ratio fan engines - вентиляторные двигатели с высоким коэффици-

                                                      ентом двухконтурности

9. triple-spool system    -            трехвальная система 
10. for a given thrust output  -  для данной развиваемой тяги

11. thermal efficiency   -   тепловая эффективность
12. power-to-weight ratio -  удельная мощность
13. bearing         -     подшипник
14. replacements  -    замены

Задания
I. Прочтите и переведите текст.

II. Найдите эквиваленты для английских словосочетаний:

1. the gas turbine 




1. обеспечивать 
2. the combustion chamber 


2. удельная мощность
3. to provide 




3. давление
4.  power-to-weight ratio 


4. работа двигателя
5.  bearing 





5. камера сгорания
6. continuous flow of gas 


6. подшипник
7.  the pressure 




7. вспомогательные средства
8. entry temperature 



8.  непрерывный поток газа
9.  accessories 




9. температура на входе турбины  
10. engine operation 



10. зависеть от 
11. depends on 




11. газовая турбина
12.  thermal efficiency 



12. состоять из 
13.  consist of 




13. тепловая эффективность   

III. Назовите английские эквиваленты:

Компрессор, камера сгорания, вращающаяся турбина, газовая турбина, давление, подшипник, работа двигателя, удельная мощность, обеспечивать, зависеть от, непрерывный поток газа.

  IV. Переведите предложения, обращая внимание на перевод сослагательного наклонения:

1. It is important that passenger planes should meet passengers requirements in

flight.

2. The equipment being used on planes should be very accurate and reliable.
3. To ensure safety the airport should be equipped with the most modern 

           landing aids.

4. It was decided that a new landing system would be installed at this airport. 

5. It is important that the method of attachment should be designed carefully.
6. The construction of the airport should be completed next year.

7. The best position for the engines would be as far away from the pilot and pas-

sengers as possible.  
8. It is vital that ground crews should thoroughly prepare and inspect every plane 

     for its flight.      


9.  We  should introduce this method if it were efficient.

V. Скажите соответствуют ли предложения содержанию текста, если нет, то дайте правильный ответ.

1. The gas turbine provides the power the compressor and accessories.
2. To produce the driving torque, the turbine may consist of one stage.

3. The number of stages doesn’t depend on whether the engine has one shaft or two and also on the relation between the power required

4. The number of shafts varies with the type of engine.
5. High compression ratio engines usually have five shafts and high pressure compressors.

6. The balancing of a turbine is an extremely important operation in is manufacture and maintenance.

VI. Ответьте на вопросы по тексту:

1. What is the gas turbine for? 
2. Where does the turbine obtain its energy from?

3. At what speeds may the turbine blade tips rotate for efficient operation?

4. What is the entry  temperature of the flow of gas to which the turbine is exposed?
5. What velocity may this flow of gas reach?

6. What number of stages may the turbine consist of?

7. What rows does each stage of the turbine consist of?

8. What is the difference between the blades and vanes?

9. On what factors does the number of stages depend?

10.How many stages do high compression ratio engines have?

11. What do these shafts do?

12. On what types of engines are triple-spool system used?

13. What parts does a spool consist of?

14. What are the advantages of bypass engines?

15. What are the results of any unbalance of the gas turbine?

VII. Составьте аннотацию текста. 

  TEМА 8

ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

 Упражнение 1. Прочитайте следующие слова и словосочетания:

Chamber, combustion chamber, combustion area, energy, fuel, fuel nozzle, fuel-air mixture, tube, flume tube, stabilization, flame stabilization, burner, power, source of power, propulsive power, engine, jet engine, turbine engine.
Упражнение 2. Прочитайте  и переведите следующие слова и словосочетания:


Arrange, arrangement, available, availability, burn, burner, burning, complete, completely, cool, cooling, cooling system, deliver, delivery, penetrate, penetration,
penetrating.

                                                          TEXT 1
                                       The Combustion  Chamber

 Jet devices are known to use  reaction as a source of power. The heat released by burning of a fuel adds energy to the air stream and is considered to be the only ene-rgy to provide propulsive thrust.

The burning of fuel takes place  in the combustion chamber. The compressed air from the compressor is extended further into the combustion chamber. To support combustion and obtain propulsive power the jet engines utilize oxygen from the sur-rounding atmosphere. Roughly one-fourth of the air entering the combustion area is burnt with the fuel. The purpose of the combustion chamber is to deliver the heat to the passing through the engine.


Each combustion chamber is supplied with fuel through fuel nozzles mounted at the forward end of the chamber. The design and arrangement of fuel nozzles have an important effect on the operation of any combustion chamber. Many different types of fuel nozzles are employed in modern turbine engines.

Primary air enters the chamber through guide vanes arranged around the fuel nozzles. The vanes cause the air to flow with a swirling motion which aide in good mixing of fuel and even burning. The design of vanes helps to bring about complete burning of the fuel before the fuel-air mixture leaves the chamber. The mixture of fuel and air is ignited by means of spark plugs (or igniters).

As a result of the burning the temperature of the fuel-air mixture is considerably increased. To reduce the temperature of the hot gases entering the turbine, the quantity of air entering the combustion chamber, as was mentioned before, is about four times as much as needed for combustion of the fuel.

To provide a correct mixture for burning the primary air is mixed with the fuel in the combustion- chamber flame tube. After burning is completed secondary air joins the burning mixture to provide cooling.

Each combustion chamber comprises two principal parts termed the inner liner and the outer liner. Burning of fuel takes part directly in the inner liner. Even though extremely high temperatures exist where the burning takes place, the secondary air flowing between the inner liner and the outer liner prevents the heat from the penet-rating to the outer liner. The secondary air also cools the inner liner by flowing along the outside of the inner liner and entering the liner through holes and louvers.

There are three basic types of combustion chambers available:

1. The Individual Combustion Chamber.
   
The design of individual or “can” type combustion chambers may seem to be rather simple. One of the most important characteristics of this combustor to the flame stabilization, that is, the smooth continuous ignition process. One of the advantages of having individual combustion chambers is that replacement of combustion chamber is possible without complete engine disassemblying.

2.The Annual Combustion Chamber.

Basically , an annual combustion chamber is a single chamber completely surro-unding  the engine. Fuel is fed to the front end of the burner by means of a ring of a number equally spaced fuel nozzles. The annual chamber has important advantages.
 A large volume is available in proportion of the inner exposed area.

3. The Cannular Combustion Chamber.


The cannular or “can-annular” combustion chamber is a combustion of the “can” type  and the annual type. This burner consists of some combustion chambers or “cars” arranged evenly around the circumference of an annular chamber. Each separate burner is in the form of a small annular chamber, in that there is inner liner through which air flows to cool the inside of the chamber.
Комментарий к тексту:

1. as a result                                              -  в результате
2. as was mentioned before                      -  как упоминалось выше
3. even though                                           -  даже если
4. is about four times as much as needed  -  примерно в 4 раза больше, чем необходимо
5. around the circumference                      -  по окружности
6. an exposed area                                     -  занимаемая площадь
Задания

I.Назовите русские эквиваленты:
some combustion chambers
to use  reaction as a source of power 

to provide propulsive thrust
the surrounding atmosphere
the air entering the combustion chamber

to deliver the heat to the passing through the engine

the forward end of the chamber

the design and arrangement of fuel nozzles

as a result of the burning

to reduce the temperature

the hot gases entering the turbine

two principal parts
to provide a correct mixture for burning

one of the advantages

II. Найдите в тексте английские эквиваленты:

1. В результате горения температура топливовоздушной смеси значительно увеличивается.

