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ПРЕДИСЛОВИЕ


Целью данного учебного пособия является выработка у студентов навыков чтения и перевода текстов техническо
й тематики. Современные тексты научно-популярного характера взяты из тематических изданий современных авторов.


Пособие состоит из 13 уроков. Каждый урок включает тексты, словари к текстам, задания после текстов, позволяющие определить уровень понимания, не прибегая к переводу. Специальные упражнения на перевод терминов обеспечивают адекватность их последующего употребления в речи.


Приложение в конце пособия предоставляет возможность самостоятельного изучения дополнительных текстов по каждому уроку.


Данное пособие может быть использовано в качестве основного или дополнительного при обучении студентов по техническим специальностям.
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UNIT 1
ЧТО В СЕБЯ ВКЛЮЧАЕТ ПОНЯТИЕ ИНЖЕНИРИНГ?

What is Engineering?
Task 1 

Прочтите тексты, постарайтесь написать определение понятия «инжиниринг» на английском и русском языках:

Engineering is the discipline, art, skill, profession, and technology of acquiring and applying scientific, mathematical,economic, social, and practical knowledge, in order to design and build structures, machines, devices, systems, materials and processes.

The American Engineers' Council for Professional Development (ECPD) has defined "engineering" as:

The creative application of scientific principles to design or develop structures, machines, apparatus, or manufacturing processes, or works utilizing them singly or in combination; or to construct or operate the same with full cognizance of their design; or to forecast their behavior under specific operating conditions; all as respects an intended function, economics of operation and safety to life and property. 
VOCABULARY

	Creative  

To construct

To operate

Cognizance

To forecast

As respect to

Intended
	творческий

построить

работать

знание, компетенция

прогнозировать

в отношении

предназначенный


History of engineering
Engineering has existed since ancient times as humans devised fundamental inventions such as the pulley, lever, and wheel. Each of these inventions is consistent with the modern definition of engineering, exploiting basic mechanical principles to develop useful tools and objects.

The term engineering itself has a much more recent etymology, deriving from the word engineer, which itself dates back to 1325, when an engine’er (literally, one who operates an engine) originally referred to “a constructor of military engines.”
VOCABULARY

	To exist

Ancient

To devise

Pulley

Lever

To be consistent

Tool

Useful

To derive

Engine


	существовать

древний

разрабатывать
шкив

рычаг

быть последовательным

инструмент

полезный

происходить

двигатель


Чтение – прогнозирование содержания текста
Task 2 

Составьте список основных отраслей технического производства. Сравните свой список с другими. Прочтите текст. Определите, сколько отраслей производства упоминается в нем.
Part 1
Engineering, much like other science, is a broad discipline which is often broken down into several sub-disciplines. These disciplines concern themselves with differing areas of engineering work. Although initially an engineer will usually be trained in a specific discipline, throughout an engineer's career the engineer may become multi-disciplined, having worked in several of the outlined areas. Engineering is often characterized as having four main branches.
The application of physics, chemistry, biology, and engineering principles in order to carry out chemical processes on a commercial scale is known as chemical engineering. Chemical Engineering, like its counterpart Mechanical Engineering, developed in the nineteenth century during the Industrial Revolution. Industrial scale manufacturing demanded new materials and new processes and by 1880 the need for large scale production of chemicals was such that a new industry was created, dedicated to the development and large scale manufacturing of chemicals in new industrial plants. The role of the chemical engineer was the design of these chemical plants and processes.

The design and construction of public and private works, such as infrastructure (airports, roads, railways, water supply and treatment etc.), bridges, dams, and buildings. The design of civilian structures such as bridges and buildings matured as a technical discipline, the term civil engineering entered the lexicon as a way to distinguish between those specializing in the construction of such non-military projects and those involved in the older discipline of military engineering.
Part 2
The design and study of various electrical and electronic systems, such as electricalcircuits, generators, motors, electromagnetic/electromechanical device,electronic devices, electronic circuits, optical fibers, optoelectronic devices, computer systems, telecommunications, instrumentation, controls, and electronics is named electrical engineering.
The design of physical or mechanical systems, such as power and energy systems, aerospace/aircraft products, weapon systems, transportation productsengines, compressors, powertrains, kinematic chains, vacuum technology, and vibration isolation equipment is named mecanical engineering. Ancient Greece developed machines in both the civilian and military domains. The Antikythera mechanism, the first known mechanical computer, and the mechanical inventions of Archimedes are examples of early mechanical engineering. The inventions of Thomas Savery and the Scottish engineer James Watt gave rise to modern Mechanical Engineering. The development of specialized machines and their maintenance tools during the industrial revolution led to the rapid growth of Mechanical Engineering both in its birthplace Britain and abroad.

Beyond these four, sources vary on other main branches. Historically, naval engineering and mining engineering were major branches. Modern fields sometimes included as major branches include aerospace, petroleum, systems, audioengineering, architectural, biosystems, biomedical, industrial, materials science and nuclear engineering.
Aeronautical Engineering deals with aircraft design while Aerospace Engineering is a more modern term that expands the reach envelope of the discipline by including spacecraft design. Its origins can be traced back to the aviation pioneers around the turn of the century from the 19th century to the 20th although the work of Sir George Cayley has recently been dated as being from the last decade of the 18th century. Early knowledge of aeronautical engineering was largely empirical with some concepts and skills imported from other branches of engineering. 

For each of these fields there exists considerable overlap, especially in the areas of the application of sciences to their disciplines such as physics, chemistry and mathematics.

Each of the major branches of engineering has numerous subdivisions. Civil engineering, for example, includes structural and transportation engineering, and materials engineering includes ceramic, metallurgical, and polymer engineering. Engineers also may specialize in one industry, such as motor vehicles, or in one type of technology, such as turbines or semiconductor materials.
VOCABULARY

	Part 1

Broad discipline

To concern with
Initially

Career

Outlined

Commercial scale

Large scale production

Dedicated

Industrial plant

Chemical plant

Civil engineering

Chemical engineering

Civilian structure

Design

To mature

To distinguish

To be involved

Part 2
Circuit
Generator

Motor

Device

Fiber 

Weapon

Compressor

Powertrain

Kinematic chain

Domain 

Maintenance

Growth 

Naval engineering

Mining engineering

Aircraft 

Spacecraft 

Empirical 

To overlap 

Application 
	пограничная дисциплина 
относиться с 
первоначально

карьера

выделенный

промышленный масштаб

крупномасштабное производство

посвященный

промышленное предприятие

химический завод

гражданское строительство

химическое машиностроение

гражданские объекты
дизайн, проект
созревать, перерастать

отличать

быть вовлеченным
электрическая цепь

генератор

двигатель

устройство

волокно

оружие

компрессор

электропоезд

кинематическая цепь
область

обслуживание

рост

военно-морской инжениринг
горное дело

самолет

космический корабль

эмпирический

перекрывать
приложение


Task 3 

Прочтите текст. Переведите и выпишите отрасли производства, которые упоминается в нем.

Engineering is largely a practical activity. It is about putting ideas into action. Engineers use theory (ideas about engineering) to produce practical answers. The design solution must be a reasonable price, safe and reliable. A new idea that is expensive, dangerous, or doesn’t work is not a good solution.

Generally engineers solve the problems in a methodical way. Engineers:

1. define the problem,

2. design solution,

3. test the solution,

4. evaluate the solution.

If the solution isn’t right, the process is repeated. When a good solution is

Found, the next step is to:

5. communicate the solution.

There are lots of different types of engineering. The one thing they have in common is that they all use Maths and Science to improve industry and manufacturing. The whole science of engineering can be divided into three main areas: civil engineering, mechanical engineering, electrical engineering. 

Civil engineering is concerned with mining, making bridges, building roads, airports, etc. Mechanical engineering deals with the design and manufacture of tools and machines. Electrical engineering is about the generation and distribution of electricity and its many applications. Electronic engineering is concerned with developing components and equipment for communications, computing, and so on. 
Mechanical engineering includes marine, automobile, aeronautical, heating and ventilating, and others. Electrical engineering includes electricity generating, electrical installation, lighting, wiring, etc. Mining and medical engineering belong partly to mechanical and partly to electrical.

(“Engineering Workshop”)
VOCABULARY
	Engineering 
	Инженерное искусство/машиностроение

	Design
	Проектировка

	Manufacture
	Производство 

	Tool
	Орудие труда/инструмент

	Generation
	Выработка

	Distribution
	Распределение

	Application
	Использование 

	Component
	Компонент, деталь

	Equipment
	Оборудование

	Aeronautical
	Авиационный 

	Ventilating
	Вентиляция

	installation
	Установка

	mining
	Горная промышленность


Выучите следующие выражения. Дополните их остальными словосочетаниями, включающими слово engineering
Civil engineering - гражданское строительство
Mechanical engineering - машиностроение
Electrical engineering - электротехника
Practical activity - практическая деятельность

Electronic engineering - электроника/электронная техника

Найдите и подчеркните следующие выражения в тексте. 

To put ideas into action - внедрить идеи в жизнь
To deal with - иметь дело
To be about - быть связанным
To be concerned with - иметь отношение
To belong partly to-  отчасти относится к
Task 4 

Заполните пропуски в предложенной таблице, используя информацию из текста. 

	Engineering


	Civil 
	1

	7
	Medical
	Electrical
	2

	
	3
	Automobile
	Aeronautical
	4
	
	
	Electri

city
	Electrical installation
	6
	


РАБОТА С ТЕКСТОМ. 

ПОДГОТОВИТЕЛЬНЫЙ ЭТАП.


При работе с текстом важно подумать над тем, о чем вы собираетесь прочесть. Это способствует установлению связей между имеющейся и новой информацией, позволяет предугадать содержание текста.
Необходимо также иметь четкую цель перед началом чтения, чтобы вы выбрали наилучший вариант прочтения предложенного текста. В данном пособии представлены упражнения на достижение вышеназванных целей.

Task 5
Прочтите текст и определите основные отрасли технического производства, в которых работают инженеры. Какие инженеры задействованы в разных отраслях?

Energy and power: Electrical engineers are concerned with the production and distribution of electricity to plants and factories, homes, offices, industry, hospitals and schools, and the installation and maintenance of the equipment involved in these processes.

Building services: Electrical engineers provide all the services we need in our homes and places of work, including heating, lighting, ventilation, air-conditioning, refrigeration, and lifts.

Transport: Trains, ships, cars, and planes are all products of mechanical engineering. Mechanical engineers are also involved in support services such as roads, rail track, harbours, and bridges.

Medical engineering: Body scanners, X-ray machines, life-support systems, and other high-tech equipment result from mechanical and electrical engineers combining with medical experts to convert ideas into life-saving and preserving products.

Food processing: Mechanical engineers design, develop, and make the machines and the processing equipment for harvesting, preparing and preserving the foods and drinks that fill the supermarkets.
(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY

	Rail track
	Рельсовый путь

	Product 
	Изделие 

	Harbours
	Гавань

	To design
	Проектировать

	To develop
	Разрабатывать

	To harvest
	Убирать урожай

	To prepare
	Подготавливать

	To preserve
	Охранять, оберегать

	To fill
	Заполнять

	To result from
	Получаться в результате чего-л.

	To combine with
	Сочетаться с чем-т.

	Expert
	Специалист

	To convert
	Преобразовывать

	Building  
	строительное

	Lighting 
	Освещение

	Heating 
	Обогрев

	Ventilationg 
	Вентилирование

	Maintenance 
	Эксплуатация

	Process 
	Процесс 

	To provide
	Обеспечивать 


To be involved in быть - вовлеченным во что-т.

To be the product of - быть изделием чего-л.

To make machine - производить машины
The processing equipment - перерабатывающее оборудование
Body scanner - сканер человеческого организма
Life-support system - система жизнеобеспечения
Life-saving product - изделия жизнеобеспечения
Найдите в тексте и выпишите выражения, включающие слово service и переведите их. 

Support service - службу обеспечения
ИЗУЧЕНИЕ ЯЗЫКОВЫХ ОСОБЕННОСТЕЙ.

КОНСТРУКЦИИ deals with/is concerned with
Какая взаимосвязь существует между словами в двух столбцах?

А
В
mechanical
machines

electrical
electricity

В первом столбце приводится список отраслей производства или название инженера, работающего в данной отрасли. Во втором столбике приводится слово, обозначающее объекты производства. Связь между словами в двух столбцах может быть выражена несколькими способами с использованием различных конструкций. 
1 Electrical engineering deals with machines.
2 Electrical engineers deal with machines.
3 Electrical engineering is concerned with machines.
4 Electrical engineers are concerned with machines.
5 Machines are the concern of electrical ' engineers.
Task 6
Соедините каждое слово из первой колонки с соответствующим ему словом из второй колонки в рамках одного предложения.
	
	1
	2

	1
	Marine
	Air-conditioning

	2
	Aeronautical
	Roads and bridges 

	3
	Heating and ventilating
	Body scanners

	4
	Electricity generating
	Cables and switchgear

	5
	Automobile 
	Communications and equipment

	6
	Civil 
	Ships 

	7
	Electronic 
	Planes 

	8
	Electrical installation 
	Cars and trucks

	9
	Medical 
	Power stations


VOCABULARY

	Marine
	
	Морской

	Cable
	
	Кабель

	Switchgear
	
	Коммутационная или распределительная аппаратура.

	Power station
	
	Электростанция

	truck
	
	Грузовик

	To connect up
	
	Соединять


СОСТАВ СЛОВА. УДАРЕНИЕ 
Слова делятся на слоги. Например:
engine
en.gine

engineer
en.gin.eer

engineering        

    en.gin.eer.ing
Каждый слог произносится отдельно. Обычно один слог является ударным. О правильности ударения можно справится в словаре. Мы говорим 'engine с ударением на первый слог, но engineer с ударением на последний. 

