МИНИСТЕРСТВО ОБРАЗОВАНИЯ 
UNIT IV. MACHINE-BUILDING

Text 1. ENGINEERING.

Задание. 
Прочитайте и переведите текст.

Today machines have to withstand such tremendous stresses and to be able of such complex motions that complicated and specialized calcu​lations taking hundreds of factors into account are needed in the design of even quite a simple machine like a motor-car engine.

So, as engineering progresses, engineers must become ever more scientific and specialized. Today the branches of engineering are so wide that it is impossible to classify them satisfactorily. But we may try to divide them into uses. The main divisions of engineering may be listed as follows:

1. Mechanical engineering.

Steam engines, internal combustion engines, turbines (steam, gas, water), pumps; compressors; machine-tools; mechanisms.

2. Electrical engineering.

a) Power: generators; motors; transformers; transmission (power lines etc.).

b) Electronics: radio, radar, television.

3. Civil engineering.     Dams; tunnels; roads, and so on.

4. Structural engineering.

The structural details of all large buildings and bridges.

1. Chemical engineering.

Any of these branches of engineering may require the special services of the following specialists' the metallurgist; the strength of materials expert; the thermodynamics of heat expert, the mechanics or machines experts; the various production engineering experts such as the engi​neering designer or the tool designer; the mathematician specializing in engineering problems and many more. The engineer must also deal with the economists to assure himself that he is producing what is wanted, and economically.

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Переведите следующие слова и словосочетания  на русский язык. Назовите значения интернациональных слов, проверьте правильность вашей догадки по словарю.

metallurgist, expert, mechanics, structural engineering, chemical engineering, mathematician, generator, civil engineering, heat expert, tool designer, economist, electrical engineering, engineering designer, strength of materials expert, turbine, tunnel, engine, steam engine, internal combustion engine

II. Завершите предложения, подобрав соответствующие окончания в правом столбце.

	1. At present there are …

2. It is very difficult …

3. The main divisions of engineering are …

4. So, engineers must become …

5. In designing even a simple machine …

6. Thus, any branch of engineering may require …
	a) more scientific and specialized.

b) the special services of specialists from various branches.

c) numerous branches of engineering.

d) complicated and specialized calculations are needed.

e) to give a satisfactory classification of these ranches.

f) Mechanical engineering, electrical engineering, civil engineering, structural engineering and chemical engineering. 


III. Заполните таблицу по образцу.

	Branch of Engineering
	Specialist
	Object of Work

	1. civil engineering
	civil engineer
	dams, tunnels, roads…

	2. mechanical engineering
	
	

	3. electrical engineering

a)

b)
	
	a)

b)

	4. structural engineering
	
	

	5. chemical engineering
	
	


IV. Воспользовавшись заполненной таблицей, расскажите об основных отраслях техники, специалистах, работающих в этих отраслях, содержании их работы.

V. Прочитайте о том значении, которое имеют технические специальности в экономике Великобритании. Передайте основную идею текста.

So What Is Engineering?
The engineering industry makes most of the things that are essential and useful: aerospace, cars, hospital equipment, telecommunications and even the humble kettle. Engineering also makes most of the things other industries need from cash dispensers and electronic mail for the banking industry to microphones and staging for the entertainment industry. In the production of everything from chocolates to the Channel Tunnel, the key individuals are the engineers. It's an industry that still contributes significantly to the wealth of the UK, the very diverse manufacturing industry sector alone generates around a third of the national wealth and employs approximately 32 percent of the working population.
In recent years, engineering has changed out of all recognition. The sheer speed of change in many manufacturing technologies is startling. Thanks to the introduction of computers and new technologies like Virtual Reality, people are more in control than ever. This also means the engineering employers are looking for people with a wider range of skills and personalities: from lone-theorists to more gregarious and practical individuals; from managers who can handle people, lead teams and solve problems, to creative designers with a keen sense of market realities. Engineering needs them all — women as well as men.
GRAMMAR REVISION

Continuous Passive
a) A new plant (to construct) on the Volga now. – A new plant is being constructed on the Volga now. 

b) The problem (to discuss) at 5 p.m. yesterday. – The problem was being discussed at 5 p.m. yesterday. 

I. Переведите следующие предложения.

1. Much attention is being given at present to the modern equipment of research laboratories. 2. The idea of constructing a new auto plant was being widely discussed some years ago. 3. Much is being done to improve the conditions for research work. 4. wide investigation is being carried on in the field of machine-building now. 5. Many old  plants and shops are being expanded and reconstructed now. 

II. Раскройте скобки и поставьте глагол в нужную форму времени, залога и вида.

1. The question about a new laboratory (to discuss) at a special meeting yesterday at 6 p.m. 2. Different types of cars and lorries (to produce) in our country now. 3. This plant (to achieve) great results in producing fuel equipment years ago. 4. Many new service centres (to build) in our country now. 5. The work still (to go on). 6. My friend (to work) at a new design of this forging when I (to come) to his laboratory a week ago. 7. Different body fixtures (to test) in this laboratory at present.  8. What you (to do) when I (to come) in? – I (to read) an article on internal combustion engines. 10. The scale of producing a new car (to increase) with every passing year. 11. This new model (to produce) by the Volzhky Car Works in Togliatti. 12. Our specialists and representatives of the Renault Company of France (to work out) the technological processes of manufacturing the engines. 13. Advanced technologies (to apply) in most branches of engineering.

III. Подберите необходимые  формальные показатели к следующим предложениям.

1. Some progress is being made in machine-building. (last year, regularly, at present) 2. When I came to their plant a new model of the sporting car was being tested. (tomorrow, still, soon, now) 3. The greatest importance is given to the further development of gas equipment. (yesterday, now, today, at that time) 4. The process of the technical re-equipment of transport is going on. (soon, continuously, at that time) 5. The automobile industry is making progress in all types of transport. (tomorrow, next month, a year ago, soon, nowadays) 6. It is expected that cars with less toxic exhaust gases will be widely used. (now, last year, at present, in future, tomorrow)

IV. Составьте предложения, используя следующие формы глагола; не забудьте о формальных признаках.

1. … was investigating… 2. … is supplied … 3. … will design… 4. … is being established… 5. … will be reconstructed … 6. … was being operated … 7. … is provided … 8. …will be expanding …  9.  … was being developed … 

Text 2. MECHANICAL ENGINEERING.

Задание. 
Прочитайте и переведите текст.


Mechanical engineering has been recognized as a separate branch of engineering since the formation of the Institution of Mechanical Engineers of Great Britain in 1847. The development of the textile machinery, steam engines, machine-tools, pumping machinery, turbines and locomotives of that time made such a diversity interest for civilian engineers that these and allied subjects were called mechanical engineering. 

Mechanical engineering deals with the design, construction and operation of machines and devices of all kinds, and with research and sciences upon which these depend. Among these machines are prime movers such as engines and turbines using air, gas, steam and water as operating media; pumping machines and other hydraulic apparatus; steam boilers, heating, ventilating, air conditioning and refrigerating equipment, transportation structures used in aviation; automotive engineering, railroads and ships, machine-tools, special machines for industry and for construction of buildings, railroads and harbors. In fact, mechanical engineering enters into the work of all engineers whose machines are to be developed for the processes of specialists of the other branches of engineering. To understand better the extent of the activities and interests of mechanical engineers, the following lists of the professional divisions and technical committees of the American Society of Mechanical Engineers (ASME) are given.

Professional divisions; applied mechanics, aviation, fuel, graphic arts (printing), heat transfer, hydraulics, industrial instruments and regu​lators, management, materials handling, metals engineering, oil and gas power, process industries, production engineering, railroad, rubber and plastics, textiles, wood industries.

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Какое событие, связанное с утверждением машиностроения как отдельной отрасли промышленности, упомянуто в первом абзаце текста. 

II. Просмотрите второй абзац текста и определите связь между этим текстом и текстом ‘Engineering’.

III. В третьем абзаце текста дается классификация отраслей и подразделений Американского общества инженеров-механиков. Какие из этих отраслей были отмечены в тексте ‘Engineering’?
IV. Заполните схему, используя информацию текста.

Mechanical Engineering

machines and devices                                
professional division

1) 1)

2) 2)

3) 3)

4) 4)

5) 5)

GRAMMAR REVISION

Perfect Passive

I. Переведите предложения, обращая внимание на значение глагольных форм.

1. All means of production have been recently modernized in this field. 2. Sixteen specialized plants including the first section of a plant in Cheboksary for the manufacture of heavy-duty tractors for melioration and construction work had been put into operation by the end of 1975. 3. The development in all fields of science and technology has always been marked by a desire to advance man’s potentialities in all directions. 4. Great attention has been paid to have materials whose properties can be changed and controlled. 5. Every tool, machine and material used by the engineer to accomplish his purpose stems directly from machine-tools or has been evolved from machines which themselves were produced by machine-tools. 6. All these components have been developed into a complicated mechanism, detailed drawings  have been made of all component parts.