2. Хорошее горение топлива и ровное горение.

3. Обеспечивать хорошую смесь для горения.

4. Иметь преимущества.

5. Тепло, получаемое в результате сгорания топлива.

6. Обеспечить хорошую смесь для горения. 

III. Переведите предложения, обращая внимание на сложное дополнение:

1. I know him to be a good designer. 2.She saw him repairing the engine before the 
flight. 3.We watched the plane land. 4. I believe him to be a very good pilot.
 5. They allow to use dictionaries at the examination. 6. Tests showed this type of       engine to be very efficient. 7. We know every modern airplane to be equipped with certain radio devices. 8. We want this aircraft equipment to function properly.

IV.Укажите, какие утверждения соответствуют содержанию текста. Исправьте неправильные утверждения.

1. Jet devices are known to use  reaction as a source of power.

2. The burning of fuel takes place  in the compressor.

3.  The compressed air from the compressor is extended further into the combustion chamber.

4. Many different types of flame tube are employed in modern turbine engines.

5. Primary air enters the power plant through guide vanes arranged around the fuel nozzles.

6. As a result of the burning the temperature of the fuel-air mixture is considerably reduced.

     7. The annual chamber has some important disadvantages.

V. Просмотрите текст  и ответьте на вопросы.

1. What is this text about?

2. Where does the burning of fuel take plane?

3. What does the jet engines utilize from the surrounding atmosphere? 

4. What is the purpose of the combustion chamber?
5. Are many different types of fuel nozzles employed in modern turbine engines?

6. What types of combustion chamber do you know?

7. How many parts does each combustion chamber comprise?
8. Do the design and arrangement of fuel nozzles have an important effect on the ope- 

    ration of any combustion chamber?

9. What advantages do individual combustion chambers have?

10.What can you say about an annual combustion chamber?
11. Does an annual combustion chamber have important advantages?

12. What important advantages does an annual combustion chamber have?

13. If you are interested in higher fuel efficiency and lesser air pollution, which type of        combustion chamber would you choose?

VI. Составьте реферат текста.
                                                          TEXT 2

                                                      The  Turbine

Any gas turbine consists of the turbine nozzle and turbine wheel. The flow of the hot gases from the combustion chamber is directed to the turbine nozzle. When there is more than one turbine wheel additional turbine diaphragms are installed in order that the heated gases might be directed from one wheel to the next.


The extraction of power from the jet stream of the engine for driving the compressor and accessories is the principal function of the turbine wheel. The usual 
turbine wheel assembly consists of a shaft, a wheel or disk, and the buckets (blades) fastened to the rim of the disk.

The method for attaching the buckets to the turbine wheel rim must be designed so that the strength, low stress concentration, simplicity and case of replacement in the field may be provided.


Though turbine buckets may be attached to the turbine wheel rim by a variety of methods, it appears that the fir-tree attachement is the most satisfactory and the most widely used. One of the reasons for the design of the “fir-tree” attachement is the temperature differential between the rim wheel and the buckets. The “fir-tree” attachément consists of a series of grooves broached on the root of the bucket and in the rim of the wheel. During operation, the expansion of the metal causes the bucket root to fit tightly is the rim of the wheel.

Turbine blades are made in two principal configurations: shrouded and unshrouded. The shrouded bucket is provided with a shroud section at the outer ends of the blades.

With the unshrouded blades, it is necessary that a closely fitting shroud ring should be provided to prevent the escape of the hot gases which drive the turbine. Turbine buckets must be designed so that they could withstand a variety of severe condition and forces such as heat, centrifugal force, thermostress, varying atmosphere, corrosion, vibration and differential expansion of materials. These conditions should be taken into account in the design of such construction as gas turbine.

To achieve reliability, efficiency and long life for buckets, the following points must be controlled carefully during manufacture: (1) grain structure of the material, (2) aerodynamic performance, (3) surface finish, and (4) producibility.


The turbine wheel appears to be the most stressed component of a gas turbine engine. The buckets of the wheel are subjected to high centrifugal stresses and to a stream of hot gases. The disk of the wheel is subjected to heat by conduction from the buckets and may, in some cases, be directly heated by the combustion gases. Turbine disks are cooled by means of air bled from the compressor section and directed through passages to flow around the turbine disk.

The discharged gases from the turbine wheel are collected and expelled at the correct velocity by the exhaust cone which is located directly behind the turbine wheel.
Комментарий к тексту:

1. case of replacement in the field  -  легкость замены в условиях эксплуатации

2. such as                                        -   такой как, как например

3. in some cases                              -   в некоторых случаях

4. in case                                         -   в случае

5. in any case                                  -   во всяком случае

6. to take into account                     -   принимать во внимание 

Задания

1. Прочитайте и переведите текст.

     2.  Составьте реферат текста.

     3.  Составьте аннотацию текста.

УПРАЖНЕНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ

Упражнение 1.   Образуйте прилагательные от глаголов или существительных по образцу:  

move – двинуть, двигаться        –            movable – подвижный  

comfort, change, control, program, measure.

Упражнение 2.   Определите, к какой части речи относятся слова. 

reliable, elongate, percentage, stabilizer, stabilize, prospective, carrier, brilliant, relativity, intelligent, intelligence, assistance, fuselage, mainly, encircle, departure, statement, hypersonic, liner, horizontal, powerful.

Упражнение 3.   Найдите русскому слову соответствующее английское: 

Конструктор – design, designer, to design

Стабилизировать – stabilizer, stability, stabilize

Самый последний – latest, late, later

Эффективный – efficient, efficiency, efficiently

Характеристика, работа – perform, performing, performance

Надежно – reliable, reliability, reliably

Немыслимый – thinking, thinkable, unthinkable

Невесомость – weightlessness, weightless, weight

Упражнение 4.   Вспомните особенности перевода группы 

                              существительного с левым определением: 

a) flight time, wing design, engine characteristics, helicopter engine, pressure rise, cooling system;

b) aircraft wing load, shaft rotation speed, ballistic rocket trajectory, aircraft steam engine, better engine performances, gas turbine installation, turbine inlet temperature;

c) solar ultra-violet radiation, high temperature and high-pressure gases, a nine-pressure compressor, high thrust-to-weight ratio, improved supersonic specific, fuel consumption.

Упражнение 5.   Переведите словосочетании:

 Ordinary aircraft windows, passenger liner, future superliners of such a class, reliable hypersonic plane, look like a rocket, five times above the speed of sound, diameter of the fuselage, the front of the cabin, the skin is heated to a very high temperature, highly economical engines, new generation model.