Task 7
Постарайтесь правильно произнести следующие слова и проставьте ударения.
electricity

electrical
electronics
machinery
mechanical

mechanic

mechanism

machine

install

installation

Task 8
Прочтите следующие тексты и определите в какой области производства работают инженеры, рассказывающие о своей работе.
1. I work in a power station. I’m responsible for turbine maintenance. I work shifts: midnight to six o’clock this month.
2. I design body scanners. They give doctors far more information than X-rays and there’s no risk to the patient.
3. I work on jet engines. Onboard computers record readings every four hours and every twenty take-offs. This information allows to carry out servicing  before defects in performance occur.
4. I go on sea trials after the refit is finished.
5. I’m working with the architects. I have to make sure that the working environment will be comfortable for the people. Getting the heating and ventilation right is important. 
6. I work with electrical equipment. Safety is very important in my job. Everything must be earthed to make sure the no one gets a shock.
7. My main areas of expertise are fuel consumption and engine emission. 
(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY

	Turbine maintenance
	
	Эксплуатация турбины 

	Shift
	
	Смена

	Patient
	
	Пациент

	Far more
	
	Намного больше

	X-rays
	
	Рентгеновское облучение

	Jet engine
	
	Реактивный двигатель

	Onboard computer
	
	Бортовой компьютер

	To record reading
	
	Записывать показания

	Take-off
	
	Подъем в воздух

	To allow
	
	Позволять

	To carry out servicing
	
	Проводить сервисное обслуживание

	Defect
	
	Дефект

	Reduction
	
	Изменения формы

	Performance
	
	Производительность/работа

	To occur
	
	Происходить

	Sea trials 
	
	Ходовые испытания

	Refit
	
	починка

	architect
	
	Архитектор

	To get right
	
	Получить надлежащим образом установленным

	To make sure
	
	Обеспечить

	Working environment
	
	Условия труда

	staff
	
	персонал

	Safety
	
	безопасность

	To be earthed
	
	Быть заземленным

	No one
	
	Никто

	To get shock
	
	Испытать  электрический шок

	Area of expertise
	
	Область  компетенции

	Fuel consumption
	
	Потребление топлива

	Engine emission
	
	Выбросы двигателя


Task 9
Заполните пробелы в приведенном ниже тексте о различных отраслях производства, используя информацию данного урока и заполненную вами таблицу.
The main branches of engineering are civil, 1   --------------- ,  2  -------------- , and

electronic. Mechanical engineering is 3 
  4 ----------------     machinery

of all kinds. This branch of engineering includes  5 ------------------  , automobile,

6 -----------------, and heating and ventilating. The first three are concerned with transport: 7 -------------------, cars and planes. The last 8 ----------------- with air-conditioning, refrigeration, etc.
Electrical engineering deals with 9 --------------------- from generation to use.

Electricity generating is concerned with 10 ----------------       stations. Electrical

installation deals 11 ----------------       cables, switchgear, and connecting up

electrical equipment.

Two branches of engineering include both  12 -----------------   and 13 ------------
engineers. These are mining and 14 ---------------  engineering. The former deals

with mines and mining equipment, the latter with hospital 15 ----------  of all kinds.
Task 10
Выпишите все предложения, имеющие отношение к энергетике и составьте свой топик: «Энергетика как одна из отраслей применения инженерного искусства. Область моей специализации».

ВАШ ПРИМЕРНЫЙ ТОПИК –  unit 1 :

1. Engineering is largely a practical activity.

2.  It is about putting ideas into action.

3. Electrical engineering is about the generation and distribution of electricity and its many applications.

4. Electrical engineering includes electricity generating, electrical installation, lighting and so on.

5. Energy and power: Electrical engineering are concerned with the production and distribution of electricity to homes, offices, industry, hospitals, colleges and schools.

6. Electrical engineering deals with the installation and maintenance of the equipment involved in these processes.

7. Electrical installation is cables and switchgear.

и так далее.

Task 11
Прочтите текст и дополните содержание вашего рассказа об энергетике.

 Electrical engineering

The first electrical engineer is considered to be William Gilbert, with his 1600 publication of De Magnete, who was the originator of the term "electricity".

Electrical engineering can trace its origins in the experiments of Alessandro Volta in the 1800s, the experiments of Michael Faraday, Georg Ohmand others and the invention of the electric motor in 1872. The work of James Maxwell and Heinrich Hertz in the late 19th century gave rise to the field of Electronics. The later inventions of the vacuum tube and the transistor further accelerated the development of electronics to such an extent that electrical and electronics engineers currently outnumber their colleagues of any other Engineering specialty. 

VOCABULARY

	Originator

To trace

Invention

Vacuum tube 

Transistor

To accelerate

Extent 

To outnumber


	автор

проследить

изобретение

вакуумная трубка

транзистор

ускорять

степень

превосходить по численности


Task 12
Текст для самостоятельного перевода со словарем.

Medical engineering

The study of the human body, albeit from different directions and for different purposes, is an important common link between medicine and some engineering disciplines. Medicine aims to sustain, enhance and even replace functions of the human body, if necessary, through the use of technology.

Modern medicine can replace several of the body's functions through the use of artificial organs and can significantly alter the function of the human body through artificial devices such as, for example, brain implants and pacemakers. The fields of Bionics and medical Bionics are dedicated to the study of synthetic implants pertaining to natural systems.

Conversely, some engineering disciplines view the human body as a biological machine worth studying, and are dedicated to emulating many of its functions by replacing biology with technology. This has led to fields such as artificial intelligence, neural networks, fuzzy logic, androbotics. There are also substantial interdisciplinary interactions between engineering and medicine.[34]

 HYPERLINK "http://en.wikipedia.org/wiki/Engineering" \l "cite_note-IEEE-34" [35]
Both fields provide solutions to real world problems. This often requires moving forward before phenomena are completely understood in a more rigorous scientific sense and therefore experimentation and empirical knowledge is an integral part of both.

Medicine, in part, studies the function of the human body. The human body, as a biological machine, has many functions that can be modeled using Engineering methods. 

The heart for example functions much like a pump, the skeleton is like a linked structure with levers, the brain produces electrical signals etc. These similarities as well as the increasing importance and application of Engineering principles in Medicine, led to the development of the field of biomedical engineering that uses concepts developed in both disciplines.

Newly emerging branches of science, such as Systems biology, are adapting analytical tools traditionally used for engineering, such as systems modeling and computational analysis, to the description of biological systems.
VOCABULARY

	To albeit

Purpose

Link

To sustain

To enhance

To replace

Artificial

Implant

Pacemaker

Synthetic

To pertain
To emulate

Neural

Fuzzy logic

Androbotics

Pump 

Similarity

To adapt
	цель

ссылка, связь

поддерживать

повышать, продвигать

заменить

искусственный

имплантат

кардиостимулятор

синтетический

относится

нервный

нечеткая логика

насос

сходство

адаптироваться


Task 13
Прочтите текст и обсудите его содержание. Базируясь на материале текста, сформулируйте свое мнение о значении инжениринга в обществе.

Social context

Engineering is a subject that ranges from large collaborations to small individual projects. Almost all engineering projects are beholden to some sort of financing agency: a company, a set of investors, or a government. The few types of engineering that are minimally constrained by such issues are pro bono engineering and open design engineering.

By its very nature engineering is bound up with society and human behavior. Every product or construction used by modern society will have been influenced by engineering design. Engineering design is a very powerful tool to make changes to environment, society and economies, and its application brings with it a great responsibility. Many engineering societies have established codes of practice and codes of ethics to guide members and inform the public at large.

Engineering projects can be subject to controversy. Examples from different engineering disciplines include the development of nuclear weapons, the Three Gorges Dam, the design and use of Sport utility vehicles and the extraction of oil. In response, some western engineering companies have enacted serious corporate and social responsibility policies.

Engineering is a key driver of human development. Sub-Saharan Africa in particular has a very small engineering capacity which results in many African nations being unable to develop crucial infrastructure without outside aid. The attainment of many of the Millennium Development Goals requires the achievement of sufficient engineering capacity to develop infrastructure and sustainable technological development. 

All overseas development and relief NGOs make considerable use of engineers to apply solutions in disaster and development scenarios. A number of charitable organizations aim to use engineering directly for the good of mankind.
GRAMMAR REVISE 
ARTICLE

Task 14

Дополните предложения артиклями a/an, the, -- 

1  We usually have...............lunch at 1 p.m.

2  ..............French people drink a lot of red wine.

3  I gave her................bunch of flowers when she opened the door.

4  Who is.............    owner of this car?

5  We went to.............zoo and saw............old elephant.

6  I've never taught.............    class where................pupils were so good at..............English.

7  The giraffe is................tallest animal on...............Earth. I like................giraffes.

8  ................water freezes after...............hour if you leave it out in.................garden at............night.

Task 15
Выберите правильный вариант:

1    Catherine loves cats/the cats.

2    Look at cats/the cats! They are chasing a bird.

3    I don't like coffee/the coffee, but I like tea/the tea.

4    You cut the cake/cake and I'll pour coffee/the coffee.

5    Life/The life will be very different in the future.

6    Life/The life of a mayfly is extremely short.

7    I enjoy swimming/the swimming in the sea.

8    Children/The children usually like playing games.

9    Children/The children have gone to the park.

10    All people/the people in this room are my relative .

11    All people/the people should have freedom of speech.

12    Villages/The villages in this part of the country are very beautiful.

13    Breakfast/The breakfast is the most important meal of day/the day.

14    Paul was only/the only person who remembered me.

15    In Stone Age/the Stone Age, people lived in caves.

16    I would like to travel to Spain/the Spain.

17    We travelled to London by train/the train.    

18    He is learning to play flute/the flute.

Task 16
Дополните предложения артиклями a/an, the, x
A

1) ....football team who have won 2) ..........World Cup

 3).........most times is 4)..........Brazil.

They have won 5)............ competition  four times.

 6)................ team also hold 7) ............record 

for 8)............. greatest number of 9)...........goals

scored overall and have played in every one of

10)..............tournament's finals.

B

1)................tallest man in 2)...........    world was born in

3)...............USA in 1918. His name was 4) ...............    

Robert Wadlow and 5)..............last time he was 

measured, in 1940, he had reached a height of 2.72 m.

His hands were 32.4 cm from 6)............wrist to 7)......tip

 of 8)..............middle finger.

C 

1)............David was waiting at 2)............King's Cross 

station. He was about to travel to 3)............Newcastle

by 4)..............train for 5)..............job interview. 

However,6)............train was late and he had been standing

on 7).................platform for over 8).............hour.

D

I take 1)............bus to school every day. I leave

3).............house at eight o'clock in 4)............

morning. It is 5)..........five-minute walk from my 

house to 6)...............bus-stop. 7).......journey to school

takes about 8).............quarter of 9)......hour.

UNIT 2
ОБУЧЕНИЕ ПРОФЕССИИ ИНЖЕНЕРА  

Scientists study the world as it is;

 engineers create the world that has never been.
Theodore von Kármán
Task 1

Прочтите и переведите текст. Составьте устное сообщение о вашем вузе.

My university

There are many universities in Kazan. The head of university is Rector. Usually there are several faculties in a university. Each faculty has a number of specialized departments and is headed by dean. The course of study lasts 5-6 years.

The academic year in our country’s higher schools begins on the 1-st September and is divided into two terms. Students take exams at the end of each semester. If the results of examinations are good, students take grants. Twice a year students have vacations – two weeks in winter and two months in summer.

My university has several buildings, old and new ones. There are many various laboratories. There in a good library and a computer center in the main building.

Every faculty has its specialized libraries, laboratories, workshops and computer centers.

The first- and second- year students study general engineering subjects. The first- and second- year students obtain thorough instructions in the fundamental sciences of mathematics, physics, chemistry and drawing as well as computer engineering and a number of others. The curricula are enriched and broadened by instructions in such subjects as foreign languages, history and economics.

In the third year students begin to study specialized subjects. They get more advanced knowledge and begin to concentrate on their special interests. Specialized study and courses help students to become specialists and prepare them for their future work

A very good tradition of our university is that theory is accompanied by practical training. Students begin to work at the University’s well equipped laboratories. In senior years students work at various plants, design offices and research institutes of our country.

After four years students will get bachelor’s degree. Then the students may go on with their studies and in a year or two of further study and research get a master’s degree. After graduating from the university they may go on with their study and research and may get a still higher degree.

At present a new system of education is introduced in our university – a distance education system. This computer system of learning helps professionals to continue their education while remaining at their jobs. This system enables people to get knowledge and a good foundation in the sciences basic to his or her field of study. Distance learning has developed over years from satellite video course to modern videoconferencing through personal computers.

It is interesting but difficult to study at our university, especially for the first-year students as they don’t know yet how to organize their work and time. 

Education is a way to success.

Чтение – виды текста и цели их изучения
Task 2
Изучите предложенный ниже список вопросов, прежде чем определиться с правильностью выбора карьеры инженера. Отметьте галочками соответствующие вашим склонностям высказывания. Опросите вашего соседа по парте.

1. You like finding new solutions for different problems.

2. You like helping people. 
3. You like finding out how things work. 
4. You like programming or developing your computer skills.
5. You are interested in improving the environment

6. You enjoy practical projects-creating and investigating things.

7. You enjoy solving problems.
8. You enjoy organizing activities.
9. You enjoy science programmes on TV or on the radio.
10. You sometimes read articles on scientific or engineering topics.
11. You have a lot of determination and stamina.
VOCABYLARY

	To enjoy
	Получать удовольствие

	To create
	Создавать

	To investigate
	Исследовать

	To find out
	Узнавать 

	To improve
	Усовершенствовать

	Environment
	Окружающая среда

	To solve
	Решать

	To organize
	Организовывать

	Science
	Наука

	Determination 
	Склонность 

	Stamina
	Внутренние силы

	To tick
	Отметить

	Statement
	Высказывание 


To be interested in – интересоваться чем-либо

Какие из приведенных в списке глаголов можно употребить в качестве синонимов? Найдите и переведите выражения с ними.

Составьте 3 предложения о своих склонностях к инженерному искусству?

Если вы отметили большинство из приведенных высказываний, вы правильно выбрали свою будущую профессию.

Task 3
Заполните пропуски в тексте. В каждый пробел нужно вписать одно слово. Сравните ваши ответы с ответами других студентов. Существует возможность использования нескольких слов.

In the Russian Federation you can  1 -----------
engineering at a college of
further education or a university. Most college courses 2  --------------- from one to two years. University undergraduate courses 3 ------------engineering last, from four to five years. 

          A college at our University will take 4 --------------------   after five years of secondary school education. Most students study full-time,
5 ---------- day-release courses are available for people who 6 -------------   in local engineering companies. Students will be given a certificate 7-------------- a diploma at the 8 ---------- of their course. 