II. Заполните пропуски во втором предложении пассивной формой глагола из первого предложения. Переведите предложения.

1. This complex has produced many new types of vehicles recently. – Many  new types of vehicles … at this complex recently. 2. The KAMAZ plant has occupied a huge territory of almost 1,000 hectares. – A huge territory of almost 1,000 hectares … by KAMAZ plant. 3. After the engineer has finally checked the drawings and found them satisfactory, materials are ordered. – After the drawings ... finally and found satisfactory, materials are ordered. 4. The scientists have proved that materials may exist whose properties are as superior to those of diamond as diamond is superior  to carbon. – It … by scientists that materials may exist whose properties are as superior to those of a diamond as diamond is superior to carbon. 5. Our specialists and representatives of the Renault Company of France have worked out the technological  processes of manufacturing the engines. – Technological processes of manufacturing the engines … by our specialists and representatives of the Renault Company.

III. Раскройте скобки и поставьте  глагол в нужную форму времени, вида, временной соотнесенности  и залога.

1. Our plant (to reequip) recently with every facility  for body work including cold stamping of the main body components. 2. New machines (to design) nowadays to deal with new problems which continually arise in modern industry. 3. More than half a century ago the phenomenon of superconductivity (to discover). 4. At present great progress (to make) in technical re-equipment of automobile transport. 5. This new model (to produce) by the Volzhsky Car Works in Togliatti. 6. An all-plastic car (to exhibit) lately: nearly the whole car except the engine and transmission is of plastics or reinforced plastics. 

Text 3. TRENDS IN THE MODERN MACHINE-BUILDING

INDUSTRY
Задание. Прочитайте текст и определите: 

1) о каких двух основных направлениях современного машиностроения упоминается в первом абзаце;

2) в каком абзаце перечисляются новые виды автоматизированных машин и механизмов;

3) в каких абзацах говорится о методах повышения срока службы и надежности современных машин.

The scientific and technological progress will continue in engineering along two main headlines. Firstly, it is automation, including the creation of "unmanned" industries. Secondly, raising the reliability and extending the service life of machines. This certainly requires new technology. The machine modules on a large scale are well suited for "unmanned" industries. Intense work is being carried out on new robots. What we need is not merely manipulators which can take up a workpiece and pass it on, but robots which can identify objects, their position in space, etc.
We also need machines that would trace the entire process of machining. Some have been designed and are manufactured. Modern engineering thinking has created new automated coal-digging complexes and machine systems, installations for the continuous casting of steel, machine-tools for electrophysical and electrochemical treatment of metals, unique welding equipment, automatic rotor transfer lines and machine-tool modules for flexible industries.
New technologies and equipment have been designed for most branches of engineering. In the shortest time possible the engineers are to start producing new generations of machines and equipment which would allow manu​facturers to increase productivity several times and to find a way for the application of advanced technologies.
Large reserves in extending service life for machines can be found in the process of designing. At present, advanced methods have been evolved for designing machines proceeding from a number of criteria. Automatic design systems allow for an optimizing of the solutions in design and technology when new machines are still in the blueprint stage. A promising reserve in increasing the life of parts is strengthening treatment. In recent years new highly efficient methods have been found.
First and foremost of them is the vacuum plasma methods for coating components with hard alloy compounds, such as nitrides and carbides of titanium, tungsten and boron. Methods have been designed for reinforcing  machine parts most vulnerable to wear and tear, such as in grain harvesters, to make them last several times longer. 

Thus, it is not merely quantity engineers and scientists are after, rather it is a matter of major characteristics. In other words, this is a matter of quality, and not of the mere number of new machines, apparatus and materials. 
TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Назовите значения следующих интернациональных слов.

module, robot, to identify, manipulator, electrophysical, electrochemical, unique, rotor, line, productivity, to reserve, criteria, to optimize, vacuum, plasma, component, nitride, carbide, titanium, apparatus

II. Найдите в тексте эквиваленты для  русских словосочетаний.

срок службы, передовые методы, электрофизическая обработка, модуль станка, система проектирования, составы из твердых сплавов, методы вакуумной плазмы, упрочение деталей машин, гибкое производство, полностью автоматизированное производство

III. Определите, какие из данных высказываний соответствуют содержанию текста.

1. There are two main trends in modern machine-building: automation and raising of the reliability of machines. 2. The creation of ‘unmanned’ industries is included into automation. 3. Machine modules and robots are not suited for ‘unmanned’ industries. 4. Automation and raising of the reliability of machines require new technologies. 5. Advanced technologies are applied in most branches of engineering. 6. The service life of machine parts can’t be increased by strengthening  treatment. 7. Hard alloy compounds are employed for coating components. 8. The process of designing can also be automated. This gives the advantage of optimizing solutions in design and technology.

IV. Найдите в тексте абзацы, соответствующие положениям схемы. Дополните диаграмму, если это необходимо.                     

Trends in technological progress

  

 a) Automation                                         
b) raising reliability and 

                                                              
extending the service life

1) robots;                                               

1) strengthening treatment;

2) automatic rotor transfer lines;              

2) reinforcing machine parts;

3) flexible industries                               

3) vacuum plasma method

What else?                                             

What else?

V. Answer the following questions:

1. Name the main trends in modern machine-building. 2. What does automation include? 3. In what way can automation be achieved? 4. What is the role of new technologies? 5. Give some examples of advanced methods for increasing the service life of machine parts. 6. How can the process of designing be improved? 7. What is the main task of the engineers and scientists developing new machines and technologies?

VI. Подготовьте сообщение по теме “Trends in the modern machine-building industry”.

GRAMMAR REVISION

Категория наклонения. (The Category  of Mood)

	Изъявительное наклонение
	Сослагательное наклонение

	1. Значение: выражает действие как реальный факт в настоящем, прошедшем или будущем.

2. Форма: 

Shall(will), can, may +V

I will be glad to meet him again.
	1. Значение: выражает предполагаемое, возможное или желательное  действие.

2. Форма:  should (would), could, might +V

I would be glad to meet him again. 


Условные предложения

	Изъявительное 

наклонение
	Сослагательное наклонение

	1. Настоящее время:

If she is asked to come she always comes.

2. Будущее время:

If this problem is less important, it will not be discussed.

3. Прошедшее время:

If I had free time yesterday, I spent it on reading. 
	1. Настоящее, будущее время:

If she were asked to come, she would always come. 

If this problem were less important, it would not be discussed.

2. Прошедшее время:

If I had had free time yesterday, I would have spent it on reading. 


I. Определите, в каких из следующих предложений употреблено сослагательное наклонение.

1. These castings could not be used because of their defects. 2. If a device transmits force into motion it is called a machine.  If a device transmitted force into motion it would be called a machine. 3. If we were pulling a rubber band and then stopped pulling it, the rubber band would quickly return to its original shape and size. 4. We know that we should return soon. 5. If defective castings were brought in for analysis of their defects yesterday, they were tested. 6. If defective castings were brought in for analysis, they would be tested. 7. If there are any changes, the laboratory technician will know. 8. I should have been glad if he had come here yesterday. 9. They would like to see the world’s longest bus. 10. If the new equipment had been delivered in time yesterday, there would have been no problem at all. 

II. Раскройте скобки и поставьте глагол в нужную форму.

1. If they (to use) another method, the results would have been different. 2. If the complete list of details had been prepared, the engineer (to buy) everything in time. 3. If the load (to increase), the speed would decrease. 4. If all the people of the world (to count) the atoms in a drop of water, they would not be able to finish their work even in ten thousand years. 5. If one knows the dimensions of the body, he (to calculate) easily its volume. 6. If every star in the sky were to shine with the same degree of brightness, the distance to any star (can) readily be established. 7. If he (to know) the specific heat and the weight of the substance, he would have calculated its thermal capacity. 8. If you rubbed the stick, it (to become) warm.

Text 4. INDUSTRIAL ENGINEERING AND AUTOMATION

Задание. 
Прочитайте и переведите текст.

A major advance in twentieth century manufacturing was the development of mass production techniques. Mass production refers to manufacturing processes in which an assembly line, usually a conveyer belt, moves the product to stations where each worker performs a limited number of operations until the product is assembled. In the automobile assembly plant such systems have reached a highly-developed form. A complex system of conveyer belts and chain drives moves car parts to workers who perform the thousands of necessary assembling tasks.
Mass production increases efficiency and productivity to a point beyond which the monotony of repeating an operation over and over slows down the workers. Many ways have been tried to increase productivity on assembly lines: some of them are as superficial as piping music into the plant or painting the industrial apparatus in bright colors; others entail giving workers more variety in their tasks and more responsibility for the product.
These human factors are important considerations for industrial engineers who must try to balance an efficient system of manufacturing with the complex needs of workers.
Another factor for the industrial engineer to consider is whether each manufacturing process can be automated in whole or in part. Automation is a word coined in the 1940s to describe processes by which machines do tasks previously performed by people. The word was new but the idea was not. We know of the advance in the development of steam engines that produced automatic valves. Long before that, during the Middle Ages, windmills had been made to turn by taking advantage of changes in the wind by means of devices that worked automatically. 

Automation was first applied to industry in continuous-process manufacturing such as refining petroleum, making petrochemicals, and refining steel. A later development was computer-controlled automation of assembly line manufacturing, especially those in which quality control was an important factor. 

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Переведите следующие слова и словосочетания. Если нужно, проконсультируйтесь со словарем.

production, belt, line, process, manufacturing, automation, mass production, conveyer belt, assembly line, industrial engineer, manufacturing process, continuous-process manufacturing, assembly line manufacturing, computer-controlled automation, productivity, efficiency, operation, advance,  petrochemicals, steel refining, petroleum refining

II. Ответьте на вопросы.

1. What is  a major development in manufacturing in the twentieth century? 2. How is mass production often exemplified by the assembly of automobiles? 3. Discuss efficiency and productivity in mass production. 4. Describe some experiments to increase productivity  on assembly lines. 5. When and why was the word ‘automation’ coined? 6.give some examples of automation that were in use before the word itself was created. 7. To what kinds of industries was automation first  applied? 8. What was a later development in industrial automation?