Упражнение 6.   Переведите предложения, обращая внимание на выделенные слова и словосочетания: 

At higher schools specialization generally begins in the third year.  2. Nowadays we generally have computers at every plant.  3. This doesn’t improve the speed of trans-port vehicles in general and that of an automobile in particular.  4. The general principles of the design of new transport machines in general and diesel locomotives in particular can be found in the new magazine.  5. The fifth-generation computers performing 100 billion operations a second will become available in the near future.  6. Because of the extreme temperatures generated by atmospheric friction a craft will require protection.  7. The generation of electric power increases every year.
7. Прочитайте и переведите следующие словосочетания:

          framework of metal                                     to house equipment

          strong framework                                        to house oil tanks

          framework covered with a metal                 to house instruments                                                

          auxiliary surfaces

          auxiliary equipment

          auxiliary oil tanks

8. Употребите необходимое слово из данных ниже:

      1. Modern aircraft have strong...       of the fuselage.

      2. The landing gear is retracted and... automatically.

      3. The airplane control system includes the pilot's stick, foot pedals,...  and..,   

          and... 

      4. The fuselage is subjected to...  and... 

      5. The nose of the aircraft...  to decrease wave shock.

      (handgrips, to extend, skin, knob, handles, bending, twisting, to serve).               

Упражнение 9.   Переведите предложение с инфинитивом в функции определения: 

1. The engines to be used in space need to be very powerful.

2. Tests to determine properties of propellants are in preparation at the laboratory.

3. The Russian scientist K. Tsiolkovsky was the first to understand the use of rocket in space travel.

4. There is a number of problems still to be considered.
Упражнение 10.   Определите функцию причастия I и II, переведите предложе-ния на русский язык.

1. Radio signals, called beams, are transmitted into the sky from stations located on the graund. 
2. Studying various phenomena of Nature Newton discovered the low of gravita-tion.

3. Academician M.Keldysh, known around the world, has made a great contribu-tion to the theoretical work in cosmonautics.

4. Unless improved this device will not be used to conduct experiments.

5. While solving a problem it is necessary to consider all the existing methods related to the problem.

Упражнение 11.   Переведите предложения, обращая внимание на функцию ге-рундия:

1. The problem can be solved by designing a new system.

2. After graduating a Building Trade secondary School S.P.Korolev started work-ing in the aircraft industry. 

3. The installing process requires much time.

4. Simulators are widely used in pilot training.

Упражнение 12.   Переведите предложения, обращая внимание на перевод са-мостоятельного причастного оборота. Cм. Приложение 14.
1. The supply of compressed air is provided by aircraft auxiliary power system, it is
a.c. and d.c. currents ensuring independent engine starting.
2. Each compartment having a hatch for easy access, the servicing and replacing of
units present no problems.
3. The interior of the passenger cabin having been examined, the captain permitted to board the plane.
Упражнение 13.   Переведите предложения, обращая внимание на перевод оборотов с инфинитивом. Cм. Приложение 12-13.
1. The expedition believes the plane to come in time.
2. For the flight controls to operate better they have been modified in a number of ways.
3. The designers want the new plane to be the most economical.
Упражнение 14.   Переведите предложения, обращая внимание на перевод сос-
лагательного наклонения:

1. Safety in aviation would be impossible without new reliable systems.
2. We should introduce this method if it were efficient.

3. Our government required the atonomic weapon be prohibited.

4. Landing aids being used should be very reliable.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
ЗАДАНИE 1.

ФОНЕТИЧЕСКИЕ  УПРАЖНЕНИЯ
Упражнение 1. Прочтите слова с ударением  на первом слоге.

framework                      classified                       rudder

air-frame                         delta                              stabilize

power plant                     sweptback                     stabilizer  

fuselage                           tapered                          altitude

cargo                               aileron                           take off

surface                            elevator                          landing

Упражнение 2. Прочтите слова с ударением  на втором слоге.
equipment                                          support

provide                                              geometry

control                                               direction

transport
Упражнение 3. Прочтите словосочетания, обращая внимание на ударение.

a heavier-than-air craft  

the main parts of the airplane

the crew, equipment, load, control devices, power plant and oil tanks

a high lift and low landing speed

the airplane in flight

the direction of flight

the aircraft on the ground

TEXT

The airplane is a heavier-than-air craft. Its principal use to transport people or 

things by air.  An airplane is of five main parts: the power plant, the fuselage, the flight control surfaces, the wing, the landing gear. Each part of the air plane has its function.

The power plant is the heart of the plane. Its function is to develop thrust which causes the airplane to fly.

The fuselage is a strong framework covered with metal. The early airplanes were made of wood covered with fabric. The fuselage houses the crew, equipment, load, control devices, fuel and oil tanks, power plant and passengers.

The wing is a surface supporting the airplane in the air. The function of the wing is to provide a high lift and low landing speed. The plane having one surface on each side of the fuselage is a monoplane, the plane having two surfaces on each side of the fuselage is a biplane.

Wings are classified as follows: delta wings, sweptback wings, tapered wings and variable-geometry wings.

The flight control surfaces are ailerons, elevators and a rudder. Their function is to control the airplane in flight. 

The landing gear supports the aircraft on the ground, provides taxing, take off and landing. As a rule they are retractable. The landing gear has to be very strong. 

Задания
I. Подберите соответствующие пары из левой и правой колонок, в результате чего Вы получите словарь для перевода текста.

heavier-than-air craft                                          корпус, каркас

framework                                                          посадочная скорость

rudder                                                                экипаж

power plant                                                        руль высоты

main                                                                   оборудование

crew                                                                     аппарат тяжелее воздуха

equipment                                                            оборудование

control devices                                                     руль поворота

lift                                                                         вмещать

landing speed                                                       управлять

house                                                                    силовая установка

support                                                                 убирающийся

provide                                                                 поддерживать

control                                                                  приборы управления

retractable                                                             обеспечивать 

elevator                                                                 основной

taxi                                                                        плоскости управления полетом

flight control surfaces                                           рулить

II. Прочтите и переведите текст.

III. Озаглавьте текст на английском языке. 

IV. Найдите в тексте 8 словосочетаний с существительными в функции левого определения. Дайте их перевод. Например: flight safety – безопасность полетов.

V. Прочитайте и переведите следующие словосочетания:
         framework of metal                                     to house equipment

          strong framework                                       to house oil tanks

          framework covered with a metal                to house instruments                                                

          auxiliary surfaces

          auxiliary equipment

          auxiliary oil tanks

VI. Употребите необходимое слово из данных ниже:
      1. Modern aircraft have strong...       of the fuselage.

      2. The landing gear is retracted and... automatically.

      3. The airplane control system includes the pilot's stick, foot pedals,...  and..,  and... 

      4. The fuselage is subjected to...  and... 

      5. The nose of the aircraft...  to decrease wave shock.

      (handgrips, to extend, skin, knob, handles, bending, twisting, to serve).               

VII. Найдите в тексте предложения, в которых встречается инфинитив.

Переведите их. Укажите функцию инфинитива.

VIII. Найдите в тексте предложения, содержащие причастие I и причас-

 тие II. Переведите на русский язык. Определите функции причастия.