         Most university students will have completed seven 9 ---------- of secondary school. Others will have taken a diploma course at college.  10 ----------- give degrees. A Bachelor’s degree  11 ----------- four years. A Master’s 12 ----------requires a further year.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY

	To undergraduate
	Последипломный 

	Available
	Имеющийся в наличии

	Completed
	Завершенный, полный

	Bachelor
	Бакалавр

	College
	Колледж, техникум

	Certificate 
	Сертификат

	Diploma
	Диплом 


Full-time course – дневное обучение

Day release course – вечернее обучение 

Составьте 3 предложения об изучаемом Вами курсе в университете и о ваших намерениях добиться диплома магистранта.

РАБОТА С ТЕКСТОМ.

ОПРЕДЕЛЕНИЕ ЦЕЛИ.

Студентам, обучающимся по инженерным специальностям, приходится много читать. Составьте список видов текста, с которыми Вам приходится сталкиваться. Важно научиться наиболее эффективным образом получать необходимую вам информацию при чтении различных видов текста.

Task 4

Подберите тексты по предложенным ниже видам, с которыми Вы можете встретить в Вашей учебной или профессиональной карьере.

1. Table
2. Index
3. Contents
4. Book title
5. Manual 
6. Price list of componenes
7. College brochure
8. Job advertisement.
	Table
	Содержание

	Index
	Лист с ценами

	Contents
	Рекламное объявление о вакансии

	Title
	Таблица

	Manual 
	Инструкция

	Price list of components
	Заглавие

	College brochure
	Указатель 

	Job advertisement
	Рекламный буклет техникума


Прочтите следующий текст и определите, к какому виду текстов он относится

Sinclair is one of the UK's largest private engineering groups, with an international reputation. The sealing systems operation requires a Technical Sales Engineer   to   sell   the   world-renowned Chesterfield range of products throughout the Midlands. 

You should have previous sales and mechanical engineering experience with a bias to maintenance products and mechanical engineering.ьThe successful candidate will ideally be between 30 and 45 years of age living in the Midlands with a mechanical engineering background. 

The company offers a good basic salary, commission and company car. Apply in writing, with full CV to: J. FORD

SINCLAIR SEALING SYSTEMS LTD.

16 CANYON ROAD, NETHERTON INDUSTRIAL ESTATE,

BIRMINGHAM B2 0ER   Closing date 17 December 1997.
(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

Task 5
Вы должны ясно представлять себе цель поставленную при чтении текста. Ниже предложены несколько видов целей. Соотнесите каждую цель с определенным видом текста из предыдущего задания.

1 finding a job
2 pricing a component
3 finding out how to do something
4 choosing the best chapter to read
5 looking for specific information on a topic
6 learning about electrical equipment
7 choosing a course
8 looking for a specification
VOCABULARY
	To look for
	Искать информацию

	To learn 
	Изучать

	To find out
	узнавать

	To choose
	Выбирать

	Chapter
	Глава

	Topic 
	Тема 


Task 6
Правильной выбор специальности требует внимательного прочтения рекламного буклета университета. В данном случае цель вашего чтения заключается в подборе наиболее соответствующей вашим наклонностям специальности. 

Ниже предложен список студентов с указанием их предпочтений. Постарайтесь выбрать наиболее подходящую специальность для каждого.

1. A student who has just left school and wants to become a technician.
2. A student who wants to design electric motors.
3. A student who wants to get an engineering degree and also improve his knowledge of languages.
4. A student who wants to work as an engineer with the electric transport.

6. A technician employed by a company which installs electrical wiring in factories.
7. A student with a College Certificate in Electrical Engineering who is prepared to spend another four years studying to improve her qualifications.
8. A student interested in how micro-organisms can be used in industry. 

Course Guide ENGINEERING

Diploma in Electronic and Electrical Engineering. Four years, full-time. For potential electronic and electrical engineers. The first year is common and the second year allows students to specialize in either electronic or electrical engineering subjects. Successful students may continue to a degree course. 


College Certificate in Electrical Engineering. Two years, full-time. For potential technicians or for those who wish to gain entry to University. 


Diploma in Electrical Engineering. Four years, day-release. This course provides the technical education required for senior technicians employed in the electrical installation industry. 


Bachelor of Engineering – Mechanical Engineering. Four years, full-time, including one year study and work attachment in our country. 


Bachelor of Engineering – Electrical Engineering. Four years, full-time, including one year of professional training in the industry.

    Bachelor of Engineering – Electric transport. Three years, full-time.
Technology of water cleaning, including system elements, procedures and the need for safe working practice.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY
	Eventually
	В конце

	To install
	Устанавливать

	Electrical wiring
	Электропроводка

	Factory
	Завод

	Micro-organism
	Микроорганизм 

	Common 
	Общий

	To allow
	Позволять

	To specialize
	Специализироваться

	Successful
	Успешный

	Potential
	Потенциальный

	To provide
	Обеспечивать

	To require
	Требовать

	Senior 
	Высший, главный

	To follow
	Следовать

	Further
	Дальнейший

	Appropriate 
	Соответствующий 


To get an engineering degree – получить звание инженера
To leave school – закончить школу
To be not enough to do something – быть достаточным для выполнения чего-либо
Air force – воздушные силы
To be employed by a company – работать в компании
To be prepared to do something – быть подготовленным для выполнения чего-либо

Work attachment – стажировка

To be obtained by – быть полученным через что-либо.

Изучите нижеприведенные виды зарубежных дипломов и соотнесите их с существующими в вашем вузе дипломами.

	NС        for potential technicians
	National Certificate

	ONС     for potential technicians
	Ordinary National Certificate

	HNC     a part-time course for potential senior technicians
	Higher National Certificate

	HND     a full-time course for potential engineers
	Higher National Diploma

	B.Eng.   for undergraduates
	Bachelor of Engineering

	M.Eng.  for postgraduates
	Master of Engineering


ПИСЬМО
Написание писем. Запрос информации.
40, Lenina street,

420033 Elabuga

 Republic of Tatarstan

12 April 2011 

51, Kransnoselskaya street

420124 Kazan

 Republic of Tatarstan

Kazan State Power Engineering University

Information centre

Dear Sir/Madam

Please send me further information about the course “Electric transport”

Yours faithfully

 Ygor Kirillov 

Ygor Kirillov 

Task 7

Напишите аналогичное письмо с  запросом информации по вашей специальности.

GRAMMAR REVISE
PRESENT SIMPLE/PRESENT CONTINUOUS
Task 8
Раскройте скобки, употребляя глаголы в настоящем неопределённом или в настоящем длительном временах: 
1. A: Why ...are you smelling... (you/smell) the soap?

    B: It....(smell) lovely. It's like roses!

2. A: Why ....(you/taste) the soup?

    B: To see if it....    (taste) good. I think it needs more salt.

3. A: I ...    (feel) very tired.

    B: You should go to bed early.

4. A:  I ...(see) Andy this evening.

    B: I ...    (see). So, you don't want to come to the cinema with me, do you?

5. A:  How much ...(the bag of apples/weigh)?

    B: I don't know yet. The man....(weigh) the bag now.

6. A: I....    (think) about buying a new car soon.

    B: Why? I....(think) your car is fine.You don't need a new one.

7. A: What....(you/look) at?

    B: The sky. It....    (look) as if it's going to rain.

8. A:  I really ....(enjoy) home-made food.

    B: So do I, and I...(enjoy) every bit of this meal.

9. A: Why ...(you/feel) the radiator?

    B: It....(feel) cold in here. Is the heating on?

10. A: That famous opera singe....(appear) at the opera house tonight.

     B: Yes. He....(appear) to be feeling better after his operation.

11. A: Chris.... (be) a sensible person, isn't he?

     B: Yes, but in this case he....(be) rather foolish.

12. A: My dad....(fit) the old blind from the living room in my bedroom today.

      B: Really?....(it/fit) that window?
PAST SIMPLE
Task 9
Откройте скобки, используя глаголы в утвердительной, отрицательной и вопросительных формах прошедшего времени:

1    That boy (break) my window.                 

2    I (drive) to work every day last year. 

3    Laura  (hit) that boy. 

4    James (keep) the book about films. 

5    We (meet) them at the same place every week. 

6    You (put) that there. 

7    We  (sit) at the same desks. 

8    An American (win) Wimbledon last year.
FUTURE SIMPLE

Task 10
Дополните предложения глаголами в скобках, используя  Future Simple или Going to:

1    A: Have you finished your essay yet?

      B: No, but I'm sure I ..... (finish) it on time.

2    A: I have decided what to wear for the party.

      B: Really? What ..........(wear), then?

3    A: Why do you need hot soapy water?

      B: Because I..........    (wash) the car.

4    A: Did you post those letters?

      B: No, I forgot. I.........(post) them this afternoon.

5    A: Did you book a table at the restaurant?

      B: Yes, but I don't expect it...........(be) busy.

6    A: I'm hungry.

      B: Me too. I..........    (make) us something to eat.

7    A: What are you doing this weekend?

      B: Oh, I..........(probably/visit) my grandparents.

8    A: Look at that dog!

      B: Oh yes! It ............(swim) across the river.

9    A: Tony is nearly eighteen, isn't he?

      B: Yes. He ...............(work) for his father when he leaves school.

10    A: Are you going into town today?

        B: Yes. I...........(give) you a lift if you like.

11    A: Your shirt is dirty.

        B: Oh dear! I............(change) into another one.

12    A: I hope we ............(not/arrive) late for the meeting.

        B: Don't worry. There's plenty of time.

13    A:  I'm really thirsty after all that hard work.

        B: I............(make) some tea.

14    A:  Did you give Steve his present?

        B: No. I ............(give) it to him tonight at dinner.

15    A: Watch out! You...............    (bang) your head on the doorframe.

        B: Oh! I didn't realise it was so low.
UNIT 3

ПРОФЕССИЯ ИНЖЕНЕРА  

Task 1

Прочтите тексты, сравните особенности работы инженера и ученого. Составьте список ключевых отличий.

What does an engineers do?

Engineers are grounded in applied sciences, and their work in research and development is distinct from the basic research focus of scientists. The work of engineers forms the link between scientific discoveries and their subsequent.
Relations with other disciplines 

There exists an overlap between the sciences and engineering practice; in engineering, one applies science. Both areas of endeavor rely on accurate observation of materials and phenomena. Both use mathematics and classification criteria to analyze and communicate observations.

Scientists may also have to complete engineering tasks, such as designing experimental apparatus or building prototypes. Conversely, in the process of developing technology engineers sometimes find themselves exploring new phenomena, thus becoming, for the moment, scientists.

In the book What Engineers Know and How They Know It, Walter Vincenti asserts that engineering research has a character different from that of scientific research. First, it often deals with areas in which the basic physics and/or chemistry are well understood, but the problems themselves are too complex to solve in an exact manner.
VOCABULARY

	To be grounded 

Distinct

Discovery

Subsequent

Endeavor

To rely

Accurate 

Observation

Criteria

To assert

To deal

To solve
	опираться

отчетливый

открытие

последующий

усилие

полагаться

точный

наблюдение

критерии

утверждать

справиться, иметь дело

решить


The engineer’s work

As stated by Fung et al. in the revision to the classic engineering text, Foundations of Solid Mechanics:

"Engineering is quite different from science. Scientists try to understand nature. Engineers try to make things that do not exist in nature. Engineers stress invention. To embody an invention the engineer must put his idea in concrete terms, and design something that people can use. That something can be a device, a gadget, a material, a method, a computing program, an innovative experiment, a new solution to a problem, or an improvement on what is existing. Since a design has to be concrete, it must have its geometry, dimensions, and characteristic numbers. Almost all engineers working on new designs find that they do not have all the needed information. Most often, they are limited by insufficient scientific knowledge. Thus they study mathematics, physics, chemistry, biology and mechanics. Often they have to add to the sciences relevant to their profession. Thus engineering sciences are born." 

Although engineering solutions make use of scientific principles, engineers must also take into account safety, efficiency, economy, reliability and constructability or ease of fabrication, as well as legal considerations such as patent infringement or liability in the case of failure of the solution.
VOCABULARY
	To stress

To embody

Gadget

Improvement

Relevant

Reliability

Patent

Infringement

Liability

Failure
	подчеркнуть

воплотить

гаджет

улучшение

cоответствующая

надежность

патент

нарушение

ответственность

провал


Task 2 

Расставьте в правильном порядке этапы работы над изобретением нового устройства. Последний и первый этапы обозначены.

1. Prototype identified

2. Prototype built in material

3. Version in material built

4. Design modified

5. Patent applied for

6. Models built to test design

7. Prototype modified

8. Prototype tested

9. Design drawn

10. Manufacturer licensed to produce

Task 3 

Прочтите текст, выпишите  основные этапы работы над изобретением и соотнесите их с теми, что упоминаются в предыдущем упражнении.
Problem solving

Engineers use their knowledge of science, mathematics, logic, economics, and appropriate experience or tacit knowledge to find suitable solutions to a problem. Creating an appropriate mathematical model of a problem allows them to analyze it (sometimes definitively), and to test potential solutions.

Usually multiple reasonable solutions exist, so engineers must evaluate the different design choices on their merits and choose the solution that best meets their requirements. Genrich Altshuller, after gathering statistics on a large number of patents, suggested that compromisesare at the heart of "low-level" engineering designs, while at a higher level the best design is one which eliminates the core contradiction causing the problem.

Engineers typically attempt to predict how well their designs will perform to their specifications prior to full-scale production. They use, among other things: prototypes, scale models, simulations, destructive tests, nondestructive tests, and stress tests. Testing ensures that products will perform as expected.

Engineers take on the responsibility of producing designs that will perform as well as expected and will not cause unintended harm to the public at large. Engineers typically include a factor of safety in their designs to reduce the risk of unexpected failure. However, the greater the safety factor, the less efficient the design may be.

The study of failed products is known as forensic engineering, and can help the product designer in evaluating his or her design in the light of real conditions. The discipline is of greatest value after disasters, such as bridge collapses, when careful analysis is needed to establish the cause or causes of the failure.

Design

Engineers develop new technological solutions. During the engineering design process, the responsibilities of the engineer may include defining problems, conducting and narrowing research, analyzing criteria, finding and analyzing solutions, and making decisions. Much of an engineer's time is spent on researching, locating, applying, and transferring information. Indeed, research suggests engineers spend 56% of their time engaged in various different information behaviours, including 14% actively searching for information. 