III. Приготовьте сообщение на данные темы. 

1. Характерные черты массового производства. 

Mass production - manufacturing process  (in which)   - ………  (where) ……             

2. Сборочный конвейер на автомобильном заводе.

Automobile assembly plant - ………(which)- ……… (who) ……

3. Способы увеличения производительности конвейера.

 ways to increase productivity are – 1) …... , 2) …… , 3) .…..

4. Внедрение автоматизации в производство.

The Middle Ages                           ………………

…………………                            steam engine

 …………………                          continuous-process manufacturing

GRAMMAR REVISION

Инфинитив (The Infinitive)

	Форма
	Active
	Passive

	Indefinite
	to write
	to be written

	Continuous
	to be writing
	---------

	Perfect
	to have written
	to have been written

	Perfect Continuous
	to have been writing
	---------

	Употребление
	Функции

	1. в позиции сущ.:

а) перед глаголом;

б) после глагола-связки;

в) в после глагола

2. в позиции прилаг.

3. в позиции наречия
	1. a) To study is important. (подлежащее)

    b)Our aim is to study. (именная часть сказ.)

    с) He began to study at school. (часть составного  

        глагольного сказ.)

2. He has the chance to study well. (определение)

3. He went to London to study there. 

    (обстоятельство)


I. Переведите следующие предложения. Определите форму и функцию инфинитива.

1. To train highly qualified  scientific workers is extremely important for the development of modern science. 2. They hoped to be sent to the conference. 3. The process to be analyzed in this article is known as ionization. 4. To increase the productivity of the machine-tool one should know the characteristics of the material which is machined. 5. The engineer was asked to design a transistor device which will regulate the temperature in the laboratory. 6. In order to break this glass a great amount of force must be applied. 7. To study this phenomenon requires much knowledge. 8. Our plant produces automatic and semiautomatic machine-tools to be installed in new large shops. 9. The same element may combine in different proportions to give different compounds. 10. The problem to find a more economical way of production was solved. 11. This method is accurate enough to give reliable results. 12. Professor Smith was the last to leave the laboratory. 

Text 5.

Задание. 
Прочитайте и переведите текст.

We now use the term automation for specific techniques combined to operate automatically in a complete system. These techniques are possible because of electronic devices, most of which have come into use in the last thirty years. They include program, action, sensing or feedback, decision, and control elements as components of a complete system.
The program elements determine what the system does and the step-by-step manner in which it works to produce the desired result. A program is a step-by-step sequence that breaks a task into its individual parts. Some steps in an industrial automation program direct other parts of the system when and how to carry out their jobs.
The action elements are those which do the actual work. They may carry or convey materials to specific places at specific times or they may perform operations on the materials. The term mechanical handling device is also used for the action elements.
Perhaps the most important part of an automated system is sensing or feedback. Sensing devices automatically check on parts of the manu​facturing process such as the thickness of a sheet of steel or paper. This is called feedback because the instruments return or feed back this information to the central system control.
The decision element is used to compare what is going on in the system with what should be going on, it receives information from the sensing devices and makes decisions necessary to maintain the system correctly. If some action is necessary the decision element can give instructions or commands to the system.
The control element consists of devices to carry out the commands of the decision element. There may be many kinds of devices: valves that open or close, switches that control the flow of electricity, or regulators that change the voltage in various machines; they make the necessary corrections or adjustments to keep the system in conformity with its program.
An industrial engineer working with automated systems is part of a team. Many components of the system, such as computers, are electronic devices so electronic engineers and technicians are also involved. 

Many of the industries in which automation has proved particularly suitable – chemicals, papermaking, metals processing – involve chemical processes, so there may be chemical engineers at work too. An industrial engineer with expertise in all these fields may become a systems engineer for automation projects thereby coordinating the activities of all the members of the team.
TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Ответьте на следующие вопросы.

1. What are some elements of an automated system? What makes them possible? 2. What is a program? What does it do in an automated system? 3. Name two terms used to describe  the elements which do the actual work. What are some jobs these elements may do? 4. What are some of the things sensing devices do? 5. How do sensing devices act on the information they receive? Why is the process sometimes called feedback? 6. What is the function of the decision element? What can it do? 7. What does the control element consist of? What can these devices do? What is their purpose? 

II. Заполните пропуски в следующем тексте, выбрав один из предложенных вариантов.

MECHANICAL ENGINEERING AND MACHINE-BUILDING


Mechanical engineering is concerned with mechanisms, … (gases, machines, air) and energy conversions and covers all manners of energy utilization with minimum pollution of the environment. It covers  transport, machines and … (bridge, manufacturing, engine) processes and the efficient use of mechanisms  without excessive vibration and stresses. It covers materials and measurement and the processes of … (robot, welding, strengthening) treatment, and … (reinforcing, tracing, raising) of the machine parts. All these aspects are connected with design, automation and … (motor, automation, advanced) technology.


The main branches of industry in Nizhny Novgorod  are machine-building and metal … (performing, processing, identifying) followed by chemical and oil refining industry. Machine-tool building and metal working industries are focused on metalware and tool products for machine-building industries as well as on production of consumer goods and tools. The leading part in the machine-building belongs to the plant … (increasing, producing, moving) milling machines equipped with microprocessors. The policy of machine-building industry is aimed at raising … (reliability, workpiece, monotony) of the production, extending the service … (work, development, life) of parts, increasing … (productivity, machine-tool, control). 

GRAMMAR REVISION

INFINITIVE CONSTRUCTIONS (Инфинитивные обороты)

I. Complex Object.

подлежащее + сказуемое (Active) + дополнение + инфинитив


дают главное предложение            переводятся подлежащим и сказуемым

                                                     придаточного предложения
e.g. 
We expect the scientist to be involved in the work. 

· Мы предполагаем, что этого ученого привлекут к этой работе. 

Experience shows this strategy to have produced better results than 

more traditional algorithms. 

– Опыт показывает, что эта стратегия приводила к лучшим 

результатам, чем традиционные алгоритмы. 

We saw concrete parts be prefabricated at the works. 

– Мы видели, что цементные части заранее изготавливались на 

заводе. 

People make systems work. 

– Люди заставляют системы работать.

II. Complex Subject.

подлежащее      +     сказуемое ( обычно Passive)    +    инфинитив


становится            выносится вперед, образует             становится 

подлежащим          главное предложение                      сказуемым    

                              

                             придаточного предложения

e.g. 
The lifetime of the equipment is assumed to be 30 years. 

– Предполагается, что срок службы такого оборудования составляет

30 лет. 

The method is reported to have given good results. 

· Сообщается, что этот метод дал хорошие результаты.

The real situation is likely to be very complex. 

-  Вероятно, реальная ситуация является очень сложной. 
III. Оборот “for +  существительное + инфинитив”.

e.g. 
There is a tendency for the method to be used in all the experiments. 

· Существует тенденция к тому, чтобы использовать этот метод во 

всех экспериментах. 

Задание. 
Переведите следующие предложения. Определите тип 

инфинитивной конструкции.

1. We made this reaction run at reduced pressure. 2. The conditions seem to have been poorly chosen. 3. It is possible for the computers to handle all types of information. 4. Work on the iron stabilized material does not seem to have been reported. 5. The rate constant does not appear to be much affected. 6. These variations were found to make little difference in the results. 7. The great heat made the engineer utilize other working conditions. 8. Light and radio waves are said to be of similar nature. 9. These chemical changes appear to have been caused by heat. 10. The technician felt something heavy strike the platform. 11. A high energy of activation is necessary for the reaction to proceed. 12. Mobile atomic power stations are certain to be developed and maintained in our country. 13. The laboratory assistant expects the devices to have been repaired some days ago. 14. We know him to have worked out a new method of applying quantum generators in medicine. 15. The capacity of this aggregate proves to be increasing by and by from its starting. 16. Nearly a month is required for the Moon to circle the Earth. 17. These experiments are likely to have been made in suitable conditions. 18. The discovery of a laser is sure to be of great value. 19. This is a good possibility for us to utilize the electronic equipment for speeding up the process of calculation. 20. The application of this device is unlikely to give better results. 

UNIT V. ENGINEERING MATERIALS

Text 1.  Engineering Materials
Задание. 
Прочитайте текст и скажите: 

а) в каком абзаце говорится о подразделении всех металлов 

на два типа;

б) о каких металлах упоминается в тексте.


Engineers have to know the best and most economical materials to use. Engineers must also understand the properties of these materials and how they can be worked. There are two kinds of materials used in engineering – metals and not-metals. We can divide metals into ferrous and non-ferrous. The former contain iron and the latter do not contain iron. Cast iron and steel, which are both alloys, or mixtures, are the two most important ferrous metals. Steel contains a smaller proportion of carbon than cast iron. Certain elements can improve the  properties of steel and are therefore added to it. For example, chromium may be included to resist corrosion and tungsten to increase hardness. Aluminium, copper, and the alloys (bronze and brass) are common non-ferrous metals.