IX. Найдите в тексте ответы на следующие вопросы:

1. What is an airplane?

2. What is its principal use?

3. How many essential parts does an airplane have?

4. What are they?

5. What is a power plant?

6. What is the function of the power plant?

7. What is wing?

8. What is the function of the wing?

9. What is the function of the flight control surfaces?

10.What is the function of the landing gear?

11.What is the function of the fuselage?

X. Назовите части самолета по-английски.

Силовая установка, фюзеляж, плоскости управления полетом, руль поворота, руль высоты, крыло, шасси.

XI. Составьте аннотацию текста ( cм. приложение).

ЗАДАНИE 2.

ФОНЕТИЧЕСКИЕ  УПРАЖНЕНИЯ
Упражнение 1. Прочтите следующие слова, обращая внимание на их произношение:


sufficient                     ramjet                         oxidizer


compression               require                          source


advance                      payload                         friction
Упражнение 2.   Прочитайте следующие словосочетания, обращая внимание на ударение и произношение:

to move an airplane through the air;

to overcome the friction;

to deflect air from the airplane;

the energy source;

to divide between fuel and engine;

weight of the propulsion system;

the simplest type of jet engine;

high temperature gases;

rocket-assisted ramjets.

TEXT

Propulsion System

In order to propel an airplane through the air the force is required. This force must be rather intensive for three reasons: 

to deflect air from the airplane to provide the necessary lift;

to overcome the friction between the airplane and the air;

to overcome the resistance resulting from the compression of the air ( when flight is in the supersonic regime ).

The propulsion system must provide this force. Every propulsion system consists of:

the fuel which is the energy source from which the force is produced for the required time;

the engine which is the mechanical device by which the energy of the fuel is transformed into the propulsive force.

Any aircraft propulsion system must meet certain requirements. First is low weight; second, the system must be reliable; third, the cost of the system must be sufficiently low.

The total weight of the airplane can be divided among the airframe, the propulsion system and the payload. The payload consists of the crew, equipment and cargo. The weight of the propulsion system must be so divided between fuel and engine as to permit the airplane to fly a desirable distance without landing. The percentage of the gross weight alloted to the engine will vary from about one-tenth the gross weight in a long-range transport to one third the gross weight for a military interceptor in which speed, altitude and time to combat are of prime importance.

The need for engine reliability is self-evident. Overall propulsion system reliability is increased by using more than one engine. At present the preferred number of engines varies from one engine on the small airplane to eight on large military bombers. In transports the use of four engines predominates.

Reliability is determined by the length of time the engine can run without major overhaul. The time varies the use of the airplane. A time interval between overhaul of at least 800 hours is desirable. It is the jet engine which meets all requirements mentioned before.

 Задания


I. Подберите соответствующие пары из левой и правой колонок, в результате чего Вы получите словарь для перевода текста.

          1. compression                                     –  капитальный ремонт

          2. deliver                                              –  доставлять

          3. friction                                              –  тяга

          4. fuel                                                   –  сопротивление

          5. overcome                                         –  надёжность

          6. permit                                               –  требовать

              syn.: allow  

          7. reliability                                          –  топливо

           8. require                                              -  подавать, доставлять

           9. resistance                                         –  сжатие

          10. sufficient                                          -  трение

          11. trust                                                –  достаточный

          12. overhaul                                         -   преодолевать

II.   Найдите эквиваленты для английских словосочетаний:

1. to be powered by piston


1. надежность двигательной системы

 engines                         

2. reliable aviation power plant 

2. обеспечивать необходимую       

                                                                          подъемную силу

3. to be of sufficient intensity 


3. энергия входящего воздуха

4. the energy of entering air


4. быть оснащенным поршневым

                                                                           двигателем

5. the energy source 



5. простейший тип реактивного

                                                                          двигателя

6. the propulsion system reliability

6. источник энергии
7. to mix with the fuel 



7. дать возможность самолету

                                                                          летать

8. to provide the necessary lift 


8. смешивать с топливом

9. the simplest type of jet engine

9. быть преобразованным в 

                                                                           движущую силу

10.to permit an airplane to fly


10. надежная авиационная
                                                                            силовая установка                                                                           

11. to be transformed into the


11. быть достаточно интенсивным

      propulsive force
III.   Переведите слова данные в скобках на английский язык:

1. A force (требуется) to airplane through the air.

2. Every (двигательная система) consists of (топливо) and the engine.

3. The simpliest type of jet engine is (прямоточный двигатель).

4. (Современные реактивные двигатели) are the most efficient and (надежные) aviation power plants.

5. Fuel is (источник энергии) from which the force is produced.

6. (Общий вес) of the airplane must be divided among (планер), propulsion system and (полезный груз).

IV.   Ответьте на следующие вопросы:

1. What is an engine?

2. What is the force required for?

3. What must this force be?

4. What must provide this force?

5. What does every propulsion system consist of?

6. How must we divide the total weight of an airplane?

7. How is the reliability of the propulsion system increased.

8. How many engines may be in an airplane?

V. Переведите следующие предложения:


1. The greater the speed, the greater must be the wing strength.

2. The heavier a body, the faster it falls. 

3. The faster an airplane flies, the more it is a rocket.

4. The greater the vacuum, the more efficient the rocket becomes.

5. The more we study nature, the more we know about it.

6. The faster the speed of the engine operation, the more thrust it develops.

7. The greater the engine efficiency, the less the specific fuel consumption, the better the engine fuel economy.

VI. Найдите в тексте предложения, содержащие  пассивные конструкции. Прочитайте и переведите их.

VII. Найдите в тексте предложения, содержащие  инфинитив. Прочитайте и переведите их.

ЗАДАНИE 3.

                                     ФОНЕТИЧЕСКИЕ УПРАЖНЕНИЯ

Упражнение 1. Прочитайте и переведите следующие слова и словосочетания:


Turbine, gas turbine unit, essential, combustion chamber, ignition, igniter plug,

initially, button, necessary, surface, lubrication system, to be initiated, pressure, ma-

jor, fuel, quantity, temperature, guide, energy, more, high speed, thrust.







TEXT




          How the Gas Turbine Works


A gas turbine unit consists of three essential components, (1) a rotary air compressor at the front, (2) a series of combustion chambers into which kerosene is sprayed and burnt continuously, and (3) a turbine revolving with the compressor on a common shaft. There are no pistons, valves or ignition apparatus save for two igniter plugs to attain a start. Initially an electric starter motor spins the main shaft at about one-eighth speed. Starting operations are automatically controlled by a time switch.  

The pilot opens a fuel cock, depresses a button, and in about half a minute the unit is running at idling speed. No warming-up period is necessary as bearings are few, there are no metal-to-metal sliding surfaces, and consequently only a simple lubrication system. After combustion of fuel is initiated in one of two chambers fitted with igni-

ter plugs, the flame is propagated to all the other chambers through interconnecting pipes. 