Engineers must weigh different design choices on their merits and choose the solution that best matches the requirements. Their crucial and unique task is to identify, understand, and interpret the constraints on a design in order to produce a successful result.
Design methods

Engineers apply the sciences of physics and mathematics to find suitable solutions to problems or to make improvements to the status quo. More than ever, engineers are now required to have knowledge of relevant sciences for their design projects. As a result, they may keep on learning new material throughout their career.

If multiple options exist, engineers weigh different design choices on their merits and choose the solution that best matches the requirements. The crucial and unique task of the engineer is to identify, understand, and interpret the constraints on a design in order to produce a successful result. It is usually not enough to build a technically successful product; it must also meet further requirements.

Constraints may include available resources, physical, imaginative or technical limitations, flexibility for future modifications and additions, and other factors, such as requirements for cost, safety, marketability, productibility, and serviceability. By understanding the constraints, engineers derive specifications for the limits within which a viable object or system may be produced and operated.

Analysis

Engineers apply techniques of engineering analysis in testing, production, or maintenance. Analytical engineers may supervise production in factories and elsewhere, determine the causes of a process failure, and test output to maintain quality. They also estimate the time and cost required to complete projects. Supervisory engineers are responsible for major components or entire projects. Engineering analysis involves the application of scientific analytic principles and processes to reveal the properties and state of the system, device or mechanism under study. Engineering analysis proceeds by separating the engineering design into the mechanisms of operation or failure, analyzing or estimating each component of the operation or failure mechanism in isolation, and re-combining the components. They may analyse risk. 

Many engineers use computers to produce and analyze designs, to simulate and test how a machine, structure, or system operates, to generate specifications for parts, to monitor the quality of products, and to control the efficiency of processes.

Task 4 

Прочтите текст. Используя материал текста, изложите свою точку зрения о необходимости использования различных компьютерных программ в работе инженера.
Computer use

As with all modern scientific and technological endeavors, computers and software play an increasingly important role. As well as the typical business application software there are a number of computer aided applications (Computer-aided technologies) specifically for engineering. Computers can be used to generate models of fundamental physical processes, which can be solved using numerical methods.

One of the most widely used tools in the profession is computer-aided design (CAD) software which enables engineers to create 3D models, 2D drawings, and schematics of their designs. CAD together with Digital mockup (DMU) and CAE software such as finite element method analysis or analytic element method allows engineers to create models of designs that can be analyzed without having to make expensive and time-consuming physical prototypes.

These allow products and components to be checked for flaws; assess fit and assembly; study ergonomics; and to analyze static and dynamic characteristics of systems such as stresses, temperatures, electromagnetic emissions, electrical currents and voltages, digital logic levels, fluid flows, and kinematics. Access and distribution of all this information is generally organized with the use of Product Data Management software. 

In recent years the use of computer software to aid the development of goods has collectively come to be known as Product Lifecycle Management (PLM).[22]
Task 5
Прочтите текст и обсудите его содержание. Базируясь на материале текста, сформулируйте свое мнение об ответственности инженера в глазах обществе.

Ethics

Many engineering societies have established codes of practice and codes of ethics to guide members and inform the public at large. Each engineering discipline and professional society maintains a code of ethics, which the members pledge to uphold. Depending on their specializations, engineers may also be governed by specific statute, whistle blowing, product liability laws, and often the principles of business ethics.

Some graduates of engineering programs in North America may be recognized by the Iron Ring or Engineer's Ring, a ring made of iron or stainless steel that is worn on the little finger of the dominant hand. This tradition began in 1925 in Canada with The Ritual of the Calling of an Engineer, where the ring serves as a symbol and reminder of the engineer's obligations for the engineering profession. In 1972, the practice was adopted by several colleges in the United States including members of the Order of the Engineer.

GRAMMAR REVISION
PRESENT CONTINUOUS

Task 6
Дополните предложения нужной формой глагола.
1    I... (speak) to I Tom on the phone now.

2    It...........    (get) very I hot. I think we should................(get) out of the sun.

3    I.............(think) we should stop now because it .............(get) dark.

4    You..............(look) serious. What............(you think) about?

5    I.............(taste) this soup to see if it's hot enough.

6    Why..............(you smell) that meat? Is there something wrong with it?

7    Bob............(love) roses because they .............(smell) so nice.

8    We.........(have) dinner now but I'll help you later if you..........(have) a problem.

9    Mary............(have) a good time in India and she'll call you when she.............    (have) time.
PAST CONTINUOUS

Task 7

Дополните предложения вспомогательным глаголом (was/were):

1     I.............    living in the USA for most of the 1990s.       

2    As John and Jo............coming in, Pete gave them the bad news.

3    The sun.............shining all the time we ............revising together outside.

4    We ...............(not) working on Friday, it was a public holiday.

5     ...............you driving by the river when you saw the red car?

6    The elephant ............(not) eating when I ............. feeding the other animals.

7    The whole class............revising for the exam all through June.
FUTURE CONTINUOUS
Task 8
Откройте скобки, используя формы глаголов, выражающие будущее действие:

1 A: Your house is very small.

   B: I know. I ...'m going to move..(move) to a bigger house next year.

2 A:  I have got a new job!

   B: Wonderful! I.........(call) Mum and tell her the good news.

3 A: How old is your daughter?

   B: She .........(be) fourteen next week.

4 A:  I must phone Julia.

   B: Well, don't phone her now. She ............(sleep).

5 A: Have you been living here long?

   B: Yes. By next month, I ............(live) here for ten years.

6 A: Are you having a party next weekend

   B: Yes. I hope I ............(finish) decorating the house by then.

7 A: What are your plans for tonight?

   B: Well, I..............(meet) Steve at 8 o'clock.

8 A: I must buy some bread.

   B: You'd better hurry. The shops....... (close) in half an hour.

9  A: Shall I call you at ten о 'clock tomorrow?

    B: No. I ............(leave) for work by then.

10 A: Are you coming to the disco on Friday night?

     B:I can't. I ...............(study) for my exam then.

11 A:Are you excited about going to California?

     B:Yes! This time tomorrow I .............(fly) across the Atlantic.

12  A:It's seven o'clock.

      B:Yes. John...............(leave) the office by now.

13  A:There's somebody at the door.

      B:Oh. That..............(be) the postman.

14  A:I've left my jacket at home.

      B:I ............(go) back and get it for you.

15  A:Have you booked a taxi to take you to the airport?

      B:Yes. It ................(come) at eight o'clock in the morning.

16 A:Are you nervous about the interview?

     B:Yes. This time tomorrow, I ...........(talk) to the managing director.
UNIT 4
СВОЙСТВА МАТЕРИАЛОВ
Task 1 

Прочтите текст. Дайте определение понятию – физическое свойство материала.
Physical property 
A physical property is any property that is measurable whose value describes a physical system's state. The changes in the physical properties of a system can be used to describe its transformations (or evolutions between its momentary states).

Physical properties can be intensive or extensive. An intensive property does not depend on the size or amount of matter in the object, while an extensive property does. In addition to extensiveness, properties can also be either isotropic if their values do not depend on the direction of observation or anisotropic otherwise. Physical properties are referred to as observables. They are not modal properties.

Often, it is difficult to determine whether a given property is physical or not. Color, for example, can be "seen"; however, what we perceive as color is really an interpretation of the reflective properties of a surface. In this sense, many ostensibly physical properties are termed as supervenient. A supervenient property is one which is actual (for dependence on the reflective properties of a surface is not simply imagined), but is secondary to some underlying reality. This is similar to the way in which objects are supervenient on atomic structure. A "cup" might have the physical properties of mass, shape, color, temperature, etc., but these properties are supervenient on the underlying atomic structure, which may in turn be supervenient on an underlying quantum structure.

Chemical properties  determine the way a material behaves in a chemical reaction. Physical properties do not change the chemical nature of matter.

Task 2 

Прочтите текст. Составьте список основных физических свойств материалов. Выпишите основные физические свойства материала.
Physical properties

Hardness
Hardness is the measure of how resistant solid matter is to various kinds of permanent shape change when a force is applied. Macroscopic hardness is generally characterized by strong intermolecular bonds, but the behavior of solid materials under force is complex; therefore, there are different measurements of hardness: scratch hardness, indentation hardness, and rebound hardness. Hardness is dependent on ductility, elastic stiffness, plasticity, strain, strength, toughness, viscoelasticity, and viscosity.

Common examples of hard matter are ceramics, concrete, certain metals, and superhard materials, which can be contrasted with soft matter.

Elasticity and plasticity
In solid mechanics, solids generally have three responses to force, depending on the amount of force and the type of material:

· They exhibit elasticity—the ability to temporarily change shape, but return to the original shape when the pressure is removed. "Hardness" in the elastic range—a small temporary change in shape for a given force—is known as stiffness in the case of a given object, or a highelastic modulus in the case of a material.

· They exhibit plasticity—the ability to permanently change shape in response to the force, but remain in one piece. The yield strength is the point at which elastic deformation gives way to plastic deformation. Deformation in the plastic range is non-linear, and is described by thestress-strain curve. This response produces the observed properties of scratch and indentation hardness, as described and measured in materials science. Some materials exhibit both elasticity and viscosity when undergoing plastic deformation; this is called viscoelasticity.

· They fracture—split into two or more pieces.

Strength
Strength is a measure of the extent of a material's elastic range, or elastic and plastic ranges together. This is quantified as compressive strength, shear strength, tensile strength depending on the direction of the forces involved. Ultimate strength is an engineering measure of the maximum load a part of a specific material and geometry can withstand.

Brittleness
Brittleness, in technical usage, is the tendency of a material to fracture with very little or no detectable deformation beforehand. Thus in technical terms, a material can be both brittle and strong. In everyday usage "brittleness" usually refers to the tendency to fracture under a small amount of force, which exhibits both brittleness and a lack of strength (in the technical sense). For perfectly brittle materials, yield strength and ultimate strength are the same, because they do not experience detectable plastic deformation. The opposite of brittleness isductility.

 Toughness
The toughness of a material is the maximum amount of energy it can absorb before fracturing, which is different from the amount of force that can be applied. Toughness tends to be small for brittle materials, because elastic and plastic deformations allow materials to absorb large amounts of energy.

Чтение – просмотр таблиц
Task 3
Составьте список материалов, которые используются в инженерии. Сравните свой список со списками других студентов. Распределите полученные материалы по группам: металлы, термопластмассы и т.д.

РАБОТА С ТЕКСТОМ.

ПРОСМОТР ТАБЛИЦ 


Для инженера очень важно уметь просматривать таблицы, схемы, диаграммы и графики, потому что большая часть информации часто представлена таким образом. В данном уроке мы начнем знакомство с таблицами.


Беглый просмот является лучшим способом  нахождения нужной информации в таблице. При просмотре вы заранее знаете, какую информацию вы ищите. Просматривая таблицу, вы перемещаете взгляд вверх и вниз по колонкам, пока не обнаружите слово или словосочетание, интересующее вас. При беглом просмотре вы пропускаете ненужную информацию.

Task 4

Просмотрите таблицу, которая поможет вам найти материал, который обладает одним из перечисленных ниже качеств:

1. ductile and corrosion-resistant
2.  heat-resistant and chemical-resistant
3.  soft 
4. ductile 
5. malleable
6.  tough
7.  scratch-resistant
8.  conductive and malleable
9.  durable and hard
10.  stiff and brittle
	Materials
	Properties
	Uses

	Cement
	Mixed with water it dries to a hard material
	pre-made building blocks, to hold blocks together

	Glass
	Clear, hard, breaks easily
	Windows, bottles

	Diamond
	Hardest natural material, can cut glass and metal
	Industrial cutting and grinding

	Optical fibre
	Carries light and coded messages
	Lighting, cable TV, telecommunications

	Metals

	Aluminium
	Light, soft, ductile, highly conductive, corrosion-resistant.
	Aircraft, engine components, foil, cooking utensils

	Copper
	Very malleable, tough and ductile, highly conductive, corrosion-resistant
	Electric wiring, PCBs, tubing

	Brass (65% copper, 35% zinc)
	Very corrosion-resistant. Casts well, easily machined. Can be work hardened.-Good conductor.
	Valves, taps, castings, ship fittings, electrical contacts

	Mild steel (iron with 0.15% to 0.3% carbon)
	High strength, ductile, tough, fairly malleable. Cannot be hardened and tempered. Low cost. Poor corrosion resistance.
	General purpose

	High carbon steel (iron with 0.7% to 1.4% carbon)
	Hardest of the carbon steels but less ductile and malleable. Can be hardened and tempered.
	Cutting tools such as drills, files, saws

	Thermoplastics

	ABS
	High impact strength and toughness, scratch-resistant, light and durable.
	Safety helmets, car components, telephones, kitchenware

	Acrylic
	Stiff, hard, very durable, clear, can be polished easily. Can be formed easily.
	Aircraft canopies, baths, double glazing

	Nylon
	Hard, tough, wear-resistant, self-lubricating.
	Bearings, gears, casings for power tools

	Thermosetting plastics

	Epoxy resin
	High strength when reinforced, good chemical and wear resistance
	Adhesives, encapsulation of electronic components

	Polyester resin
	Stiff, hard, brittle. Good chemical and heat resistance.
	Moulding, boat and car bodies

	Urea formaldehyde
	Stiff, hard, strong, brittle, heat-resistant, and a good electrical insulator.
	Electrical littings, adhesives


(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY
	Ribbed
	
	Рифленый

	Pipe
	
	Труба 

	To stack
	
	Скомпоновывать, загромождать

	To be laid
	
	Укладывать

	Drainage
	
	Дренаж

	Motorway 
	
	Магистраль 

	Свойства материалов   – колонка 1.