Plastics and ceramics are non-metals; however, plastics may be machined like metals. Plastics are classified into two types – thermoplastics and thermosets. Thermoplastics can be shaped and reshaped by heat and pressure but thermosets cannot be reshaped because they undergo chemical changes as they harden. Ceramics are often employed by engineers when materials which can withstand high temperatures are needed. 

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Соедините пары предложений, используя:  however - однако, therefore - следовательно, because – так как. Следуйте образцам.

MODEL 1. 
(a) Copper does not rust. 

(b) Copper corrodes. – Copper does not rust; however it corrodes.

MODEL 2.
(a) Cast iron is a brittle metal. 

(b) Cast iron is not used to withstand impact loads. – Cast iron is a 

brittle metal, therefore it is not used to withstand impact loads.

MODEL 3.
(a) Titanium is used for aircraft frames. 

(b) Titanium is light and strong. – Titanium is used for aircraft 

frames because it is light and strong.

1. Chromium resists corrosion. Chromium is added to steels to make them rust-proof. 2. Manganese steel is very hard. Manganese steel is used for armour plate. 3. Bronze has a low coefficient of friction. Bronze is used to make bearings. 4. Nylon is used to make fibres and gears. Nylon is tough and has a low coefficient of friction. 5. Tin is used to coat other metals to protect them. Tin resists corrosion. 6. Tin is expensive. The coats of tin applied to other metals are very thin. 7. Stainless steels require little maintenance and have a high strength. Stainless steels are expensive and difficult to machine at high speeds. 8. Nickel, cobalt and chromium improve the properties of metals. Nickel, cobalt and chromium are added to steels. 

II. Соедините следующие предложения, используя предложенные слова:

MODEL:  

because/and/however:
Plastics are used widely in engineering. They are

cheap. They have a resistance to atmospheric corrosion.

 Plastics are not particularly strong. 

– Plastics are widely used in engineering because they are cheap and have a resistance to atmospheric corrosion; however, they are not particularly strong.

and:  


There are two types of plastics. Thermoplastics are plastics. 

Thermosets are plastics.

and/whereas/and:
Thermoplastics will soften when heated. Thermoplastics will 

harden when cooled. Thermosets set on heating. Thermosets 

will not remelt. 

from/to: 

Plastics are used to make a great variety of products. 

Plastics are used to make textiles. Plastics are used to make 

engineering components.

such as: 

Plastics are available in many forms. Plastics are available 

in the form of sheets, tubes, rods, moulding powders and 

resins.

to: 


Various methods are used. These methods convert raw 

plastic into finished products. 

when/and: 

The chemical changes have taken place. The mould is 

opened. The molding is extracted.

by: 


plastic bowls are made. The compression moulding method 

is used.

with/which: 
The equipment consists of a press. The press has two heated 

platens. The two heated platens carry an upper and a lower 

mould.

III. Запомните значение следующих полусуффиксов:
- tight 


– характеризует качество соединения

- proof, - resistant 
– характеризует свойства материалов

e.g. 
an air-tight connection – a connection which air cannot pass through

a heat-resistant material – a material which is not damaged by heat

a moisture-proof coating – a coating which moisture cannot pass

an acid-proof cement – a cement which is not damaged by acid

Переведите следующие словосочетания: 

a gas-tight seal, an oil-proof cement, a water-resistant coating, a water-tight connection, a sound-proof engine cladding, a rust-proof surface, a shock-proof mounting, a corrosion-resistant steel, a weather-proof surface

GRAMMAR REVISION 

PARTICIPLE (Причастие)

	Значение
	Форма 

	Причастие 
	Active Voice
	Passive Voice

	Participle I (Indefinite)

Действие, одновременное с действием сказуемого предложения
	V1-ing – using
a) использующий, ис-пользовавший (опреде-ление)

b) используя (обстоя-тельство)
	being +V3 – being used
a)используемый, исполь-зующийся, который исполь-зуется (определение)

b) будучи использован, когда (его) использовали (обстоятельство)

	Participle I (Perfect) – 

Действие, предшествующее действию сказуемого предложения
	having+V3 – having used
использовав, когда (он) использовал (обстоят.)
	having been+V3 – having been used

когда (его) использовали (обстоятельство)

	Participle II
	--------------
	V3 – used

a) используемый, использо-ванный (определение)

b) когда (его) использовали (обстоятельство)


Задание. 
Переведите следующие предложения на русский язык. 

Определите форму и функцию причастия.

1. We were demonstrated an operating system. 2. Designing new systems we can use electronic computers. 3. Having finished the experiment the engineers started a series of new tests. 4. A barometer is an instrument measuring atmospheric pressure. 5. Metals being used in industry in the form of alloys have better properties than pure metals. 6. Having made many experiments scientists proved that electricity had an atomic character. 7. Being the cheapest of the metals cast iron is widely used everywhere. 8. A neutron is a particle having the same mass as a proton but carrying no electric charge. 9. An automobile begins its life in the fully mechanized assembly department. 10. The area of the car works built on the Kama river is almost 1000 hectares. 11. The cars are going through special tests called “the Belgian road” and the washboard road. 12. The results obtained were carefully studied. 13. When frozen, water is a colourless solid known as ice. 14. The steering system used has been tested by the research engineers of the safety device laboratory. 15. When assembled the car undergoes various tests. 16. In one of the  plants visited, the delegates were shown new types of equipment. 17. Having taken everything into consideration, he decided not to go there. 18. The method used facilitated the procedure. 19. We also discussed experiments connected with some related questions. 20. Written in pencil the article was difficult to read.  

Text 2. The Plastic Age.

Задание. 
Прочитайте и переведите текст.


It’s in our homes. It’s the most common material in the workplace. Sometimes it’s even in our bodies. We may be moving into the Information Age, but it’s hard to believe that we are not living in the Plastic Age.

The very name “plastic” means versatility. You can bend it, mold it, model it, twist it and ply it in a number of different ways. The finished product can be a soft and airy foam or a hard and strong compound rivaling the sturdiest metal alloys. In its many forms, plastic has forever changed the way we live. 

The first in the long line of man-made plastics was called Bakelite, after its inventor, Leo Baekeland. Many years of work in his chemistry lab in Yonkers, New York, led him in 1907 to the invention of the first synthetic polymer (plastic), made by linking small molecules together to make large ones. 

Baekeland made his new material by mixing the carbolic acid (phenol) with the strong-smelling formaldehyde to make a third material that was nothing like the original two. It turned out to be a substance that would change the world.

Some of the early uses for plastic were to make things like radio cabinets, buttons, billiard balls, pipe-stems, toilet seats, airplane parts and, the object of Baekeland’s research, shellac (шеллак). Baekeland’s trick was to take the resin produced by the two chemicals and heat it under pressure to produce a soft solid that could be molded and hardened or powdered and set under pressure. With this innovation, the plastic revolution was under way. 

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Просмотрите текст “The Plastic Age”  и определите: 

a) в каких абзацах описывается технология получения пластмассы;

b) в каком абзаце описываются свойства пластмассы;

c) основные шаги деятельности изобретателя, в честь которого назван бакелит.

II. Подготовьте сообщение на тему “The  Substance that changed the world” по плану:

a) properties of plastics;

b) the first man-made plastics;

c) the early uses for plastic.

III. Составьте на английском языке схему получения:

    а) 
бакелита;  

    б) 
шеллака:

исходные материалы – процесс - результат – свойства

GRAMMAR REVISION

PARTICIPLE CONSTRUCTIONS (Причастные конструкции)

I. Complex Object.

Подлежащее  +  сказуемое  +  дополнение  +  (as) Participle I (II)


дают главное предложение   перев. подлежащим     перев. сказуемым

                                           придаточного предл.    придаточного предл.  

e.g. 
I hear the bell ringing. – Я слышу, как звенит звонок. 

You must have your hair cut. – Вы должны подстричься. 

We consider the parameter as utilized to limit the number of questions 

asked. - Мы считаем, что этот параметр используется для 

ограничения числа  задаваемых вопросов. 

They thought the reaction as being of the first  order. - Они считали, 

что реакция была первого порядка.

II. Complex Subject.

Подлежащее +   сказуемое   +   (as)  Participle I (II)


                        Обычно Passive
                        выносится вперед,

                       образует главное предл.

            Образуют придаточное предложение

e.g. 
They were seen crossing the street. – Видели, как они переходили 

улицу. 

The dinner was left untouched. – Обед оставили нетронутым. 

The problem was recognized by many scientists as being of great 
importance. - Многие ученые признали, что эта проблема имеет 

огромное значение. 

The class of regulators can be thought of as composed of 3 parts. – 

Можно  считать, что этот класс регуляторов состоит из трех частей.

III.Absolute Participle Constructions.
a) Nominative Absolute Participle Construction. (NAPC)

1) если в начале предложения, то в русском языке используются подчинительные союзы – так как. когда, если, хотя, после того как 

e.g. 
All the equipment removed, the explorers stopped working. 
· Когда все оборудование было убрано, исследователи прекратили

работу.  

The other conditions being equal, the acceleration will be the same. 
- Если все остальные условия будут равны, ускорение будет одним и 

тем же.

2) если в конце предложения, то перед придаточным употребляются союзы – причем, а, и

e.g. 
We carried out a series of reactions, the raw materials brought from
their laboratory. 
· Мы провели серию реакций, причем исходные материалы были 

взяты из их лаборатории.  

b) Prepositional Absolute Participle Construction.(PAPC)

Вводится служебным словом with,  запятая может отсутствовать.

e.g. 
With water being cooled, the rate of the reaction was low. 
- Когда (если) воду охлаждали, скорость реакции была низкой. Performance observations were recognized, with particular attention being on the variables. 
- Наблюдения за работой механизма регистрировались, причем особое внимание уделялось переменным величинам.