On the ground air is induced at the front by the action of the rotating compressor, forced by the same compressor into the combustion chambers at a ratio of about 4 to 1 and into this compressed air, aviation kerosene is pumped at a pressure of about 750 lb. sq. in. and burnt continuously. In flight the work of compressing the air is greatly assisted by the forward motion of the aircraft. Only a small quantity of air 

Is used for combustion to provide the necessary air/ fuel ratio of about 14:1. The ma-

jor portion – the so-called “dilution” air in distinction to the “combustion” air  lowers the air/fuel ratio to about 60:1 and reduces the combustion temperature of, say, 1,800 deg. C. to about 850 deg. C. at the entry to the turbine. The tremendous heat released by the combustion of the fuel expands the air and as the chambers have an open end, in contrast to the closed cylinder of a piston engine, there is no rise in pressure. Ac-tually there is a slight fall in pressure, say 2 or 3 lb/sq. in. from the entry to the outlet of the chambers.


By the reason of the rapid expansion, the heated air and combustion products at 

increased velocity force their way through the only exit from the chambers, namely, between the guide wanes in the stator ring of the turbine. These wanes direct the flow

to the appropriate angle of attack for the blades on the periphery of the turbine wheel.

The rapid passage of the heated gas through the airfoil-shaped blades (about 50 of 

them) causes the wheel to rotate rapidly from 8,000 to 16,000 r.p.m., for example,

at full speed. In this manner mechanical energy is created at the shaft and the compre-ssor fixed to the front end of the shaft is made to do its work in compressing more

air into the combustion chambers and the process goes on so long as fuel is introdu-

ced. As in the orthodox engine, less fuel is required as altitude is increased and a ba-

rometric device is fitted to regulate automatically the supply injected into the combu-

stion chambers. The usual fuel is kerosene but petrol or diesel oil can be employed. 

Calorific value is the prime fuel characteristic and the specific calorific value per gallon is of more importance than the value per lb., as weight can be more readily ac-

commodated in high speed aircraft than bulk.


In a pure jet unit all the power delivered by the turbine is expanded in driving

the air compressor and the necessary auxiliary equipment. To drive the compressor

approximately 100 h.p. is required for each lb. of air delivered per second. A pound 

of air per second gives about 50 lb. thrust, therefore the turbine of a unit developing 2,000 lb. thrust must deliver about 4,000 h.p. from the rear of the turbine the heated 

air, still expanding, emerges from the tail nozzle as a high-velocity jet, say, 1,800 ft.

per second, or 1,227 m.p.h. the temperature at the outlet is down to about 300deg. C.,

compared with 690 deg. C. maximum as it enters the jet pipe. Specific pressure is re-

latively low, being only from one and a half to twice that of atmosphere.

Комментарий к тексту:

1. rocket-assisted take-off – зд. ракетный двигатель, работающий на взлете, стар-

    товый ускоритель

2. a series of – ряд

3. save for – кроме

4. “dilution” air – вторичный воздух

5. “combustion” air – первичный воздух

6. say – скажем
7. by reason of – из-за
8. so long as – пока
9. being only from one and a half to twice that of atmosphere – примерно в полтора-

два раза выше атмосферного

10. deg. (degree) – градус

11. lb.(pound) – фунт

12. h.p. (horse power) – лошадиная сила

13. sq.(square) – квадратный
14. r.p.m. (revolutions per minute) – обороты в минуту
15. m.p.h. (miles per hour) – мили в час
Задания

I. Прочтите и переведите текст.

II. Найдите эквиваленты для английских словосочетаний:

1. the gas turbine





1. состоять из
2. the combustion chamber



2. основной
3. to consist of





3. давление
4. essential






4. доставлять
5. the lubrication system




5. камера сгорания
6.  to be increased





6. требоваться 

7.  the pressure





7. высота
8.  to be expanded





8. увеличиваться, возрастать
9.  to deliver






9. система смазки
10. to be required





10. расширяться
11. the altitude





11. газовая турбина
12. a barometric device




12. барометрический регулятор
                                                                                       подачи топлива в ТРД
13. a fuel tank





13. топливный кран
III. Назовите английские эквиваленты:

три основных части, система смазки, ротационный компрессор, камера сгорания,

вращающаяся турбина, реле времени, топливо, сжатый воздух, давление.

IV.  Найдите в 1-м абзаце текста примеры употребления глагола в страдательном залоге. Дайте их перевод. Определите время по форме вспомогательного глаго-ла.

V. Найдите в последнем абзаце предложения, содержащие инфинитив. Переве-

дите их.

VI. Найдите в последнем абзаце текста предложение, содержащее герундий. Переведите.

VII. Скажите соответствуют ли предложения содержанию текста, если нет, то дайте правильный ответ.

1. A gas turbine unit consists of five essential components.

2. A gas turbine unit consists of three essential components,  a rotary air compressor, a series of combustion chambers and  a turbine revolving.

3. There are pistons, valves or ignition apparatus save for two igniter plugs to attain a start.

4.  The pilot opens a fuel tank, depresses a button, and in about five minutes the unit is running at idling speed.

5. Starting operations are automatically controlled by a time switch.  

VIII. Составьте аннотацию текста. 

ДОПОЛНИТЕЛЬНЫЕ ТЕКСТЫ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ 

History of Aircraft Engines
Today engines developing several thousand horsepower greatly differ from those used many years ago. Thus the plane tested by Mozhaisky in 1884 was a monoplane provided with two engines developing 50-hp. Three four-bladed airscrews provided thrust, the main one was installed in the nose part, the two others were arranged in the rear.

One of the problems worked at by the designers was to lighten the weight of the engine and to increase its efficiency.

In 1880 the Russian mechanic Yagodzinsky designed and constructed anew engine type. The engine designed by him was the first gasoline engine working on the four-stroke cycle principle. The engine attracted the attention of many designers as it was lighter and more powerful as compared with the previous engines. After this invention there came a stage when engines installed in the airplane were motorcar engines simplified and reduced in weight.

Still there remained an important but unsolved problem: how to combine efficiency and lightness in an engine. If used for an airplane, the gasoline engine had to have the reduced weight per horsepower of the engine.

One more important problem dealt with both in the past and today is that of fuel. All well-known types of engines used today derive their energy from chemical elements or components called fuels which combine with oxygen.

_________________________________________

four-stroke cycle   -  четырехтактный

         Aircraft Engine Designer
The outstanding aircraft engine designer Alexander G.Ivchenko (1903-1968)

was torn into a workers' family in the town of Tokmak (Zaporozhye Region), In
1920 lie began working as a founder and m 1930 he entered the Kharkov Machine-Building Institute, After graduating from this institute he began working as an aircraft engine designer and. devoted his entire life to the development of Russianaircraft engines. In 1946 Ivchenko headed an experimental aircraft engine bureau and showed his great talent as a designer. Working under his supervision for 20 years the design bureau created piston engines for training and sports planes and helicopters  the highly reliable AL-20 gas-turbine engine for the IL-18, An-10, AN-12 aircraft and a small-size turbojet engine AL-25. Local service passenger airliners Yak-40s equipped with these engines have excellent performances and are praised in Russia and" abroad. A. Ivchenko trained many young designers and -engineers  who  are making their contribution  to the development of aircraft engines. The prominent designer combined his great energy, professional talent
and creativity in solving complicated problems with great organizational abilities.
In 1964 A.Ivchenko  received the title of academician and became a Member of the Academy of Sciences.