	Soft
	
	Мягкий

	Ductile
	
	Эластичный

	Malleable
	
	Податливый, вязкий, тягучий

	Tough
	
	Жесткий, плотный, упругий

	Scratch-resistant
	
	Стойкий к царапинам

	Conductive 
	
	Проводник

	Durable
	
	Долговременный, прочный

	Hard
	
	Твердый

	Stiff
	
	Неэластичный 

	Brittle
	
	Хрупкий

	Corrosion-resistant
	
	Стойкий к коррозии

	Heat-resistant
	
	Теплостойкий

	Chemical-resistant
	
	Химически стойкий

	Light 
	
	Легкий

	Tempered 
	
	Закаленный (о стали)

	easily machined 
	
	Обработанный на станке

	Work hardened
	
	Закаленный, полимеризованный

	Low cost
	
	Низкий по цене

	Clear 
	
	Прозрачный

	Wear-resistant
	
	Стойкий к износу

	Self-lubricating
	
	Самоклеющийся

	Fairly
	
	Достаточно

	Less 
	
	Менее

	Casts well 
	
	Хорошо деформируется

	To be formed easily
	
	Легко принимать форму


Task 5
Опишите, какими свойствами должны обладать: 

1. Изоляционные материалы

2. Проводники

Task 6
Опишите какими качествами обладают материалы, встречающиеся в вашей повседневной жизни: вата, бумага, спирт.

VOCABULARY
	НАЗВАНИЯ МАТЕРИАЛОВ – КОЛОНКА 2.

	Copper
	
	Медь

	Brass 
	
	Латунь, желтая медь

	Zinc
	
	Цинк 

	Mild steel
	
	Малоуглеродистая сталь

	Iron
	
	Железо

	Catbon
	
	Углерод

	High carbon steel
	
	Высокоуглеродистая сталь

	Thermoplastics
	
	Термопласт

	Acrylic
	
	Акрил

	Nylon
	
	Нейлон

	Thermosetting plastic
	
	Термореактивный пластик

	Epoxy resin
	
	Эпоксидная смола

	Polyester resin
	
	Полиэфирная смола

	Urea formaldehyde
	
	Форм-мочевина

	ABS
	
	


СТЕПЕНИ СРАВНЕНИЯ ПРИЛАГАТЕЛЬНЫХ И НАРЕЧИЙ повторить самостоятельно.

СУФФИКСЫ ПРИЛАГАТЕЛЬНЫХ: ness – означает отсутствие чего-либо

Tough – toughness.

Task 7
Выпишите с переводом все прилагательные, имеющие в своем составе прилагательное resistant.

Task 8
Выберите по одному материалу – и расскажите  студентам о его свойствах – они должны угадать, о каком материале идет речь.

Task 9
Назовите одно прилагательное и подпишите к нему все материалы, обладающими данным свойством. 

Проделайте это задание с группой – пусть один студент называет все материалы, обладающие названным вами свойством – вы с помощью группы будете исправлять его или дополнять список пропущенными материалами.

VOCABULARY
	НАЗВАНИЯ ЦЕЛЕЙ ИСПОЛЬЗОВАНИЯ – КОЛОНКА 3.

	Aircraft
	
	Самолет

	Engine 
	
	Двигатель

	Utensil 
	
	Утварь 

	Foil
	
	Фольга

	Wiring
	
	Проводка

	Tubing
	
	Трубы

	Valve
	
	Клапан

	Tap
	
	Кран

	Casting
	
	Литье, отливка

	Fittings 
	
	Оснастка 

	Purpose
	
	Цель

	Cutting tool
	
	Режущее орудие

	Drill
	
	Сверла

	File
	
	Шестеренка, передаточный механизм

	Saw
	
	Пила

	Helmet
	
	Шлем

	Kitchenware
	
	Кухонные принадлежности

	Canopy
	
	Накладывающий верх над кабиной

	Glazing
	
	Обжиг, прокаливание

	Casing
	
	обшивка

	Power tool
	
	Механизированный инструмент

	Adhesive
	
	Связывающий  материал  

	Encapsulation
	
	Инкапсуляция

	Moulding 
	
	Отливка, формовка

	Car body
	
	Кузов, корпус. 


Для технического английского языка характерно образование словосочетаний путем простого взаиморасположения имен существительных, причем последнее слово является главным в словосочетании, а остальные переводятся как прилагательные.

Найдите выражения, включающее слово fitting и переведите.

Task 10

Просмотрите таблицу, чтобы найти материал, который соответствует следующему описанию:

1. A metal suitable for a salt-water environment
2. A metal for general construction use but which should be protected from corrosion
3. A plastic for car bodies
4. The metal used for the conductors in printed circuit boards

5. A metal used to make aircraft
6. An alloy suitable for castings
7. A plastic with very low friction
8. A material suitable for safety helmets
9. Plastics used for adhesives
10. Steel which can be hardened

11. It is used for pre-made building blocks, to hold blocks together

VOCABULARY
	Alloy
	
	Сплав

	Friction
	
	Трение

	Suitable
	
	Подходящий

	Salt-water
	
	Соленая вода

	Use
	
	Использование 

	Printed circuit body
	
	Корпус с печатным плато


ИЗУЧЕНИЕ ЯЗЫКОВЫХ ОСОБЕННОСТЕЙ.

ФОРМУЛИРОВАНИЕ ОПРЕДЕЛЕНИЙ

Прочтите в таблице о свойствах железа:

         Iron is used in engineering.
Iron is a hard metal.

Связав два вышеприведенных факта, вы сможете составить определение алюминия как металла исходя из его свойств: Iron is a hard metal which is used in engineering. 

Task 11
Пользуясь вышеприведенной таблицей, составьте определения каждого металла из столбика А. Выбирайте соответствующую информацию из столбцов В и С, давая определения материалам из столбца А.

	А
	В
	С

	An insulator 
	a metal

a material 

an alloy
	does not allow heat or current to flow easily 


	A thermoplastic
	
	remains rigid at high temperatures

	Mild steel
	
	allows heat or current to flow easily

	A conductor
	
	contains iron and 0.7% to 1.4% carbon

	An alloy
	
	consists of copper and zinc 

	High carbon steel
	
	contains iron and 0.15% to 0.3% carbon

	Brass 
	
	formed by mixing other metals or elements

	A thermosetting plastic
	
	becomes plastic when heated


Впишите переводы слов в таблицу.

	Rigid
	

	Ro flow
	

	Current
	

	To contain
	

	To consist
	


ПИСЬМО

Дополнительная информация к тесту

Ознакомитесь с предложенным текстом о свойствах меди:

Copper is used to make electrical wire, tubing, and many items of the electrical equipment.

Вы можете дополнить данный текст следующим образом:

Copper, which carries electricity well, is used to make electrical wire, tubing  - for example,  circuit breakers - and many items of the electrical equipment, such as windings.

Обратите внимание на то, что дополнительная информация выделяется запятыми или дефисами: , which ...,-for example.... -, such as....

Task 12

Дополните следующие определения, данные разным видам пластмассы.

· Nylon is self-lubricating.
· Nylon is used for motorized drives in cameras.
· Plastics can be moulded into plates, car components, and medical aids.
· Thermoplastics soften when heated again and again.
· Thermosetting plastics set hard and do not alter if heated again.
· ABS is used for safety helmets.
· Polyester resin is used for boat and car bodies.
· Polyester resin is hard and has good chemical and heat resistance.

· Acrylic is a clear thermoplastic.
· Acrylic is used for aircraft canopies and double glazing.
Acrylic can be formed in several ways. It is hard, durable, and lias many uses.

Polyester resin is a thermosetting plastic used for castings. It has a number of useful properties.

ABS is a thermoplastic which is tough and durable. Because it has high impact strength, it has applications where sudden loads may occur.

Nylon is a hard, tough thermoplastic. It is used where silent, low-friction operation is required.

Plastics are synthetic materials. They can be softened and moulded into useful articles. They have many applications in engineering. There are two types of plastics: thermoplastics and thermosetting plastics.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY
	Plate
	
	Пластина 

	Aid
	
	Помощь

	To set hard
	
	Оставаться твердым

	To alter
	
	Изменяться

	Motorized driver
	
	С электроприводом

	Camera
	
	Фотоаппарат

	Useful
	
	Полезный

	article
	
	Изделие

	High impact strength
	
	Ударная вязкость

	Sudden
	
	Неожиданный

	Load 
	
	Нагрузка

	Property 
	
	Свойство 


Task 13
Назовите, какие вы знаете электрические свойства материалов.

Прочтите тексты об электрических свойствах.
Electrical properties
Electrical resistivity (also known as resistivity, specific electrical resistance, or volume resistivity) is a measure of how strongly a material opposes the flow of electric current. A low resistivity indicates a material that readily allows the movement of electric charge. The SI unit of electrical resistivity is the ohm⋅metre (Ω⋅m). It is commonly represented by the Greek letter ρ (rho).

Electrical conductivity or specific conductance is the reciprocal quantity, and measures a material's ability to conduct an electric current. It is commonly represented by the Greek letter σ (sigma), but κ (kappa) (especially in electrical engineering) or γ gamma are also occasionally used. 

If there is electric field inside a material, it will cause electric current to flow. The electrical resistivity ρ (Greek: rho) is defined as the ratio of the electric field to the current it creates: p = E : J,  where

ρ is the resistivity of the conductor material (measured in ohm⋅metres, Ω⋅m),

E is the magnitude of the electric field (in volts per metre, V⋅m−1),

J is the magnitude of the current density (in amperes per square metre, A⋅m−2).

For example, rubber is a material with large  resistivity and small conductivity, because even a very large electric field in rubber will cause almost no current to flow through it. On the other hand, copper is a material with small resistivity and large conductivity, because even a small electric field pulls a lot of current through it.
Electrical resistivity of the elements 
A conductor such as a metal has high conductivity and a low resistivity.
An insulator like glass has low conductivity and a high resistivity.
The conductivity of a semiconductor is generally intermediate, but varies widely under different conditions, such as exposure of the material to electric fields or specific frequencies oflight, and, most important, with temperature and composition of the semiconductor material.
The degree of doping in semiconductors makes a large difference in conductivity. To a point, more doping leads to higher conductivity. The conductivity of a solution of water is highly dependent on its concentration of dissolved salts, and other chemical species that ionize in the solution. Electrical conductivity of water samples is used as an indicator of how salt-free, ion-free, or impurity-free the sample is; the purer the water, the lower the conductivity (the higher the resistivity). Conductivity measurements in water are often reported as specific conductance, relative to the conductivity of pure water at 25 °C. An EC meter is normally used to measure conductivity in a solution. 

Task 14
Прочитайте объяснение причин проводимости материалов в учебнике по физике. Прочитайте текст и составьте словарь эквивалентов английского и русского языков, используемой при объяснении явления проводимости.
Causes of conductivity

Band theory simplified

Quantum mechanics states that the energy of an electron in an atom cannot be any arbitrary value. Rather, there are fixed energy levels which the electrons can occupy, and values in between these levels are impossible. When a large number of such allowed energy levels are spaced close together (in energy-space) i.e. have similar (minutely differing energies) then we can talk about these energy levels together as an "energy band". There can be many such energy bands in a material, depending on the atomic number (number of electrons) and their distribution (besides external factors like environment modifying the energy bands). Two such bands important in the discussion of conductivity of materials are: the valence band and the conduction band (the latter is generally above the former). Electrons in the conduction band may move freely throughout the material in the presence of an electrical field. In insulators and semiconductors, the atoms in the substance influence each other so that between the valence band and the conduction band there exists a forbidden band of energy levels, which the electrons cannot occupy. In order for a current to flow, a relatively large amount of energy must be furnished to an electron for it to leap across this forbidden gap and into the conduction band. Thus, even large voltages can yield relatively small currents.

UNIT 5
ВИДЫ ДВИЖЕНИЯ, ОБЪЯСНЯЮЩИЕ РАБОТУ МЕХАНИЗМОВ
Task 1

Прочитайте текст, объясняющий понятие движения в физике.

Motions

In physics, motion is a change in position of an object with respect to time. Motion is typically described in terms of velocity, acceleration, displacement, and time. Motion is observed by attaching a frame of reference to a body and measuring its change in position relative to another reference frame.

A body which does not move is said to be at rest, motionless, immobile, stationary, or to have constant (time-invariant) position. An object's motion cannot change unless it is acted upon by a force, as described by Newton's first law. An object's momentum is directly related to the object's mass and velocity, and the total momentum of all objects in a closed system(one not affected by external forces) does not change with time, as described by the law of conservation of momentum.

As there is no absolute frame of reference, absolute motion cannot be determined. Thus, everything in the universe can be considered to be moving. 

More generally, the term motion signifies a continuous change in the configuration of a physical system. For example, one can talk about motion of a wave or a quantum particle (or any other field) where the configuration consists of probabilities of occupying specific positions.
Task 2

Прочитайте текст, раскрывающий содержание законов Ньютона. 

Laws of motions

Mechanics
In physics, motion in the universe is described through two sets of apparently contradictory laws of mechanics. Motions of all large scale and familiar objects in the universe (such as projectiles, planets, cells, and humans) are described by classical mechanics. Whereas the motion of very small atomic and sub-atomic objects is described by quantum mechanics.

Classical mechanics
Classical mechanics is used for describing the motion of macroscopic objects, from projectiles to parts of machinery, as well as astronomical objects, such as spacecraft, planets, stars, and galaxies. It produces very accurate results within these domains, and is one of the oldest and largest subjects in science, engineering, and technology.

Classical mechanics is fundamentally based on Newton's Laws of Motion. These laws describe the relationship between the forces acting on a body and the motion of that body. They were first compiled by Sir Isaac Newton in his work Philosophiæ Naturalis Principia Mathematica, first published on July 5, 1687. These three laws are:

1. In the absence of a net external force, a body either is at rest or moves with constant velocity.

2. The net external force on a body is equal to the mass of that body times its acceleration; F = ma. Alternatively, the acceleration is directly proportional to the force causing it, and inversely proportional to the mass.

3. Whenever one body exerts a force F onto a second body, the second body exerts the force −F on the first body. F and −F are equal in magnitude and opposite in sense. 
Newton's three laws of motion, along with his law of universal gravitation, explain Kepler's laws of planetary motion, which were the first to accurately provide a mathematical model or understanding orbiting bodies in outer space. This explanation unified the motion of celestial bodies and motion of objects on earth.

Classical mechanics was later further enhanced by Albert Einstein's special relativity and general relativity. Special relativity explains the motion of objects with a high velocity, approaching the speed of light; general relativity is employed to handle gravitation motion at a deeper level.
Task 3

Прочитайте текст, раскрывающий содержание природы движения с точки зрения теории квантовой механики и кинематики.

Quantum mechanics
Quantum mechanics is a set of principles describing physical reality at the atomic level of matter (molecules and atoms) and the subatomic (electrons, protons, and even smaller particles). These descriptions include the simultaneous wave-like and particle-like behavior of both matter and radiation energy, this described in the wave–particle duality.