Задание. 
Переведите предложения на русский язык, обращая 

внимание на причастные обороты. 

1. I want the letter posted at once. 2. The situation being favourable, they bought the shares. 3. I have just had the newest version installed. 4. The conference being over, the delegates made a tour of the country. 5. You must have your new TV set regulated. 6. Personal computers being widely used, their characteristics are improved. 7. I had my watch repaired. 8. They were seen leaving the laboratory. 9. We have the program debugged. 10. The evaporation increases the temperature, other things being equal. 11. Some scientists do not distinguish between pure and applied mathematics, the distinction being, in fact,  of recent origin. 12. There are several branches of the metal working industry, foundry being one of the most important ones. 13. All factors considered, we believe that the mechanism is the most likely. 14. We have already mentioned this method affording good results.  15. The temperature being raised, the kinetic energy is increased. 16. He had our research group presented at the last symposium. 17. With the question of representing information settled, the major  design question becomes one of logic operations. 18. This phenomenon is postulated as having arisen from excessive heating. 19. A new technique having been worked out, the yields rose. 20. The first metals used by men were gold, silver and copper, these metals being found free in nature or metallic state.  

Text 3. New Steels Meet Changing Needs.

Задание. 
Прочитайте и переведите текст.


As a structural material steel has two drawbacks: its weight and its susceptibility to rust. However, due to its advantages, steel has long been used, and in great quantities, in structural applications from bridges and buildings to ships, automobiles and household appliances. Steel is superior to other structural materials in strength, toughness, workability and other properties that are critical for such applications, and it is mass-produced with uniform, reliable quality and at a low cost. 

Since steel is the most popular structural material available, steel-makers make every effort to meet the changing needs of these markets. New, more sophisticated processes for steel-making and treatment have led to steel products of higher grade and a greater variety. 


Yet, it can no longer be said that a steel product is satisfactory if it is simply a good structural material. Today’s market needs can be classified broadly as: 1) the need for lighter weight; 2) the need for new properties; 3) the need for maximum performance; and 4) the need for cost reduction. 


The need for lighter weight is really a requirement for materials having higher specific strength (strength/specific gravity). Materials offering new properties not found in conventional materials will include new breeds of steel, hybrid materials and truly novel materials such as amorphous metal. The need for maximum performance calls for materials approaching the limits of durability, toughness and the like. Finally, the need to reduce costs is leading to materials diversification in which steel materials precisely suited to a specific application are developed.  New families of steel products are steadily emerging to meet these needs. 

Let’s look now at how steel needs have changed in automotive industry and how steelmakers have met these needs.

What is needed in new steels by automotive industry.

	Changes in auto industry’s environment
	New requirements for steel by auto industry
	Steels which meet auto industry’s requirements

	Fuel efficiency

Durability

Exhaust gas restriction

Noise restriction

Safety requirements
	Weight reduction, lighter gauge of steel

Corrosion resistance

Heat resistance

Noise reduction

Rigid structure
	High-strength sheets with good formability (dual-phase steel)

Coated sheets (one-side galvanized sheets)

Heat-resistant stainless sheets, aluminized sheets

Vibration-damping sheets

High-strength low-alloy steel


Some properties of metals.

Every engineering material possesses material certain properties, or characteristics or qualities which we can  find by experiment; these properties may make the material suitable or unsuitable for any particular purpose. Here are some of the properties which metals may have. 

	Property
	Definition

	The metal is 


	fluid

plastic

elastic

ductile

malleable
	It has 
	fluidity

plasticity

elasticity

ductility

malleability
	It flows easily when it melts.

It pulls out of shape without breaking.

It always returns to its original shape.

It can be stretched without breaking.

It can be hammered out of shape without breaking.


TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Переведите следующие слова и словосочетания. Если нужно, проконсультируйтесь со словарем.

structural material, application, critical properties, uniform properties, popular material, steel product, to classify, specific strength, hybrid material, specific application, automotive industry, toughness, durability, workability, amorphous metal, structural application, to meet the needs of the markets 

II. Выпишите из первого абзаца английские слова и словосочетания, выражающие понятия, связанные с недостатками современных сталей и с их преимуществами. 

                                     Steel has


drawbacks                         and                       advantages

1)… 2) …                                                   1) …  2) … 3) … 4) … 5) …

III. a) Выпишите из третьего абзаца текста словосочетания, выражающие требования к конструкционным сталям на современном этапе.

b) Найдите в четвертом абзаце и выпишите параметры 

(словосочетания), отвечающие этим требованиям.  

1) need for lighter weight                        highest specific strength         

2) …                                     

3) …

4) …

IV. Ответьте на следующие вопросы.

1. What are the two drawbacks of modern steel materials? 2. What are the advantages of steel over other metals? 3. In what fields of engineering has steel been long used? 4. What are the modern needs for steel development? 5. How could these needs be met? 6. How have modern steel needs changed in automotive industry? 

V. Приготовьте сообщения на следующие темы;

а) Достоинства и недостатки современных конструкционных сталей.

б) Требования к современным конструкционным сталям.

в) Тенденции в современном развитии сталей.

г) Тенденции в развитии сталей в автомобилестроении.

GRAMMAR REVISION

GERUND (Герундий)

	Значение
	Форма

	Герундий
	Активный залог
	Пассивный залог

	Gerund Indefinite – действие, одновременное  с действием сказуемого
	V1-ing – using
	being+V3 – being used

	Gerund Perfect – действие, предшествующее действию сказуемого
	having+V3– having used
	having been +V3 –

having been used

	Употребление
	Функция

	1. в позиции существительн.:

a) перед глаголом;

б) после глагола без предлога;

в) после глагола с предлогом;

г) после глагола-связки

2. в позиции прилагательного

3. в позиции наречия
	1. а) Reading is my hobby. (подлежащее)

b) I like reading. (прямое дополнение)

c) I am fond of reading. (предложное дополнение)

d) My hobby is reading. (именная часть сказуемого)

2.There are different ways of reading. (определение)

3. After reading the book he went to bed. (обстоятельство)



	Способы перевода
	Примеры 

	1)существительное;

1) инфинитив;

2) деепричастие;

3) придаточное предложение
	1) Reading is useful. – Чтение – полезно.

2) He finished reading this book. – Он закончил читать эту книгу.

3) After reading this book he gave it to me. – Прочитав эту книгу, он дал ее мне.

4) I thanked him for giving me this book. – Я поблагодарил его за то, что он дал мне эту книгу. 


I. Переведите следующие предложения.

1. Casting is a process of forming metal objects. 2. The open-hearth process is one of the most important methods of making steel. 3. Numerous methods have been developed for producing metal castings. 4. The test needed increasing the temperature of the molten metal. 5. There are some ways of obtaining high quality alloys. 6. After pouring, the molten metal is allowed to solidify in a mold. 7. Aluminium has a melting point of 658,7(C. 8. You cannot make an omelet without  breaking eggs. 

II. Переведите группы слов и предложения. Обратите внимание на употребление предлогов перед герундием: 

in  - при;  on(upon) – по, после; by – путем, посредством, при помощи; without - без
in building, in melting, on heating, on completing, on melting, by introducing, without employing, without machining

1. In building new metallurgical works, engineers have to solve many different problems. 2. In melting steel, foundrymen use electric furnaces, crucible furnaces and converters. 3. Liquids and gases expand on heating. 4. On completing the construction, the cupola was tested in operation. 5. Casting is a process of forming metal objects by melting metal and pouring it into molds. 6. By introducing new foundry methods the engineers improve the quality of castings and the speed of manufacture. 7. High-grade castings cannot be produced without employing electric furnaces. 8. Most castings cannot be employed as parts of complex mechanisms without machining and finishing. 

Text 4. Non-Ferrous Metals.

Задание. 
Прочитайте и переведите текст.

Although ferrous alloys are specified for more engineering applications than all non-ferrous metals combined, the large family of non-ferrous metals offers a wider variety of characteristics and mechanical properties. Foe example, the lightest metal is lithium, 0.53 g/cm3, the heaviest, osmium, weighs 22.5 g/cm3 – nearly twice the weight of lead. Mercury melts at around -38(F, and tungsten, the metal with the highest melting point, liquefies at 6,170(F. Availability, abundance, and the cost of converting the metal into useful forms – all play important parts in selecting a non-ferrous metal. One ton of earth contains about 81,000g of the most abundant metal of land, aluminium. One ton of sea water, on the other hand, contains more magnesium than any other metal (about 1,272g). 

All sources combined, magnesium is the most abundant metal on earth. But because magnesium is difficult to convert to a useful metal, it may cost several times that of the least expensive and most easily produced metal, iron billet. Although nearly 80% of all elements are called “metals”, only about two dozen of these are used as structural engineering materials. Of the balance, however, many are used as coatings, in electronic devices, as nuclear materials, and as minor constituents in other systems. 