For his great achievements in the development of Russian aviation he was honoured with different titles.

The Wing
The wing is a principal unit of the airplane. Its function is to create lift and support the airplane in flight. There are some  terms which refer to the wing.

The span is the length of the wing from the tip on one side to the tip on the other side.

The leading edge is the front edge of the wing.

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

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

The angle of attack is the angle between the chord and the direction of the wind.

The dihedral angle between the wing and a horizontal plane.

The sweepback angle 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 are spars, stringers, ribs and skin. The spars form the structural base of the wing. The ribs give the wing a special streamlined shape. The stringers reinforce the skin. The skin transfers the loads to the ribs and carries a part of wing stresses.

The Wing Structure
The airplane wing consists of three main sections because its manufacture and assembly is difficult. These sections are the centre section, the port main plane and starboard main plane. The main planes are subdivided into main planes proper ailerons, flaps and wingtips.

The ailerons are small movable parts located near the tips. Their construction is similar to the wing construction. They help to bank the airplane.

The wingtips are small units attached to the outer and the outboard panel.

The flaps are large airfoils hinged to the trailing edge of the wing. They reduce the landing speed of the airplane. There are four types of flaps, namely, plain flaps, split trailing edge flaps, slotted flaps and fowler flaps.

The wings may have slots. Slots are passages through the airfoil near the leading edge. They help to maintain the airflow above the wing and this permits the airplane to fly at a higher angle of attack.

             Fin and Rudder
In order to maintain directional stability a fin is provided. It is the vertical fixed surface at the rear of the fuselage.

Directional control of the airplane, that is, control in the yawing plane or motion about the normal axis, is achieved by the pilot by means of a rudder which is a movable surface hinged to the rear of the fin in such a manner that it can be deflected right or left or retain in the neutral position in line with the fin.

If the pilot requires to change his direction towards the right or starboard, he moves the rudder to the right when the reaction of airstream on the 'exposed surface produces a couple about the centre of gravity and the nose of the aircraft is turned to starboard.

It must be pointed out that the fin is the stabilizing surface and the rudder is the controlling surface but when the rudder is centralized and the airplane is flying on a straight course stability is provided by the effect of the whole surface of the fin and rudder together. Similarly for longitudinal stability the necessary result is achieved by the action of the tail plane and elevator together.

Undercarriage
The undercarriage of an airplane consists of main and auxiliary units. They may be retractable or non-retractable. The main undercarriage forms the principal support of the airplane on land or water. It may include any combination of wheels, floats, skis, shock-absorbing equipment, brakes, retracting mechanism with controls and warning devices, cowling, fairing and structural members necessary to attach them to the primary structure. The auxiliary undercarriage consists of tail or nose landing-wheel installations, outboard pontoons, skids with necessary cowling.

Non-retractable undercarriage is usually attached to structural members of the airplane with bolts, and equipped with cowling or fairing to reduce air resistance.

An exposed undercarriage creates a considerable amount of drag and thus lowers flying speeds. This disadvantage has been decreased or eliminated by the use of retractable undercarriage - that is, undercarriage which may be withdrawn into recesses in the wing or fuselage. In this case the undercarriage is completely retracted and covered with fairing. Retraction of the undercarriage may be accomplished manually, electrically or hydraulically. Usually, electrically operated units also have manual controls for emergency use.
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Таблица основных форм нестандартных глаголов.

	ИНФИНИТИВ
	Прошедшее неопределенное время
	Причастие 11

	be 

быть

begin 

начинать

bring 

приносить

come 

приходить, приезжать

cut 

(раз)резать

do 

делать

fight

сражаться

find

находить

forget

забывать

get

получать

get off

выходить из, сходить с

get to

добираться

give

давать

go

ходить, ездить

have

иметь

hold

удерживать

know

знать

lead

вести

leave

оставлять, уезжать

lose 

терять

make

делать

meet

встречать

read

читать

retell

пересказать

run

бежать, проходить (о рубеже)

say

сказать

see

видеть

send

посылать

set

ставить (задачу)

sit

сидеть

sit down
садиться

speak

говорить, разговаривать

spend

проводить (время)

stand

стоять

stand up
вставать

take
брать

teach
учить, преподавать

tell
рассказывать, говорить

understand    понимать

undertake
предпринимать

win
выигрывать

withdraw
отводить (войска)

write               писать
	was, were

began

brought

came

cut

did

fought

found

forgot

got

got off

got to

gave

went

had

held

knew

led

left

lost

made

met

read [ e]

retold

ran

said

saw

sent

set

sat

sat down

spoke

spent

stood

stood up

took

taught

told

understood

undertook

won [^]

withdrew

wrote
	Been

begun

brought

come

cut

done

fought

found

forgotten

got

got off

got to

given

gone

had

held

known

led

left

lest

made

met

read [e]

retold

run

said

seen

sent

set

sat

sat down

spoken

spent

stood

stood up

taken

taught

told

understood

undertaken

won [^]

withdrawn

written
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НАИБОЛЕЕ УПОТРЕБИТЕЛЬНЫЕ СУФФИКСЫ.

	СУФФИКСЫ
	ПРИМЕРЫ

	- er,

- or
	to read - reader
to elect -elector
читать - читатель
избирать - избиратель

	- ant ,
- ent
	to assist - assistant
to study - student
помогать - помощник
изучать - студент

	- ist
	to type - typist
печать - машинистка

	- ian,
- ese
	Russia - Russian
China - Chinese
Россия - Русский
Китай - китаец
Electricity - electrician
Электричество - электрик

	- ion,

- tion,

- ation,

- sion,

- ssion
	to assert - assertion
            to connect - connection
утверждать - утверждение
    соединять - соединение
to organize - organization
    to admit - admission
организовывать - организация
допускать - допущение
to collide - collision
сталкиваться - столкновение

	- age
	to clear - clearage
очищать - очистка

	- ment
	to fulfill - fulfillment
выполнять - выполнение

	- ure
	to press - pressure
давить - давление

	- ance,

- ence
	to appear - appearance
to depend - dependence
появиться - появление
зависеть - зависимость

	- ing
	to begin - beginning
начинать - начало

	- ness
	dark - darkness
темный - темнота

	- ity,

- th
	active - activity
wide - width
активный - активность
широкий - ширина

	- dom,

- ism,

- hood,

- ship
	free - freedom
real - realism
свободный - свобода
действительный - реализм
child - childhood
friend - friendship
ребенок - детство
друг - дружба

	- able,

- ible
	to move - movable
to sense - sensible
двигать - подвижный
ощущать - ощутимый

	- ant,

- ent,

- ive
	to differ - different
to act - active
различаться - различимый
действовать - деятельный

	- ful,

- en

- al


	use - useful
gold - golden
польза - полезный
золото - золотой
center - central
центр -центральный

	- ie,

- ous
	history - historic
advantage - advantageous
история - исторический
преимущество - выгодный

	- y,

- ly
	dirt - dirty
day - daily
грязь - грязный
день - ежедневный

	- less,

- ish
	use - useless
old - oldish
польза - бесполезный
старый - староватый

	- en,

- fy
	Fast - to fasten
simply – to simplify
крепкий – укреплять
простой - упрощать

	- ze,

- ward
	real – to realize
on - onward
настоящий - осуществлять
на - вперед

	- ly
	bad - badly
плохой - плохо
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НАИБОЛЕЕ УПОТРЕБИТЕЛЬНЫЕ ПРЕФИКСЫ.