In contrast to classical mechanics, where accurate measurements and predictions can be calculated about location and velocity, in the quantum mechanics of a subatomic particle, one can never specify its state, such as its simultaneous location and velocity, with complete certainty (this is called the Heisenberg uncertainty principle).

In addition to describing the motion of atomic level phenomena, quantum mechanics is useful in understanding some large scale phenomenon such as superfluidity, superconductivity, and biological systems, including the function of smell receptors and the structures of proteins.

Kinematics
Kinematics applies geometry to the analysis of movement, or motion, of a mechanical system. 

Task 4
Прочтите текст о каждом виде движения. Выпишите краткую характеристику каждого вид  движения. Приведите примеры из текста и свои собственные, в которых можно наблюдать разные виды движения.
1. Linear motion (rectilinear motion) – motion which follows a straight linear path, and whose displacement is exactly the same as its trajectory. 

2. Reciprocating (i.e. vibration)

3. Rotary motion – a motion about a fixed point. (e.g. Ferris wheel).

4. Oscillation or simple harmonic motion – (e.g. pendulum).

 
We can also say about:

· Brownian motion (i.e. the random movement of particles)

· Circular motion (e.g. the orbits of planets)

· Rolling motion - (e.g. the wheel of a bicycle)

Four basic types of motions

Linear motion 
Linear motion (also called rectilinear motion) is motion along a straight line, and can therefore be described mathematically using only one spatial dimension. The linear motion can be of two types: uniform linear motion, with constant velocity or zero acceleration; non uniform linear motion, with variable velocity or non-zero acceleration. The motion of a particle (a point-like object) along a line can be described by its position [image: image2.png]


, which varies with [image: image3.png]


 (time).

Linear motion is the most basic of all motion. According to Newton's first law of motion, objects that experience no net force will continue to move in a straight line with a constant velocity until they are subject to a net force. Under everyday circumstances, external forces such as gravity and friction can cause an object to change the direction of its motion, so that its motion cannot be described as linear

One may compare linear motion to general motion. In general motion, a particle's position and velocity are described by vectors, which have a magnitude and direction. In linear motion, the directions of all the vectors describing the system are equal and constant: objects move along the same axis and do not change direction. The analysis of such systems may therefore be simplified by neglecting the direction components of the vectors involved and dealing only with the magnitude.

Neglecting the rotation and other motions of the Earth, an example of linear motion is that of a ball thrown straight up and falling back straight down.

Reciprocating motion
Reciprocating motion, also called reciprocation, is a repetitive up-and-down or back-and-forth motion. It is found in a wide range of mechanisms, including reciprocating engines and pumps. The two opposite motions that comprise a single reciprocation cycle are called strokes.
A crank can be used to convert circular motion into reciprocating motion, or conversely turn reciprocating motion into circular motion.

For example, inside an internal combustion engine (a type of reciprocating engine), the expansion of burning fuel in the cylinders periodically pushes the piston down, which, through the connecting rod, turns the crankshaft. The continuing rotation of the crankshaft drives the piston back up, ready for the next cycle. The piston moves in a reciprocating motion, which is converted into circular motion of the crankshaft, which ultimately propels the vehicle or does other useful work. The vibrations felt when the engine is running are a side effect of the reciprocating motion of the pistons.

Reciprocating motion is clearly visible in early steam engines, particularly horizontal stationary engines and outside-cylindered steam locomotives, as the crank and connecting-rod usually are not enclosed.

Mathematically, reciprocating motion is approximately sinusoidal simple harmonic motion. Technically, however, the reciprocating motion produced by a rotating crank departs slightly from simple harmonic motion due to the changing angle of the connecting rod during the cycle.

Rotation
Rotation around a fixed axis is a special case of rotational motion. The fixed axis hypothesis exclude the possibility of a moving axis, and cannot describe such phenomena. According to Euler's rotation theorem, simultaneous rotation around more than one axis at the same time is impossible. If two rotations are forced at the same time, a new axis of rotation will appear.

Oscillation 

Oscillation is the repetitive variation, typically in time, of some measure about a central value (often a point of equilibrium) or between two or more different states. Familiar examples include a swinging pendulum and AC power. The term vibration is sometimes used more narrowly to mean a mechanical oscillation but sometimes is used to be synonymous with "oscillation". Oscillations occur not only in physical systems but also in biological systems and in humansociety.

Чтение – просмотр содержания текста
Просмотр – это лучший способ чтения при поиске информации в тексте. Перемещая глаза сверху вниз по тексту, вы находите слова или словосочетания, которые вас интересуют. Одновременно, вы имеете возможность пропускать не интересующую вас информацию.

Task 5
Просмотрите бегло предложенный текст, в котором упоминаются следующие механизмы: 

1 foot pump
 
2 pendulum 
3 tap

4 cam
5 escalator 
Mechanisms

Mechanisms are an important part of everyday life. They allow us to do simple things like switch on lights, turn taps, and open doors. They also make it possible to use escalators and lifts, travel in cars, and fly from continent to continent.

Mechanisms play a vital role in industry. While many industrial processes have electronic control systems, it is still mechanisms that deliver the power to do the work. They provide the forces to press steel sheets into car body panels, to lift large components from place to place, to force plastic through dies to make pipes.

All mechanisms involve some kind of motion. The four basic kinds of motion are: 

Rotary: Wheels, gears, and rollers involve rotary movement. 

Oscillating: The pendulum of a clock oscillates - it swings backwards and forwards. 

Linear: The linear movement of a paper trimmer is used to cut the edge of the paper. 

Reciprocating: The piston in a combustion engine reciprocates. 

Many mechanisms involve changing one kind of motion into another type. For example, the reciprocating motion of a piston is changed  into a rotary motion by the crankshaft, while a cam converts the rotary motion of the engine into the reciprocating motion required to operate the valves.
(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY
	Cam
	Часть машины, называемая «кулачок», которая приделана к стержню для получения прямолинейного движения 

	Pendulum
	Маятник 

	Pump
	Насос 

	Escalator
	Эскалатор 

	Mechanism
	Механизм

	To switch
	Включать

	Vital
	Важный

	To deliver
	Передавать

	Power
	мощность, энергия 

	Force
	Сила 

	To press
	Нажимать

	Sheet
	Лист 

	To force
	Оказывать давление

	Die 
	Штамп, клише (предмет для получения стандартных оттисков

	Pipe
	Труба

	Motion
	Движение

	Rotary
	Вращательный

	Gear
	Передаточный механизм (шестерня)

	Roller
	Вращающийся валик


	Wheel
	Колесо 

	To oscillate
	Колебаться

	To swing
	Качаться

	Linear 
	Линейный

	Trimmer
	Триммер – приспособление для резки

	To reciprocate
	Совершать возвратно-поступательные движения

	Combustion 
	Сжигание

	Piston 
	Пистон

	Crankshaft
	Коленчатый вал

	To convert
	Преобразовывать

	To operate
	Работать, функционировать

	Valve 
	Клапан, затвор


Electronic control system - система электронного контроля

Car body panel - приборная панель корпуса машины

Combustion engine - двигатель внутреннего сгорания

Task 6

Ответьте на следующие вопросы по тексту:

· What simple mechanisms in the home are mentioned directly or indirectly?
· What does oscillating mean?
· What does a cam do?
· How are plastic pipes formed?
· Give an example of a device which can produce a linear movement.
· How are car body panels formed?
· What is the function of a crankshaft?
· What do mechanisms provide in industry?
ПИСЬМО
Связывание предложений в рамках одного высказывания

 (первый способ)


Когда вы пишите, вам приходится описывать, аргументировать, убеждать, жаловаться и т.д. Во всех формах письма выражаются идеи. Для придания большей ясности излагаемым мыслям, вы заставляет читателей следовать вашей логике изложения. Один из способов помочь читателям в этом – связывание идей в рамках одного высказывания. Каковы могут быть способы связи? Какие соединительные слова и союзы могут быть использованы? 

1 Friction is sometimes a help.
2 It is often a hindrance.
3 Mechanisms are important to us.
4 They allow us to travel.
5 Mechanisms deliver the power to do work.
6 They play a vital role in industry.
Предложение 3 является обоснованием для предложения 4. Мы можем их объединить следующим способом:
Mechanisms are important to us because/since/as they allow us to travel.

Предложение 5 является следствием из  предложения 6. Мы можем их объединить следующим способом:
Mechanisms deliver the power to do work so they play a vital role in industry.

Предложение 1 противопоставляется содержанию предложения 2. Мы можем их объединить следующим способом:
Friction is sometimes a help but it is often a hindrance.

Task 7

Объедините предложения, используя соответствующие соединительные слова и союзы.

· Friction is essential in brakes.

Friction is a nuisance in an engine.

· Copper is highly conductive.

It is used for electric wiring.

· Weight is measured in newtons.

Mass is measured in kilograms.

· ABC has high impact strength.

It is used for safety helmets.

· The foot pump is a class 2 lever.

The load is between the effort and the fulcrum.

· Nylon is used for bearings.

It is self-lubricating.
VOCABULARY
	Friction
	Трение 

	Hindrance 
	Препятствие 

	Bearing
	Подшипник

	Self-lubricant
	Самосмазывающийся 

	Brake
	Тормоз

	Nuisance
	Ущерб, повреждение

	Tension
	Напряжение

	Neutral 
	Нейтральный

	Axe
	Ось

	Compression 
	Компрессия, сжатие

	Surface
	Поверхность

	Beam 
	Балка, поперечина, балансир

	Concrete 
	Бетон 

	Rod 
	Стержень


To be weak in tension - иметь малое сопротивление при давлении

To be measured in something - измеряться в чем-то
Task 8

Объясните, пожалуйста, какие силы воздействуют на сгибаемый брус. Проверьте, соответствуют ли следующие предложения содержанию заданной ситуации.

· Concrete beams have steel rods near the lower surface. 

· Concrete is weak in tension.

· The upper surface of a beam is in compression. 

· The lower surface is in tension.

Изучение особенностей языка

Использование технических терминов в речи.


Одной из проблем при изучении технического английского является необходимость заучивания множества технических терминов. Многие термины совпадают по звучанию с аналогичными на родном языке, хотя большинства отличаются. 


Если вы не можете правильно подобрать термин, вы можете прибегнуть к способу разъяснения его содержания при помощи известных вам слов. Вы должны уметь разъяснять содержание терминов. 


Попробуйте соединить технические термины из первой колонки с эквивалентными их толкованиями во второй колонке.

	1
	2

	reciprocates 
	goes up and down

	rotates
	swings backwards and forwards

	sheets
	moving stairs

	has a linear motion
	goes in a line

	converts
	large, thin, flat pieces

	motion
	movement

	escalator
	goes round and round

	oscillates
	changes


VOCABULARY
	To rotate
	Вращаться 

	To change
	Изменяться

	Thin
	Тонкий

	Flat
	Плоский

	Plate
	Пластина

	Stairs
	Лестница

	Line
	Линия

	Treadle
	Рельсовый, педальный

	Linkage
	Соединение 


Technical terms - технические термины

To be unfamiliar to somebody - быть незнакомым с чем-то
Task 9
Объясните принцип работы любого простейшего механизма: ножниц, дырокола, ножного насоса, крана, плоскогубцев и т.д.

Какие виды движения используются в следующих механизмах: шариковая ручка, зажигалка, заточка для ножей, пилка для ногтей, пинцет, опрыскиватель цветов.

Придумайте по одному своему примеру механизма, где встречается каждый вид движения.

Назовите 4 основных вида движения в инжиниринге.

VOCABULARY
	Scissors
	Ножницы

	Mole wrench
	Гаечный ключ  

	Punch
	Перфоратор, пробойник

	Tap
	Кран

	Toggle clamp
	Шарнирный зажим

	To push
	Толкать

	Fulcrum
	Точка опоры, ось или центр шарнира

	Effort
	Усилие

	Load 
	Нагрузка 

	Lever 
	Рычаг 

	Shaft 
	Стержень 


To be first order lever-  рычаг первого звена
To be a class 2 lever - рычаг второго звена
To be applied by something - прилагается со стороны чего-то

To lock things in position - удерживать вещи в неподвижном положении

To exerted by - приводить в действие, оказывать давление

Task 10
Прочтите текст. Постарайтесь прояснить для себя его содержания при помощи предложенных после текста вопросов.

Cams are shaped pieces of metal or plastic fixed to, or part of, a rotating shaft. A 'follower' is held against the cam, either by its own weight or by a spring. As the cam rotates, the follower moves. The way in which it moves and the distance it moves depends on the shape of the cam. Rotary cams are the most common type. They are used to change rotary motion into either reciprocating or oscillating motion.

Could you say that again/repeat that, please?
What do you mean by X?
Where exactly is the X?
What shape is the X?
How does the X move?
VOCABULARY
	To shape
	Придавать форму

	Piece
	Кусок

	Shaft
	Тяга, стержень

	Weight
	Вес

	Own
	Собственный

	Spring
	Пружина

	Follower
	Ведомый механизм

	To move
	Двигаться

	Shape 
	Форма 


To be fixed to - быть установленным
To be part of - быть частью
Rotating shaft - вращающийся стержень
To be held against - находиться напротив
The way in which it moves - способ движения
The distance it moves - дистанция передвижения
Task 11
Прочтите и самостоятельно переведите текст со словарем.

Imperceptible human motions

Humans, like all things in the universe are in constant motion, however, aside from obvious movements of the various external body parts and locomotion, humans are in motion in a variety of ways which are more difficult to perceive. Many of these "imperceptible motions" are only perceivable with the help of special tools and careful observation. The larger scales of "imperceptible motions" are difficult for humans to perceive for two reasons: 1) Newton's laws of motion (particularly Inertia) which prevent humans from feeling motions of a mass to which they are connected, and 2) the lack of an obvious frame of reference which would allow individuals to easily see that they are moving. The smaller scales of these motions are too small for humans to sense.

UNIT 6
ФИЗИЧЕСКИЕ СИЛЫ, ОБЕСПЕЧИВАЮЩИЕ РАБОТУ МЕХАНИЗМОВ
Normal force

The normal force is due to repulsive forces of interaction between atoms at close contact. When their electron clouds overlap, Pauli repulsion (due to fermionicnature of electrons) follows resulting in the force which acts in a direction normal to the surface interface between two objects. The normal force, for example, is responsible for the structural integrity of tables and floors as well as being the force that responds whenever an external force pushes on a solid object. An example of the normal force in action is the impact force on an object crashing into an immobile surface. 