Aluminium
Aluminium is lightweight, strong and readily formable. Aluminium and its alloys, numbering in the hundreds, are available in all common commercial forms. Because of their high thermal conductivity, many aluminium alloys are used as electrical conductors. Commercially pure aluminium has a tensile strength of about 13,000 psi. Cold-working the metal approximately doubles its strength. For greater strength aluminium is alloyed with other elements such as manganese, silicon, copper, magnesium or zink. Some alloys are further strengthened and hardened by heat treatments. Most aluminium alloys lose strength at elevated temperatures, although some retain significant strength to 500(F.

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Ответьте на следующие вопросы.

1. Which of the non-ferrous metals is the most abundant metal of the Earth? 2. Which is the most abundant metal of land? 3. What factors define the selection of materials? 4. Why is magnesium so expensive? 5. Name the properties of pure aluminium. 6. How are the properties of pure aluminium improved? 

II. Выпишите свойства различных материалов, упоминаемых в тексте. 

	Материалы
	Свойства

	Англ. яз. 
	Рус 
	Specific weight
	strength
	abundan-ce
	melting point
	conductivity

	Lithium

Osmium

Mercury

Tungsten

Aluminium

Magnesium
	
	0.53 g/cm3

22.5 g/cm3

-

-

+

-
	-

-

-

-

+

-
	--------

--------

--------

--------

--------

most abundant
	+

+

-

-
	-

+

-


GRAMMAR REVISION

Герундиальный оборот.

I insist on his doing the work. -  Я настаиваю, чтобы он сделал эту работу.

I insist on Mr Black’s doing the work. -  Я настаиваю, чтобы мистер Блэк сделал эту работу. 

I insist on his firm doing the work. -  Я настаиваю, чтобы его  фирма сделала эту работу.

I. Найдите герундиальные обороты и переведите предложения.

1. We know of Newton’s having developed principles of mechanics.              2. Mankind is interested in atomic energy being used only for peaceful purposes. 3. We know of Russian metallurgical industry having made a great progress. 4. We speak about cupolas being used for melting cast iron. 5. Great attention is paid to the metal being heated to the proper temperature. 6. That sand molds are the oldest method for producing metal castings is a well-known fact. 7. There is no hope of our getting a complete analysis of this measurements within 10 days. 8. They insisted on the sample being tested repeatedly. 9. His having made the experiment is a known fact. 10. They objected to our using greater voltage in this case. 11. We know of the work being carried out in his laboratory. 12. They know of the experiment having been carried out in his lab. 

II. Переведите предложения на русский язык. Назовите формы и функции герундия в предложении.

1.Melting may be done in cupolas, air furnaces, electric furnaces, etc. 2. Some metals require treatment before being placed in the melting furnace. 3. Carrying molten metal is usually performed in crane ladles. 4. The most favourable characteristic of a sand casting is its retaining good strength at moderately elevated temperature. 5. Melting is very important in the production of high-quality castings. 6. We know of electric furnaces being used for the production of high-grade castings. 7. A foundry cannot operate without employing proper foundry materials. 8. It is worth while discussing this phenomenon. 9. Defining problems precisely requires patience. 10. Operating conditions differed widely. 11. We were all for starting the experience at once. 12. They couldn’t help seeing the importance of the process. 

Text 5. Plastics.

Задание. 
Прочитайте и переведите текст.

Plastics are a large and a varied group of materials consisting of combinations of carbon and oxygen, hydrogen, nitrogen, and other organic and inorganic elements. While solid in its finished state, a plastic is at some stage in its manufacture, liquid and capable of being formed into various shapes. Forming is most usually done through the application, either singly or together. There are over 40 different families of plastics in commercial use today, and each may have dozens of subtypes and variations.   

A successful design in plastics is always a compromise among highest performance, attractive appearance, efficient production, and lowest cost. Achieving the best compromise requires satisfying the mechanical requirements of the part, utilizing the most economical resin or compound that will perform satisfactorily, and choosing a manufacturing process compatible with the part design and material choice.

Most people have now outgrown the impression that plastics are low-cost substitute materials. Those that still view plastics as cheap and unreliable have not kept up with developments in polymer technology for the past ten years.

Many plastics did indeed evolve as replacements for natural products such as rubber, ivory, silk or wool, which became unavailable or on short supply. But the new materials did not necessarily replace the older ones permanently nor made them obsolete. In many cases, they met an increased demand that could not be met by the natural product alone. Today’s engineering resins and compounds serve in the most demanding environments. Their toughness, lightness, strength, and corrosion resistance have won many significant applications for these materials in transportation, industrial and consumer products. The engineering plastics are now challenging the domains traditionally held by metals: truly load-bearing, structural parts.

TEXT-BASED ASSIGNMENTS

Language and Text Study
I. Переведите следующие слова и словосочетания на русский язык. 

group,  combination, organic element, inorganic element, finished state, forming, commercial use, compromise, efficient production, mechanical requirement, substitute material, natural product, transportation, structural part, carbon, oxygen, hydrogen, nitrogen, corrosion resistance, pressure, to satisfy requirement, to meet demands, to outgrow, to keep up, solid, liquid

II. В каком абзаце описаны: 

а) требования к пластмассам;

б) характеристики и применения пластмасс;

в) определение понятия «пластмасса» и способы ее получения;

г) различные взгляды на возможности применения пластмасс и подтверждение (опровержение) этих взглядов (два абзаца).

III. Выпишите из текста словосочетания, выражающие понятия, которые определяют требования к конструкции изделий из пластмасс, а также словосочетания, определяющие способы удовлетворения этих требований.

1. highest performance                  mechanical requirements of the part

   высшие характеристики               механические свойства детали

2. ………………………….

3. …………………………

4. …………………………

GRAMMAR REVISION.

Сопоставление причастия I, отглагольного существительного и герундия.

Отглагольное существительное:  The solving of the problem was approved. 

	Употребление в позиции
	Gerund
	Participle I

	1. Существительного

а) перед глаголом (подлежащее)

б) после глагола-связки (именная часть сказуем.)
в) после глагола (дополнение)

2. глагола (сказуемое)

3. прилагательного (определение)

4. наречия (обстоя-тельство)
	Melting is performed in melting furnaces.

The best way to solve this problem is experimenting.

The foundrymen comple-ted melting in time.

-

The principle of operating this mechanism is simple.

After being subjected to all tests the machine was stopped.
	-

-

-

The engineer is preparing a series of experiments.

We were demonstrated an operating furnace.

Having been subjected to all tests the machine was stopped.


I. Определите, являются ли ing-формы причастием, герундием или отглагольным существительным.

1. Heating the gas increases the speed of the molecules. 2. Having made the experiment, the research engineer recorded the data. 3. Translating from language to another we can use electronic computers. 4. Translating from one language to another has been accomplished by an automatic computer. 5. The failure was due to the operator’s having been careless in using the instrument. 6. The cupola is the most generally used melting process for cast iron, the fuel economy being highest and ease of manipulation greatest. 7. The Bessemer converter is used in steel making. 8. Cupola melting is continuos. 9. All non-ferrous alloys having a lower melting temperature than iron alloys are melted in crucible furnaces, open-flame furnaces and electric furnaces. 10. The theory also basically improves understanding of a queuing  situation enabling better control. 11. Before starting the engine it is necessary to test the piping for leakage. 12. This procedure is finding increasing use. 

II. Определите, как переводятся ing-формы в следующих предложениях:

1.There are specialized institutes training engineers, doctors, teachers.

a) обучающие;    b) обучение

2. A student must accumulate large amounts of new information which is growing all the time. 

a) растет;  

b) рост;  

c) растущая

3. An engineering solution to a problem involves making an analysis of the problem.  

a) анализируя; 
b) анализ; 

c) анализирующий

4. The courses of study include electronic and electrical engineering, economics and mathematics. 

a) технический; 
b) техника



5. The teaching on the courses is organized by lectures, seminars and tutorials.  

a) обучающий; 
b) обучение; 
c) обучая

6. Reading technical journals is important for every engineer. 

a)  читая; 

b) прочитав; 
c) чтение

7. We learn much by reading special technical literature. 

a) прочитав; 
b) читая 

8. After reading  this article he made an interesting report.  

a) прочитав; 
b) читая; 

c) чтение

Text 6. Fibers.

Задание. 
Прочитайте и переведите текст.


Fibers are probably the oldest engineering materials used by man. Jute, flax, and hemp have been used for “engineering” products such as rope, cordage, nets, water hose, and containers since antiquity. Other plant and animal fibers have been used for felts, paper, brushes, and heavy structural cloth. The fiber industry is clearly divided between natural fibers (from plant, animal, or mineral sources) and synthetic fibers. Many synthetic fibers have been developed specifically to replace natural fibers, because synthetics often behave more predictably and are usually more uniform in size.  

For engineering purposes, glass, metallic and organically derived synthetic fibers are most significant. Nylon, for example, is used for belting, nets, hose, rope, parachutes, webbing, ballistic cloths, and as reinforcement in tyres.

Metal fibers are used in high-strength, high-temperature, light-weight composite materials for aerospace applications. Fibers composites improve the strength-to-weight ratio of base materials such as titanium and  aluminium. Metal-fiber composites are used in turbine compressor blades, heavy-duty bearings, pressure vessels and spacecraft re-entry shields. Boron, carbon, graphite, and refractory oxide fibers are common materials used in high-strength fiber composites. 


Glass fibers are probably the most common of all synthetic engineering fibers. These fibers are the finest of all fibers, typically one to four microns in diameter. Glass fibers are used for heat, sound, and electrical insulation; filters; reinforcements for thermoplastics and thermoset resins and for rubber (such as in tyres); fabrics, and fiber optics. 