	ПРЕФИКСЫ
	ПРИМЕРЫ



	un -,

dis -
	common - uncommon


ability - disability

обыкновенный – необыкновенный; 
способность -  

                                                                       неспособность       

	over -,

under -
	to heat – to overheat
       estimate - underestimate

нагревать – перегревать
       оценивать -переоценивать

	post -,

pre -
	war - post -war
          war - pre - war

война – послевоенный   
война - довоенный

	re -

sub -
	write – to rewrite
                    way - subway
написать - переписать
дорога – военная дорога

	il -,

im -
	logical - illogical
                          polite - impolite

логичный - нелогичный
вежливый -невежливый

	anti -,

inter -
	frictional - antifrictional
change - interchange

фрикционный – антифрикционный;  обмен - взаимообмен

	co -
	existence - coexistence

существование - сосуществование


 ПРИЛОЖЕНИЕ 4
     НАИБОЛЕЕ  УПОТРЕБИТЕЛЬНЫЕ  СОКРАЩЕНИЯ

a.m. ante meridiem (лат.)      во столько-то часов утра

e.g.   exsempli gratin (лат.)    например

e.m.f. electromotive force      электродвижущая сила

etc.  et cetera (лат.)                и т.д.

f.p.s. feet per second              футов в секунду

ft.    foot, feet                         фут(ы)

gal.  gallon                             галлон
gr    gram(me)                        грамм

h (hr) hour                             час            
h.p.  horse power                   лошадиная сила
h.p.  high pressure                 высокое давление

i.e.    id est (лат.)                   то есть

kg     kilogram                       килограмм

lb      pound                           фунт
l.p.    low pressure                 низкое давление

m.p.h. miles per hour            миль в час
p.m.  post meridiem (лат.)    во столько-то часов пополудни

p.s.i.  pound per square foot  фунтов на квадратный фут

r.p.m  revolution per minute   оборотов в минуту
r.p.s.  revolution per second   оборотов в секунду
sq.    square                            квадратный
sec.   second                           секунда
w      watt                                ватт
X-rays  Roetgen rays             рентгеновские лучи 
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СЛОВОСОЧЕТАНИЕ

СЛОВОСОЧЕТАНИЕ – это такое сочетание двух или нескольких слов ,в котором есть поясняемые (главные) компоненты и поясняющие, распространяющие структуру словосочетания, и тем самым конкретизирующие содержание номинации данной строительной единицы языка.

modern airplanes 

round structures

various loads

fail safe design

pat of the fuselage

fuselages  of modern airliners

structural units of the airplane

the forward end of the fuselage

ОСОБЕННОСТЬ СОЧЕТАНИЙ СУЩ. + СУЩ, В АНГЛИЙСКОМ ЯЗЫКЕ СОСТОИТ В ТОМ ,ЧТО ОДНО ИЗ НИХ ВЫПОЛНЯЕТ ПОЯСНИТЕЛЬНУЮ ФУНКЦИЮ И ПЕРЕВОДИТСЯ НА РУССКИЙ ЯЗЫК ПРИЛОГАТЕЛЬНЫМ И СУЩЕСТВИТЕЛЬНЫМ В КОСВЕННОМ ПАДЕЖЕ.

airplane engine


- самолетный двигатель

fuel system



- топливная система

baggage compartment

- багажный отсек

engine control


- управление двигателя

engine control system

- система управления двигателя
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ОСОБЕННОСТИ ПЕРЕВОДА СТРУКТУР С ГЛАГОЛОМ В ПАССИВНОМ ЗАЛОГЕ.

СТРУКТУРА   to be+ Participle II.


Глагол в страдательном залоге переводится: 1 - сочетание глагола <<быть>> с краткой формой причастия.

The wing is (will be, was) inspected.

Крыло ( было ,будет) осмотрено.

2  - глаголом,оканчивающимся на <<ся>>, <<сь>>.

Control surfaces are divided into primary and secondary control surfaces. 

Плоскости управления разделяются на основные и вспомогательные.

3-неопределенно-личной формой глагола в действительном залоге в 3 л. ед. числа (если не указывается действующее лицо)

The Russian youth is given the widest opportunity for study.

Российским молодым людям предоставляют самую широкую возможность для учебы.

He was given a book. - Ему дали книгу
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Функции инфинитива в предложении и его перевод.


.
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ИНФИНИТИВНЫЙ ОБОРОТ <<for + сущ. (местоим.) + инфинитив>>.

	а)
	1

	2

	3
	4

	
	Подлежащее
They
Они демонстрировали
	Сказуемое
demonstrated
	второстепен. члены предложен.
the test again
опыт снова,
	оборот
for us to understand it better.
чтобы мы лучше его поняли.

	б)
	4

	1
	2
	3

	
	Оборот
For a fuselage to carry all loads.
Для того ,чтобы фюзеляж выдерживал все нагрузки.
	Подлежащее
it
он
	Сказуемое
is
является

	второстеп. члены предл.
all-metal construction.
цельнометаллической конструкции.
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ИНФИНИТИВНЫЙ ОПРЕДЕЛИТЕЛЬНЫЙ ОБОРОТ.

	а)
	1

	2
	3
	4

	
	Подлежащее
The device
Устройство,

	Оборот
to be tested by our engineer

которое должно быть(будет)испытано нашим инженером
	Сказуемое
is
находится
	второст. члены предл.
at the plant

на заводе



	б)
	1

	2
	3
	4

	
	Подлежащее
They
Они

	Сказуемое
test
испытывают

	второстеп. члены предл.
the alloys
сплавы,

	Оборот
to be used for production blades.

которые будут (должны) быть) использованы для производства лопаток.

	
	Самостоятельный причастный оборот и его перевод.

	

	а)
	1


	2
	3
	4

	
	Оборот

The airport being far from the city

Так как аэропорт находится далеко от города,


	Подлежащее

i

я


	Сказуемое

go

езжу


	второстеп. члены предл.

there by bus.

туда автобусом



	Переводится: обстоятельственным придаточным предложением, вводим союзами <<когда>>,<<если>>,<<так как>>.

	б)


	1

	2
	3
	4

	
	Подлежащее

The crew

Экипаж


	Сказуемое

had

совершил


	второстеп. члены предл

some flights that day,

несколько рейсов в тот день,


	Оборот

the fright to the south lasting 3

hours.
причем рейс на юг длился 3 часа.



	Переводится: обстоятельственным придаточным предложением, вводим союзами <<а>>,<<и>>,<но>.
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ПРИЛОЖЕНИЕ 12
Функции герундия и его перевод.