Friction
Friction is a surface force that opposes relative motion. The frictional force is directly related to the normal force which acts to keep two solid objects separated at the point of contact. There are two broad classifications of frictional forces: static friction and kinetic friction. The static friction force  will exactly oppose forces applied to an object parallel to a surface. The kinetic friction force is independent of both the forces applied and the movement of the object. 
Tension (physics)
Tension forces can be modeled using ideal strings which are massless, frictionless, unbreakable, and unstretchable. They can be combined with ideal pulleys which allow ideal strings to switch physical direction. Ideal strings transmit tension forces instantaneously in action-reaction pairs so that if two objects are connected by an ideal string, any force directed along the string by the first object is accompanied by a force directed along the string in the opposite direction by the second object. By connecting the same string multiple times to the same object through the use of a set-up that uses movable pulleys, the tension force on a load can be multiplied. For every string that acts on a load, another factor of the tension force in the string acts on the load. However, even though such machines allow for an increase in force, there is a corresponding increase in the length of string that must be displaced in order to move the load. These tandem effects result ultimately in the conservation of mechanical energy since the work done on the load is the same no matter how complicated the machine. 

Elasticity (physics)
An elastic force acts to return a spring to its natural length. An ideal spring is taken to be massless, frictionless, unbreakable, and infinitely stretchable. Such springs exert forces that push when contracted, or pull when extended, in proportion to the displacement of the spring from its equilibrium position. 

Чтение – предсказывание содержания текста
Task 1 

Ответьте на следующие вопросы:
Working in your group, try to explain these problems. 

Why doesn't the ship sink?

What makes the spring stretch and what keeps the weight up? 

Why doesn't the box slide down the slope?

	To sink
	
	Тонуть

	Spring
	
	Пружина

	To stretch
	
	Растягиваться 

	Weight
	
	Вес

	To keep up
	
	Удерживать наверху (на поверхности)

	To slide
	
	Скользить

	Slope 
	
	Уклон


ЧТЕНИЕ

ПРЕДУГАДЫВАНИЕ СОДЕРЖАНИЯ ТЕКСТА


Как вы уже знаете очень важно заранее подумать над содержанием текста до начала чтения. Не нужно начинать чтение текста сразу же. Один из способов облегчения вашего чтения заключается в обдумывании слов, которые могут встретиться в тексте. Название текста поможет вам правильно спрогнозировать его  содержание. Как вы думаете какие слова могут встретиться в тексте с заглавием «Forces in engineering»?

Task 2 

Ниже приводится список слов, которые встречаются в данном тексте. Можете ли объяснить связь названия текста с каждым словом?
equilibrium
buoyancy
gravity
elasticity
magnitude
resultant

newton
weight

	Elasticity
	
	Упругость эластичность

	Newton
	
	Ньютон

	Buoyancy force
	
	Выталкивающая сила

	Magnitude
	
	Величина, значение

	Equilibrium
	
	Равновесие

	Resultant force
	
	Результирующая сила, равнодействующая сила


Task 3 
Прочтите и переведите текст. Нарисуйте схемы, иллюстрирующие содержание текста.

Forces in engineering

To solve the ship problem, we must look at the forces on the ship. The weight acts downwards. That is the gravity force. The buoyancy force acts upwards. Since the ship is in equilibrium, the resultant force is zero, so the magnitudes of two forces must be the same.

Another very important force in engineering is the one caused by elasticity. A good example of this is a spring. Springs exert more force the more they are stretched. This property provides a way of measuring force. A spring balance can be calibrated in newtons, the unit of force. The block has a weight of 10 newtons. The weight on the balance pulls the spring down. To give equilibrium, the spring pulls up to oppose that weight. This upward force equals the weight of the block.

 
It is important to get the distinction between mass and weight absolutely clear. Mass is the quantity of matter in an object. Weight is the force on that object due to gravity. Mass is measured in kilograms, whereas weight, being a force, is measured in newtons.

We have looked at buoyancy, elasticity, and gravity. There is a fourth force important in engineering, and that is friction. Friction is a help in some circumstances but a hindrance in others. Let us examine the forces on the box. Firstly, there is its weight, the gravity force, then there is the reaction, normal to the plane. Reaction and Weight have a resultant force trying to pull the box down the slope. It is the friction, force, acting up the slope, that stops it sliding down.
 (E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

TASK3

	Must
	
	Должен (модальный глагол)

	Force
	
	Сила

	To act
	
	Действовать

	Downwards
	
	По направлению вниз

	Gravity
	
	Сила тяжести

	To exert
	
	Действовать (о силе)

	Property
	
	Свойство

	Block
	
	Блок, узел

	To pull
	
	Тянуть

	Matter 
	
	Материал

	quantity
	
	Количество

	circumstance
	
	Обстоятельство

	Reaction 
	
	Реакция 


To be the same - быть одинаковым 

To be caused by something -  быть вызванным чем-то
A way of measuring the force - способ измерения силы
А spring balance -  пружинные весы
To be calibrated in something - быть отградуированным в какой-либо единице измерения
The unit of force - единица силы (Постройте аналогичные выражения).

To give equilibrium - добиться равновесия

To oppose the weight - противодействовать силе веса

Upward force - сила, направленная вверх (Антоним укажите)

To equal the weight - уравновешивать вес
To get the distinction - улавливать различие
To be measured in - быть измеряемым в чем-то

Due to gravity - из-за силы тяжести

To be the force on the object - быть силой, прилагаемой на предмет 

To be a help - быть полезной
To a hindrance in others - быть помехой в других (случаях)

To be normal to the plane - быть естественной для плоскости

Назовите 4 основных вида сил в инжиниринге.

Грамматические способы связи в тексте

Одним из способов связывания предложений является грамматическая связь. В приведенном ниже отрывке, определите как реализуется связь между частями высказывания.

Another very important force in engineering is the one caused by elasticity. A good example of this is a spring. Springs exert more force the more they are stretched. This property provides a way of measuring force.

Иногда такой способ связи создает трудности для читателей, так как им бывает трудно установить связь между словами из разных частей текста. Рассмотрите приведенные ниже наиболее распространенные виды грамматической связи.

1. Замена имени существительного местоимением: Springs becomes they.
2. Одним словом замещается предшествовавшее словосочетание: Force in engineering becomes one.
3. Слово замещает целое предложение: Springs exert more force the more they are stretched becomes This property.
Task 4 
К каким ранее встретившимся в тексте словам относятся

выделенные слова?

Friction in machines is destructuve and wasteful. It causes the moving parts to wear and it produces heat where it is not wanted. Engineers reduce friction by using very highly polished materials and by lubricating their surfaces with oil and grease. They also use ball bearings and roller bearings because rolling objects cause less friction than sliding ones.

	Destructive
	
	Разрушительный

	Wasteful
	
	Бесполезный

	To cause
	
	Вызывать

	Moving part
	
	Движущаяся часть

	To wear
	
	Изнашиваться

	Heat
	
	Нагрев

	Polished
	
	Отполированный

	To lubricate
	
	Смазывать

	Surface
	
	Поверхность

	Oil
	
	Масло

	Grease
	
	Смазка

	Ball bearing
	
	Шариковый подшипник

	Rolling object
	
	Катящийся предмет

	Sliding object
	
	Скользящий предмет

	To place
	
	Установить

	 To attach
	
	Прикрепить

	Flat
	
	Плоский

	Gradually 
	
	Постепенно

	To increase
	
	Увеличивать

	To note
	
	Отмечать

	To move
	
	Двигаться

	To pull along
	
	Тянуть вдоль


	Steady
	
	Постоянный

	To maintain
	
	Поддерживать

	To compare
	
	Сравнивать


Task 5 
Изучите ниже приведенную инструкцию по проведению эксперимента на определение показателя силы трения. Суть эксперимента заключается в следующем. Деревянный брус тянут вдоль поверхности, прилагая силу горизонтально расположенных пружинных весов.
· Place a block of wood on a flat surface.
· Attach a spring balance to one end of the block.
· Apply a gradually increasing force to the balance.
· Note the force at which the block just begins to move.
· Pull the block along so that it moves at a steady speed.
· Note the force required to maintain movement.
· Compare the two forces.
          Составьте описание эксперимента, используя форму страдательного залога: A block of wood is placed on a flat surface. A spring balance is attached to one end of the block.

         Страдательные залог настоящего времени образуется по следующей схеме: is/are + past participle.

A block of wood 1
on a flat surface. A spring balance 2________

to one end of the block. A gradually increasing force 3_____________ to the

balance. The force at which the block just begins to move 4 _____________ .


The block 5 
along at a steady speed. The force required to maintain movement  6
. The two forces
7 _______________.

It is found that the first force is greater than the second.

What does this experiment show?

Стандартная лекция технического содержания.


Стандартная лекция характеризуется следующими чертами:


1. Неполные предложения. 

Разговорная речь не отличается четким делением на предложения и абзацы. Например:Now what I thought I might do today... What we are going to talk of...


2. Повторы и перефразы.

Лектор часто выражает одни и те же понятия разными словами и разными способами для достижения большой ясности. Например: It will turn, revolve.


3. Вводные фразы.

Лектор часто использует выражения для выделения главной мысли, для настроя на следующий этап, для привлечения внимания и т.д. Например: What we are going to talk of is the extension of a force.

Task 6 
Распределите приведенные вводные фразы в соответствии с целыми их использования, отмеченными пунктами от A до E.

· We're going to talk about the moment of a force.
· If you can think of a spanner ...
· But wh at you have to remember is ...
· Something simple to illustrate.
· I'm thinking of a practical job.
· Why do we put a handle there on the door?
· Is that understood? All right?
· Well that is then a little explanation of how you calculate           moments.

A Emphasizing an important point

B  Showing that the lecture is over

C Checkm g that the students can follow him

D Introducing the topic of the lecture

E Giving examples to illustrate the points.

Task 7 

Прочтите отрывок лекции и переведите.

Подчеркните, выпишите и переведите все выражения, содержащие слово turning.

Now what I thought I might do today… What we are going to talk of is the extension of a force. We’re going to talk about the moment of a force.

If I apply a force to something, then I find that that force will turn or at least it will try to turn a particular object. It will turn, revolve. So that turning tendency is called the moment , the turning moment of the force. And if I want to measure that turning moment, the turning moment will depend on the size of the force itself. The bigger the force, the bigger the turning effect. But equally the further away the force is from the pivot … If you can think of a spanner… if you have a short spanner and try to loosen a bolt or a nut, it might be extremely difficult but if you got a longer spanner you would get what we would call leverage and you would get a bigger leverage. You would get a bigger turning moment.

So the turning moment depends on the force itself … and the distance. It is the force multiplied by the distance. But what you have to remember is that it is perpendicular distance that we are going to measure. In fact – I’m not going to ask you take it down – we would say that the moment of the force is the product of the force and the perpendicular distance between the line of action of the force and the fulcrum, the turning point.

Moment is equal to force times distance. This, incidentally, you have in notes.

Something simple to illustrate. If we take the drawing of a spanner. The drawing of a spanner there. We apply a force at the end there, your pivot or the turning point, or as we call it fulcrum, is in the centre there. Now the moment of that force is that force multiplied by the perpendicular distance.
So that if you were doing… I’m thinking of a practical job, where you couldn’t get the perpendicular distance in. Of you were applying a force there because of some other component that was in the way… You know that in a motor car engine sometimes it’s very difficult to get your hand in and get a right0angled pull. You might have to hold it right un at the head. Now that, as you can see, that, we’ll call D2, is a smaller distance, so you would have to use a much greater force there.

Why do we put a handle there on the door? Why do we put a handle there on the edge? Because it’s much easier to open the door with a handle at the edge. Because it’s further away from the fulcrum. Even a simple thing like that has got a scientific reason. Is that understood? All right? We have the handle there because there because it’s much easier. The fulcrum is the hinge of the door. It would be much more difficult to close the door right up at the hinge. Does that help you?
Now to calculate our moment, then, one would simply multiply the force by the distance that you were away from it. So moment is force times distance. If you want , if someone says, ah yes, we ant force… if I want calculate the force, then it’s moment  divided by distance. And if I want distance, moment divided by force.

Well that’s it then – a little explanation of how you calculate moment.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY

	Think – thought
	
	Думать

	Might
	
	Должен 

	To be going to
	
	Собираться

	To talk
	
	Потолковать

	Extension of force
	
	Увеличение силы

	Moment of a force
	
	Момент силы

	To apply a force to something
	
	Прилагать силу к чему-либо

	To turn
	
	Вращать

	To try to turn
	
	Стараться вращать

	Particular object
	
	Определенный предмет

	To revolve
	
	Вращаться

	Turning tendency
	
	Склонность к вращению

	To be called
	
	Называться

	Turning moment
	
	Вращательный момент

	To measure the turning moment  
	
	Измерить вращательный момент

	To depend on
	
	Зависеть

	The size of the force
	
	Величина силы

	The turning effect
	
	Вращательный эффект

	The force from the pivot
	
	Сила от оси поворота

	Spanner
	
	Гаечный ключ

	To loosen a bolt
	
	Ослабить болт

	To loosen a nut
	
	Ослабить гайку

	To be extremely difficult
	
	Быть чрезвычайно трудным

	Short spanner
	
	Короткий гаечный ключ

	Long spanner
	
	Длинный гаечный ключ

	Leverage 
	
	Отношение плеч рычага

	Bigger leverage
	
	Большее отношение плеч рычага

	Bigger turning moment
	
	Больший вращательный момент

	Distance
	
	Расстояние

	To be multiplied by
	
	Быть умноженным

	Te remember
	
	Запомнить

	Perpendicular
	
	перпендикулярный

	To measure
	
	Измерять

	To take it down
	
	Записать это

	Moment of force
	
	Момент силы

	Product of force
	
	Результат приложения силы

	Perpendicular distance
	
	Перпендикулярное расстояние

	Line of action of force
	
	Ось действия силы

	Fulcrum
	
	Точка опоры рычага

	Turning point
	
	Точка поворота

	To be equal to
	
	Быть равным 

	Force times distance
	
	

	Incidentally 
	
	Кстати 

	To have in notes
	
	Иметь в записях

	To illustrate
	
	Проиллюстрировать

	Drawing 
	
	Чертеж 


Ответьте на вопросы по содержанию лекции.