TEXT-BASED ASSIGNMENTS

Language and Text Study

I. Прочитайте текст “Fibers” и скажите: 

а) о каких двух группах волокна говорится в нем;

б) в каком абзаце идет речь о видах синтетического волокна;

в) какие два аспекта, связанные со стекловолокном, 

рассматриваются в последнем абзаце.

III. Заполните следующую таблицу.

	Вид волокна
	Свойства
	Применение

	metal fiber

glass fiber
	 ----------

стекловолокно
	fine

---------
	тонкий
---------
	space

-------
	--------

--------


IV. Основываясь на схему, составьте сообщение по теме “Engineering Materials”.  

1. needs: maximum performance; lighter weight; new properties; cost reduction

2. engineering materials:                 non-metals         plastics 


  metals                                               ceramics 


ferrous                  non-ferrous


cast iron   steel     aluminium    copper   bronze               

3. properties of aluminium – lighteness, strength, good formability

   properties of plastics – toughness, lightness, strength, corrosion resistance                                   

GRAMMAR REVISION.

The Complex Sentence (Сложные предложения)

1. дополнительные придаточные: 

a) I know what the head engineer said. 

b) I know when he will come. 

2. придаточные-подлежащие: 

a) What the head engineer said is very important. 

b) When he will come is not known. 

c) That he has made a mistake is strange. 

d) Whether they will come today is not known yet. 

e) It's strange that he has made a mistake.

3. предикативные придаточные: 

a) The question is what the head engineer said. 

b) The question is when he will come.

4. определительные придаточные: 

a) I know the engineer who is standing at the door.
b) I have seen the house where he lived. 

c) The reason why he did it is not known.

5. обстоятельственные придаточные: 

a) When we arrived at the port, the steamer was being loaded with wheat. 

b) I went away because there was no one there. 
I. Определите, какие из приведенных ниже предложений простые, а какие – сложноподчиненные.
1. They also undertake the training of people who want to work at the new plant but do not have the required qualification. 2. The students know how to conduct this experiment. 3. The students know how they have to conduct this experiment. 4. He shows me the results of his work. 5. He shows me what results he has obtained. 6. There is a growing need for engineers who are familiar with the fundamental problems in metal processing and manufacturing. 7. There is a growing need for engineers familiar with the fundamental problems in metal processing and manufacturing. 8. When new types of autos are designed all the latest achievements of scientific and engineering progress are taken into account. 9. When designing new types of autos all the latest achievements of scientific and engineering progress are taken into account. 

II. Переведите предложения на русский язык, определив предварительно тип придаточного предложения.
1. At present Moscow has a great number of cars running on liquid gas, which is cheaper than gasoline. 2. The history of civilization shows that transport always was and still remains one of the largest branches in the general system of world economy. 3. As a rule, a mechanic tells you what is wrong with your car. 4. It is expected that in the near future cars with less toxic exhaust gases will be widely used soon. 5. The exploitation of gas-driven cars and scientific experiments show that it is now possible to produce engines operating on gas. 6. The ceramic magnets we use now in electric engineering have replaced the traditional steel pole-piece plus copper field coil. 7. Plastics are used in volumes which have exceeded those of all non-ferrous metals put together. 8. Whether the reinforced plastics will be used in this car depends on the results of the test. 9. If we obtain good results, the reinforced plastics will be used in this car. 10. That future improvements in productivity largely depend on the application of science to manufacturing is a well-known fact. 11. The achievements of science that are applied to manufacturing increase the productivity in all branches of industry. 12. The advantage of the diesel engine is that it has a higher thermal efficiency. 13. Many young scientists try their hand in research long before they enter postgraduate course. 14. Since the technology of any age is founded upon the materials of the age, the era of new materials will have a profound effect on engineering of the future. 

III. Переведите предложения на русский язык, обратив внимание на то, что некоторые придаточные определительные могут присоединяться к главному без союза.
1. Modern physics has discovered a complicated array of fundamental particles of which all matter is composed. – Modern physics has discovered a complicated array of fundamental particles all matter is composed of. 2. There are numerous ways in which industry and education can cooperate on problems of common interest. - There are numerous ways industry and education can cooperate in on problems of common interest. 3. Welding is the most universal way of joining parts. Lasers have already been used for some time for obtaining super-clean welds that chemists need so badly.  - Lasers have already been used for some time for obtaining super-clean welds  chemists need so badly. 4. The factory which we are speaking about is one of the cleanest in the country. - The factory we are speaking about is one of the cleanest in the country.
Additional Texts

Text 1. CHANGES IN MATERIALS TECHNOLOGY

Since the technology of any age is founded upon the materials of the age, the era of new materials will have a profound effect on engineering of the future.  Not only new materials, but related, and equally important, new and improved and less wasteful processes for the shaping, treating and finishing of both traditional and new materials are continuously being developed. 

It is important that an engineer should be familiar with them. These include casting, injection molding and rotational molding of components of ever increasing size, complexity and accuracy; manufacture of more complex components by powder metallurgy techniques; steel forming and casting processes based on new, larger and more mechanized machines, giving reduced waste and closer tolerances; the avoidance of waste in forging by the use of powder metallurgy or cast pressforms and new finishing processes for metals and plastics, just to name a few. A high proportion of these processes is aimed at the production of complex, accurate shapes with a much smaller number of operations and with far less waste than the traditional methods of metal manufacture.
Joining techniques have developed to unprecedented level of sophisti​cation and are also providing opportunities for economies. It is necessary to mention that these newer techniques allow the manufacture of complicated parts by welding together simpler sub-units requiring little machining; such assemblies can be made from a variety of materials. The methods can also be used effectively for assembly, allowing savings to be made in both materials and machine utilization. The brief review of new processes above has indicated that a new materials technology is rapidly emerging, providing new opportunities and challenges for imaginative product design and for more efficient manufacture.

Text  2. METAL-CASTING – A BASIC MANUFACTURING PROCESS

One of the basic processes of the metal-working industry is the production of metal castings. A casting may be defined as “a metal object obtained by allowing molten metal to solidify in a mold”, the shape of the object being determined by the shape of the mold cavity. A foundry is a commercial establishment for producing castings. 

Numerous methods have been developed through the ages for producing metal castings but the oldest method is that of making sand castings in the foundry. Primarily, work consists of melting metal in a furnace and pouring it into suitable sand molds where it solidifies and assumes the shape of the mold. Most castings serve as details or component parts of complex machines and products. In most cases they are used only when they are machined and finished to specified manufacturing tolerances providing easy and proper assembly of the product. At present the foundry industry is going through a process of rapid transformation, owing to modern development of new technological methods, new machines and new materials. Because of the fact that casting methods have advanced rapidly owing to the general mechanical progress of recent years there is today no comparison between the quality of castings, the complexity of the patterns produced and the speed of manufacture with the work of a few years ago.
Text 3.  THE FUNDAMENTALS OF FORGING


Forging is the oldest known metalworking process. It is believed to have begun when early man discovered he could beat pieces of ore into useful shapes. History tells us that forging was widely practiced at the time when written records first appeared.
The blacksmith was one of the first to realize the advantages of forging. Although he did not know why, he knew that hammering a piece of hot metal not only resulted in a usable shape, it improved its strength. It is this inherent improvement in strength of metal that has placed forgings in the most highly stressed applications in machines.
To understand why forging improves the mechanical properties of metal, it is important to recognize that metal is made up of grains. Each grain is an individual crystal, and when the grains are large, cracks can occur and propagate along the grain boundaries. Therefore, it is desirable to minimize the grain size in a metal.
Reducing the metal's grain size is one of the things forging does so well. Forging breaks down a coarse-grained structure producing a chemically homogeneous wrought structure with much smaller grains by controlled plastic deformation. In forging, controlled plastic de​formation whether at elevated temperature or cold (at room tem​perature) results in greater metallurgical soundness and improved me​chanical properties of the metal.
Metal shaping by controlled plastic deformation is the basis for all forging operations. Because of the diversity of forging applications, however, a wide range of processes and equipment have been developed to produce forgings. Some processes are ideally suited to make large parts, others, small parts, and still others, rings. Modern forging is not only carried out in virtually all metals, it is done at temperatures ranging from more than 2500 F to room temperature. Part configuration generally determines the forging method chosen.