Переводится:

	Г Е Р У Н Д И Й


Подлежащее -инфин., сущ.

Learning is useful. Учиться полезно. (Учеба полезна).

Часть имен. сказ. –ифин., сущ.

   Our aim is training engineers for Civil Aviation.


Наша цель –готовить (подготовка) инженеров для гражданской

авиации.
Часть глаг. сказ.-инфин., сущ.
He began starting engines.

Он начал запуск (запускать) двигателей (ли).
Простое дополн.-инфин., сущ.
He likes reading books.

Он любит читать (чтение) книги (книг).
*Предл. дополн.-сущ.дополн. 
He thought of flying this plane.

предложения.
Он думает о пилотировании этого самолета.
*Определение –сущ.
There are many ways of inspecting this engine.


Есть много способов осмотра этого двигателя.
*Обстоятельство –сущ. с предлогом,
After training at the courses he went back to his job.

дееприч., придат. 
После учебы на курсах, он вернулся к своему делу.

предложение.


Примечание: * -употребляется всегда с предлогом.
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СОСЛАГАТЕЛЬНОЕ  НАКЛОНЕНИЕ

Сослагательное наклонение выражает действие не как реальный факт, а как предполагаемое, желательное или возможное при известных условиях.

Сослагательное наклонение образуется путем сочетания вспомогательных глаголов  should,  would с инфинитивом смыслового глагола без to.

Were the problem solved we should finish the tests.

Если бы проблема была решена, мы закончили бы испытания.

Сослагательное наклонение употребляется:

1. После оборотов типа:    It is necessary

                                         It is important

It is necessary that the instrument should be sensitive.
Необходимо, чтобы приборы были чувствительными.

2. В простых предложениях для выражения предположения, желания или возможности.

It would be interesting …           Было бы интересно…
3. В придаточных дополнительных предложениях после глаголов 

     to demand,  to wish,   to order,   to suggest   и др.

      He ordered that this engine be carefully examined.

      Он приказал, чтобы этот двигатель был внимательно проверен.

4. В придаточных предложениях цели после союзов that, so that, in order 

that,  lest

Write down these characteristics of engines lest you should forget them.

Запишите эти характеристики двигателей, чтобы не забыть их. 

Методические рекомендации по аннотированию и реферированию текста

Реферирование представляет собой краткое изложение основной информации первоисточника на базе его смыслового свертывания или, иначе говоря, обобщенное перефразирование основного содержания излагаемого в оригинальном материале. Кроме того, реферат предполагает следующую обязательную структуру: изложение существа текста, выводы автора и указание, в чем состоит оригинальность реферируемого материала. В качестве основных требований, предъявляемых к реферату, можно назвать следующие:

-
объективность, лаконичность, достаточная полнота и ясность изложения;

-
преимущественное использование простых предложений, языковых средств научной сферы общения;

Основные принципы составления реферата:

1.
Реферат представляет собой конспектное изложение существенных положений оригинала и отвечает на вопрос:"Какая основная информация за-ключена в реформируемом документе?"

2.При составлении реферата не ставится задача что-то доказать или убедить; реферат не содержит критической оценки; в нем объективно излагается то, что содержится в первичном документе.

3.Общие требования к языку реферата: точность, тактичность, ясность, простота. Быстрому и точному восприятию содержания реферата способствуют простые законченные предложения. Употреблять в реферате сложные, громоздкие предложения не рекомендуется, их надо расчленять на несколько простых.

4.Текст реферата включает большое количество перечислений. Это способствует компактному изложению основных данных из первоисточника без их обоснования.

5.Текст реферата не имеет абзацев, разделов, рубрик, так как реферат представляет собой логически компактное изложение сути содержания первичного документа.

В качестве подготовительной работы рекомендуются такие приемы, как расчленение текста на смысловые куски; озаглавливание этих кусков и составление плана; сокращение текста; лексический, грамматический и смысловой перефраз.

Аннотирование отличается от реферирования. Аннотирование подразумевает краткое сообщение о главной теме первоисточника, перечисление проблем, затронутых в нем, и заключение о главной мысли текста. Аннотирование ограничивается исключительно строго констатацией фактов.

Прежде чем приступать к аннотированию, ознакомьтесь с наиболее часто употребляемыми при составлении аннотации выражениями:

1. This text presents...
- в данном тексте представлено...

2. Тhis tехt contains...        - в этом тексте содержится...

3.Тhis tехt is аbоut...
 - текст о том, что...

4.Тhe  tехt says that...
 - в тексте говорится о...

5.Тhе кеу-note of the tехt  is as follows…- основная мысль текста заключает-
      ся в следующем...

6.In summing up the text says      - подводя итог, в тексте говорится...

7. Тhe purpose of this text is       - цель данного текста заключается в

                                                       следующем.
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ПЕРЕВОД ГЕРУНДИЯ С ПРЕДЛОГОМ.





Air–breathing engines





Rocket engines





JET ENGINES





Gas tourbines





turbojet





turboprop





turbofan





turboshaft





ramjet





pulsejet





Solid-propellant rocket engine





Liquid-propellant rocket engine





Инфинитив-определение


(существительное + инфинитив)





the possibility to fly – возможность летать


the aircraft to be destroyed – самолет, который


нужно уничтожить








The + прилагательное в сравнительной степени …,


the + прилагательное в сравнительной степени …


Чем …,    тем … .








Participle I   - stabilizing  - стабилизирующий


Participle II  - stabilized   - стабилизируемый








Without





In





On





By








<при>,<при помощи>,<посредством> + сущ./деепричастие.





He achieved these results by raising temperature.


Он достиг этих результатов (повышая)при повышение температуры.


<по> <после>+сущ/деепричастие совершенного вида.





On returning home he began preparing his report.


Возвратившись (по возвращении) домой, он приступил к подготовке


доклада.


<при>, +сущ. / деепричастие





In preparing his report he used new materials.


При подготовке (готовясь) доклада он воспользовался новыми


материалами.





<без> +сущ./ отрицательная форма деепричастия.


He understood the article without translating it.


Он понял статью, не переводя (без перевода) ее.




















+ ГЕРУНДИЙ





To test this device is our task.


Испытание этого прибора наша задача.





Our task is to test this device.


Наша задача –испытать этот прибор.





He is to start the engine right now.


Он должен запустить двигатель сейчас же.





Our engineers want to test the tail unit of the airplane.


Наши инженеры хотят испытать хвостовое оперение самолета.





The engineers came to the lab. to test blades.


Инженеры прибыли в лабораторию, чтобы испытать лопатки.





The combustion chamber to be tested  in a lad.


Камера сгорания для испытания находится в лаборатории.





часть сост.им.сказуем.





ИНФИНИТИВ





подлежащие





часть глагольн.сказуем.





дополнение.





обстоятельство





определение





by our engineers





are being tested


were being tested





are tested


were tested


will be tested





have been tested


had been tested


will have been tested





New  devices





(Present)


(Past)





(Present)


(Past)


(Future)





(Present)


(Past)


(Future)

