TEXT 4. METAL CUTTING

Cutting is one of the oldest arts practised in the stone age, but the cutting of metals was not found possible until the 18th century, and its detailed study started about a hundred years ago.
Now in every machine-shop you may find many machines for working metal parts, these cutting machines are generally called machine-tools and are extensively used in many branches of engineering. Fundamentally all machine-tools remove metal and can be divided into the following categories: turning machines (lathes), drilling machines, boring machines, milling machines, grinding machines. Machining of large-volume production parts is best accomplished by screw machines. These machines can do turning, threading, facing, boring and many other operations. Machining can produce symmetrical shapes with smooth surfaces and dimensional accuracies not generally attainable by most fabrication methods.
Screw-machined parts are made from bar stock or tubing fed inter​mittently and automatically through rapidly rotating hollow spindles. The cutting tools are held on turrets and tool slides convenient to the cutting locations. Operations are controlled by cams or linkages that position the work, feed the tools, hold them in position for the proper time, and then retract the tools. Finished pieces are automatically separated from the raw stock and dropped into a container. Bushings, bearings, nuts, bolts, studs, shafts and many other simple and complex shapes are among the thousands of products produced on screw machines. Screw machining is also used to finish shapes produced by other forming and shaping processes. Most materials and their alloys can be machined — some with ease, others with difficulty. Machinability involves three factors: 1. Ease of chip removal. 2. Ease of obtaining a good surface finish. 3. Ease of obtaining good tool life.
Text 5. FACTORS AFFECTING MACHINABILITY

Machinability is generally assumed to be a function of tool edge life. The main factors which influence the behaviour, and thus the life of the edge of a cutting tool, are: - the mechanical characteristics of the material being machined, such as its strength, hardness and metallurgical structure;

- the state of the casting, involving the skin finish, critical dimensions, machining allowances, slag inclusions, the presence of scabs, rust, dirt, etc.;

— the nature of the machining techniques being used;
— the characteristics of the machine-tool being used, such as machine efficiency, available power, and the rigidity of the setup.
Other factors aside, it is primarily the structure of the metal which determines its resistance to the cutting action of the tool, i. e. the potential rate of metal removal, and the resulting abrasion on the tool, i. e. the life of the cutting edge.
Structure, strength and machinability are interrelated to some extent — in general, increased strength implies reduced machinability. This basic relationship must be understood, otherwise difficulties may be experienced in the machine shop if the designer has specified a material with a higher strength than is necessary. Nevertheless, care should be taken in rating machinability on the basis of strength. For example, nodular irons are normally considerably stronger than flake-graphite types, but are likely to be easier to machine. It is therefore recommended that structure, rather than strength, be adopted as the basis for machining practice.
Hardness provides a more reliable guide to machinability than does strength, for hardness depends mainly on the matrix structure of the casting. Again, however, the relation is of a general nature only, for it is possible to have a metal which exhibits a low hardness value, but which has a very abrasive action on the cutting tool. For example, the presence of hard phosphide particles embedded in a soft, ferritic matrix reduces tool life considerably.

Приложение.
I. Engineer  - a) инженер; b) (Am.) машинист; c) механик, монтер; d) сапер

1) advisory engineer – инженер-консультант
2) assistant engineer – младший инженер

3) automatic-control engineer – инженер по автоматическим системам управления

4) automotive engineer – инженер-автомобилист, инженер по двигателям внутреннего сгорания

5) building engineer – инженер-строитель

6) chief engineer – главный инженер, главный механик

7) combustion engineer – инженер-теплотехник
8) civil engineer – инженер-строитель

9) computer engineer -  инженер по вычислительной технике

10) design engineer - конструктор

11) efficiency engineer – инженер по рационализации производства

12) equipment engineer – инженер по оборудованию

13) ground engineer – инженер по эксплуатации

14) hydraulic engineer – инженер-гидротехник

15) industrial engineer – инженер-технолог, инженер по организации производства

16) industrial-relations engineer – инженер по промышленным связям
17) installation engineer – инженер-монтажник

18) management engineer – ведущий инженер

19) maintenance engineer – инженер по ремонту оборудования

20) marine engineer – корабельный инженер-механик

21) mechanical engineer – инженер-механик, инженер-машиностроитель

22) metallurgical engineer – инженер-металлург

23) methods engineer – инженер по рационализации методов работы

24) operation engineer – инженер по эксплуатации
25) patent engineer - патентовед
26) planning engineer – инженер-конструктор; инженер-проектировщик

27) plant engineer – инженер-технолог; инженер по оборудованию

28) power engineer – инженер-энергетик
29) process engineer – инженер-технолог

30) production engineer – инженер технолог

31) refrigerating engineer – инженер по холодильному делу

32) safety engineer – инженер по технике безопасности

33) shift engineer – дежурный техник, сменный инженер

34) steelmaking engineer – инженер-сталеплавильщик
35) systems engineer -  инженер по системному конструированию

36) test(ing) engineer – инженер-испытатель 

37) thermal engineer – инженер-термист

38) tool(ing) engineer – технолог
39) vacuum engineer – технолог по вакууму

40) water engineer – инженер-гидротехник

41) weight-and-balance engineer – специалист, занимающийся центровкой самолетов и определением их весовых характеристик

II. Engineering  - a) техника, конструирование; технический, инженерный; b) машиностроение; машиностроительный; c) технология; d) строительство

1. advanced production engineering – разработка опытного образца
2. agricultural engineering – агротехника

3. architectural engineering – строительная техника

4. atomic power engineering – атомная энергетика

5. automotive engineering – автотракторная техника

6. chemical engineering – химическая технология

7. civil engineering – гражданское строительство

8. construction engineering – строительная техника

9. control engineering – техника контроля; техника автоматического регулирования

10. design engineering -  конструирование
11. development engineering -  инженерное проектирование
12. electrical engineering - электротехника

13. fuel engineering – технология топлива

14. high-frequency engineering – высокочастотная техника

15. hydraulic engineering – гидротехника

16. industrial engineering – организация производства

17. management engineering – техника управления

18. marine engineering – судостроительная техника

19. mechanical engineering – машиностроение

20. methods engineering – технологическая разработка

21. military engineering -  военно-инженерное дело

22. nuclear engineering – ядерная техника

23. plant engineering – промышленная эксплуатация, промышленная технология

24. power engineering – энергетика

25. process engineering – разработка технологического процесса, организация производства, технология

26. production engineering – организация производственного процесса, технологическое проектирование

27. radio engineering – радиотехника

28. research engineering – технические исследования

29. structural engineering – строительная техника

30. systems engineering -  системный метод разработки, системотехника, системное конструирование

31. water-power engineering – гидротехника

32. engineering-oriented -  при помощи технических мероприятий 

CONTENTS

Предисловие
.
.
.
.
.
.
.
.
.
.
.      3

UNIT I. HIGHER EDUCATION

Text 1. HIGHER EDUCATION IN GREAT BRITAIN
.
.
.
.     4

Text 2. BRITISH UNIVERSITIES
.
.
.
.
.
.
.     8

Text 3. THE OPEN UNIVERSITY  
.
.
.
.
.
.
.    12

Text 4. THE BRIMINGHAM UNIVERSITY
.
.
.
.
.    15

UNIT II. INVENTORS OF THE WORLD

Text 1. HERO OF ALEXANDRIA
.
.
.
.
.
.
.    19

Text 2. JAMES WATT
.
.
.
.
.
.
.
.
.    22

Text 3. FARADAY PUTS ELECTRICITY TO WORK
.
.
.
.    24

Text 4. SOME PROMINENT BRITISH SCIENTISTS
.
.
.
.    26

UNIT III.  ENGINEERING

Text 1. MECHANICAL ENGINEERS
.
.
.
.
.
.    29

Text 2. EDUCATING TOMORROW’S ENGINEERS
.
.
.
.    32

Text 3. THE ENGINEERING PROFESSION
.
.
.
.
.    35

Text 4.
.
.
.
.
.
.
.
.
.
.
.    37

Text 5. THE ESSENTIAL TRIANGLE
.
.
.
.
.
.    40
Text 6. THE ROLE OF SCIENCE IN MANUFACTURE
.
.
.
.    42

UNIT IV. MACHINE-BUILDING

Text 1. ENGINEERING
.
.
.
.
.
.
.
.
.    44

Text 2. MECHANICAL ENGINEERING
.
.
.
.
.
.    47

Text 3.TRENDS IN THE MODERN MACHINE-BUILDING INDUSTRY  .     49
Text 4. INDUSTRIAL ENGINEERING AND AUTOMATION.
.
.    52
Text 5.
.
.
.
.
.
.
.
.
.
.
.    54

UNIT V. ENGINEERING MATERIALS.

Text 1. Engineering Materials
.
.
.
.
.
.
.
.    57

Text 2. The Plastic Age
.
.
.
.
.
.
.
.
.    60

Text 3. New Steels Meet Changing Needs
.
.
.
.
.
.    63

Text 4. Non-Ferrous Metals
.
.
.
.
.
.
.
.    66

Text 5. Plastics
.
.
.
.
.
.
.
.
.
.    68

Text 6. Fibers
.
.
.
.
.
.
.
.
.
.    70

ADDITIONAL TEXTS
.
.
.
.
.
.
.
.
.    73

Приложение 
.
.
.
.
.
.
.
.
.
.
.      77

Contents 
.
.
.
.
.
.
.
.
.
.
.      79

Литература.

1. Алехина М.С. Английский язык для металлургов. – Москва, «Русский язык», 2001

2. Англо-русский политехнический словарь под редакцией Чернухина А.Е. Бишкек, 1994

3. Бгашев В.Н., Долматовская Е.Ю. Английский язык для студентов машиностроительных специальностей.   – Москва, «Астрель», «АСТ», 2002

4. Дроздова Т.Ю., Маилова В.Г. English Grammar. -  Санкт-Петербург, «Мэрил», 1996

5. Куклина И.П. Energy is the Source of Life. – Санкт-Петербург, «Каро», 2000

6. Носова Н.Н., Пинзул Г.Е. Пособие по английскому языку для машиностроительных вузов. – Москва, “Высшая школа”, 1970

7. Полякова Т.Ю., Синявская Е.В. Английский язык для инженеров. – М, Высшая школа, 1998

8. Рубцова М.Г. Чтение и перевод английской научно-технической литературы. – Москва, «Астрель», 2003

11
8