1. What advantage does a longer spanner offer in loosening a tight nut?
2. What is the formula for calculating the moment of a force?
3. Why is it sometimes difficult to apply a force at right angles in a motor car engine?
4. Why is the handle of a door at the edge?

5. Write down the formulae for calculating force and distance.

Task 8
Подчеркните, выпишите и переведите все выражения, содержащие слово turning
	Handle
	
	Ручка

	To be further away from
	
	Быть максимально удаленным

	Scientific 
	
	Научный

	Reason
	
	Причина

	Hinge
	
	Петля, шарнир

	To be divided by
	
	Быть поделенным на

	Explanation
	
	Объяснение

	To calculate
	
	Рассчитать


Найдите выражения с to be going to и переведите их.

Выпишите математические выражения из последнего абзаца и из всего текста и напишите им соответствующие формулы.

	Practical job
	
	Практическое применение

	To be understood
	
	Быть понятным

	To emphasize
	
	Подчеркнуть

	To show
	
	Показать

	To check
	
	Проверить

	To introduce
	
	Вводить, знакомить

	To give example
	
	Давать примеры


UNIT 7
УСТРОЙСТВО МЕХАНИЗМОВ ЧЕРЕЗ СОСТАВЛЯЮЩИЕ КОМПОНЕНТЫ

Mecanisms
A mechanism is a device designed to transform input forces and movement into a desired set of output forces and movement. Mechanisms generally consist of moving components such as gears and gear trains, belt and chain drives, cam and follower mechanisms, and linkages as well as friction devices such as brakes and clutches, and structural components such as the frame, fasteners, bearings, springs, lubricants and seals, as well as a variety of specialized machine elements such as splines, pins and keys. 

The German scientist Reuleaux provides the definition "a machine is a combination of resistant bodies so arranged that by their means the mechanical forces of nature can be compelled to do work accompanied by certain determinate motion." In this context, his use of machine is generally interpreted to mean mechanism.

The combination of force and movement defines power, and a mechanism is designed to manage power in order to achieve a desired set of forces and movement.

A mechanism is usually a piece of a larger process or mechanical system. Sometimes an entire machine may be referred to as a mechanism. Examples are the steering mechanism in a car, or the winding mechanism of a wristwatch. Multiple mechanisms are machines.

Tipes of mecanisms

From the time of Archimedes through the Renaissance, mechanisms were considered to be constructed from simple machines, such as the lever, pulley, screw, wheel and axle, wedge and inclined plane. It was Reuleaux who focussed on bodies, called links, and the connections between these bodies called kinematic pairs, or joints.

In order to use geometry to study the movement a mechanism, its links are modeled as rigid bodies. This means distances between points in a link are assumed to be unchanged as the mechanism moves, that is the link does not flex. Thus, the relative movement between points in two connected links is considered to result from the kinematic pair that joins them.

Kinematic pairs, or joints, are considered to provide ideal constraints between two links, such as the constraint of a single point for pure rotation, or the constraint of a line for pure sliding, as well as pure rolling without slipping and point contact with slipping. A mechanism is modeled as an assembly of rigid links and kinematic pairs.
Cam and follower mechanisms
A cam and follower is formed by the direct contact of two specially shaped links. The driving link is called the cam (also see cam shaft) and the link that is driven through the direct contact of their surfaces is called the follower. The shape of the contacting surfaces of the cam and follower determines the movement of the mechanism.



Task 1 



Запишите компоненты простейшего электродвигателя постоянного тока: electrical current, field magnet, loop of wire, commutator, brushes, armature. Найдите их переводы.

 

Подпишите названия компонентов к предложенной ниже схеме.
	DC motor

	1
	2

	
	3
	Loop of wire

	
	4
	


Изучите описание электродвигателя. 

A simple dc motor consists of a field magnet and an armature. The armature is placed between the poles of the magnet. The armature is made up of a loop of wire and a split ring known as a commutator. The loop is connected to the commutator. Current is supplied to the motor through carbon blocks called brushes.

Для описания любого механизма Вам понадобятся выполнить следующие речевые действия и использовать следующие типовые выражения:

1. Выделите основные части механизма, используя следующие выражения: 

	A A
	consists of
  
	       X

	
	is made up of      
	X and Y

	
	is composed of     
	Y


2. Определите названия данных компонентов:

	Carbon blocks
	called
	brushes.

	
	known as
	


3. Укажите на месторасположение компонента:
The armature is placed between the poles.

4. Укажите его связь с другими компонентами:

The loop is connected to the commutator.



Task 2 

Заполните пропуски в тексте соответствующими выражениями: are made up, is placed, is composed, consists.

Составьте схему трансформатора и подпишите названия его компонентов.

A transformer_______________of two coils, a primary and a secondary. The coils are wound on a former which is mounted on a core. The coils _
________ of

a number of loops of wire. The core ___________ of thin pieces of soft iron. 

U- and T-shaped pieces are used. The former ______________ on the leg of the T.

Task 3

Подготовьте описание любого механизма с названием его частей и составьте его схему, подписав названия его компонентов.

UNIT 8
ФУНКЦИИ, ВЫПОЛНЯЕМЫЕ КОМПОНЕНТАМИ МЕХАНИЗМОВ
Чтение – беглое просмотровое чтение текста
Task 1

Прочтите и переведите текст. 

DC motors
A DC motor is designed to run on DC electric power. Two examples of pure DC designs are Michael Faraday's homopolar motor (which is uncommon), and the ball bearing motor, which is (so far) a novelty. By far the most common DC motor types are the brushed and brushless types, which use internal and external commutation respectively to reverse the current in the windings in synchronism with rotation.

Permanent-magnet motors

A permanent-magnet motor does not have a field winding on the stator frame, instead relying on permanent magnets to provide the magnetic field against which the rotor field interacts to produce torque. Compensating windings in series with the armature may be used on large motors to improve commutation under load. Because this field is fixed, it cannot be adjusted for speed control. Permanent-magnet fields (stators) are convenient in miniature motors to eliminate the power consumption of the field winding. Most larger DC motors are of the "dynamo" type, which have stator windings. Historically, permanent magnets could not be made to retain high flux if they were disassembled; field windings were more practical to obtain the needed amount of flux. However, large permanent magnets are costly, as well as dangerous and difficult to assemble; this favors wound fields for large machines.

To minimize overall weight and size, miniature permanent-magnet motors may use high energy magnets made with neodymium or other strategic elements; most such are neodymium-iron-boron alloy. With their higher flux density, electric machines with high-energy permanent magnets are at least competitive with all optimally designed singly fed synchronous and induction electric machines. Miniature motors resemble the structure in the illustration, except that they have at least three rotor poles (to ensure starting, regardless of rotor position) and their outer housing is a steel tube that magnetically links the exteriors of the curved field magnets.
Task 2
Прочтите и переведите текст. Обратите внимание на выделенные конструкции.

Brushed DC electric motor 

  
Workings of a brushed electric motor with a two-pole rotor and permanent-magnet stator. ("N" and "S" designate polarities on the inside faces of the magnets; the outside faces have opposite polarities.)

A brushed DC motor has a set of rotating windings wound on an armature mounted on a rotating shaft. The shaft also carries the commutator a long-lasting rotary electrical switch that periodically reverses the flow of current in the rotor windings as the shaft rotates. Thus, every brushed DC motor has AC flowing through its rotating windings. Current flows through one or more pairs of brushes that bear on the commutator; the brushes connect an external source of electric power to the rotating armature.

The rotating armature consists of one or more coils of wire wound around a laminated, magnetically "soft" ferromagnetic core. Current from the brushes flows through the commutator and one winding of the armature, making it a temporary magnet (an electromagnet). The magnets field produced by the armature interacts with a stationary magnetic field produced by either permanent magnets or another winding a field coil, as part of the motor frame. The force between the two magnetic fields tends to rotate the motor shaft. The commutator switches power to the coils as the rotor turns, keeping the magnetic poles of the rotor from ever fully aligning with the magnetic poles of the stator field, so that the rotor never stops (like a compass needle does), but rather keeps rotating as long as power is applied.

Many of the limitations of the classic commutator DC motor are due to the need for brushes to press against the commutator. This creates friction. Sparks are created by the brushes making and breaking circuits through the rotor coils as the brushes cross the insulating gaps between commutator sections. Depending on the commutator design, this may include the brushes shorting together adjacent sections – and hence coil ends – momentarily while crossing the gaps. Furthermore, the inductance of the rotor coils causes the voltage across each to rise when its circuit is opened, increasing the sparking of the brushes. This sparking limits the maximum speed of the machine, as too-rapid sparking will overheat, erode, or even melt the commutator. The current density per unit area of the brushes, in combination with their resistivity, limits the output of the motor. The making and breaking of electric contact also generates electrical noise; sparking generates RFI. Brushes eventually wear out and require replacement, and the commutator itself is subject to wear and maintenance (on larger motors) or replacement (on small motors). The commutator assembly on a large motor is a costly element, requiring precision assembly of many parts. On small motors, the commutator is usually permanently integrated into the rotor, so replacing it usually requires replacing the whole rotor.

While most commutators are cylindrical, some are flat discs consisting of several segments (typically, at least three) mounted on an insulator.

Large brushes are desired for a larger brush contact area to maximize motor output, but small brushes are desired for low mass to maximize the speed at which the motor can run without the brushes excessively bouncing and sparking (comparable to the problem of "valve float" in internal combustion engines). (Small brushes are also desirable for lower cost.) Stiffer brush springs can also be used to make brushes of a given mass work at a higher speed, but at the cost of greater friction losses (lower efficiency) and accelerated brush and commutator wear. Therefore, DC motor brush design entails a trade-off between output power, speed, and efficiency/wear.

Изучение языковых особенностей

– знакомство со способами описания функций механизмов и их части

Ответьте на вопрос: What does an electric motor do?


При ответе на подобные вопросы, мы уточняем функцию чего-либо. Мы можем дать определение функции электродвигателя следующим образом: 

An electric motor converts electrical energy to mechanical energy.

Мы можем акцентировать внимание на его функции и другим способом: 

The function of an electric motor is to convert electrical energy to mechanical energy.

Task 3

Соедините каждый из компонентов электродвигателя с  выполняемой им функцией и объясните его роль в предложении.
	
	Component
	
	Function

	1
	armature
	A
	transfers rotation from the motor

	2
	bearings
	B
	create an electromagnetic field

	3
	brushes
	C
	support the drive shaft

	4
	commutator
	D
	supply current to the armature

	5
	drive shaft
	E
	converts electromagnetic energy to rotation

	6
	field windings
	F
	reverses the current to the armature



В третьем уроке Вы изучали вид работы с текстом – просмотр – быстрое нахождение в тексте нужной информации. Следующий полезный вид работы с текстом – это быстрое просмотровое чтение текста с целью определения его общего содержания, главной идеи.  Это позволяет вам определить какие абзацы текста несут важную информацию о его содержании, а содержание каких можно внимательно изучить позднее. Этот вид чтения называется беглое, просмотровое чтение.



Task 4 



Бегло прочтите текст и определите какие абзацы содержат информацию по заданным темам.

1. Why the armature turns________________paragraph 1________

2. What electric motors are used for__________________________

3. 
The commutator_________________________________________

4.
Electromagnets_________________________________________

5.
The armature___________________________________________

6. Effect of putting magnets together__________________________
In an electric motor an electric current and magnetic field produce a turning movement. This can drive all sorts of machines, from wrist-watches to trains. For example, the motor is for a washing machine. It is a universal motor, which can run on direct current or alternating current.

An electric current running through a wire produces a magnetic field around the wire. If an electric current flows around a loop of wire with a bar of iron through it, the iron becomes magnetized. It is called an electromagnet; one end becomes a north pole and the other a south pole, depending on which way the current is flowing around the loop.

If you put two magnets close together, like poles-for example,
two north poles - repel each other, and unlike poles attract each other.

In a simple electric motor, a piece of   iron with loops of wire round it, called an armature, is placed between the north and south poles of a stationary magnet, known as the field magnet. When electricity flows around the armature wire, the iron becomes an electromagnet.

The attraction and repulsion between the poles of this armature  magnet and the poles of the field magnet make the armature turn. As a result, its north pole is close to the south pole of the field magnet. Then the current is reversed so the north pole of the armature magnet becomes the south pole. Once again, the attraction and repulsion between it and the field magnet make it turn. The armature continues turning as long as the direction of the current, and therefore its magnetic poles, keeps being reversed.

To reverse the direction of the current, the ends of the armature wire are connected to different halves of a split ring called a commutator. Current flows to and from the commutator through small carbon blocks called brushes. As the armature turns, first one half of the commutator comes into contact with the brush delivering the current, and then the other, so the direction of the current keeps being reversed.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY
Skimming – ознакомительное, беглое чтение.

	Commutator
	Переключатель, коммутатор, коллектор

	Armature turn
	Якорь электромагнита, ротор

	Wrist-machine
	наручная машина

	Loop
	Замкнутая цепь, петля

	A bar of iron
	Железный сердечник

	Drive shaft
	Приводной, ведущий вал

	Motor frame
	Линейная опора, корпус

	To repeal
	Отталкиваться 

	Brushe (small carbon block)
	Щеточный контакт

	Stationary
	Неподвижный 

	To reverse
	Переключать полюса

	Split ring (=commutator)
	Гладкое кольцо

	A piece of iron with loops of wire round it (=armature)
	Якорь электромагнита, ротор

	Wound
	Замотанный, накрученный

	A former
	Каркас для обмотки, катушка без обмотки


Task 5 


Нарисуйте или сделайте ксерокопию схемы электродвигателя и подпишите названия частей. Ваше устное сообщение должно содержать высказывания, позволяющие точно определить функцию каждой составляющей его части.

UNIT 9
Описание видов соединения компонентом механизма

Task 1 

Прочтите и переведите текст. Обратите внимание на выделенные слова.  

Welding is a fabrication or sculptural process that joins materials, usually metals or thermoplastics, by causing coalescence. This is often done by melting the workpieces and adding a filler material to form a pool of molten material (the weld pool) that cools to become a strong joint, with pressure sometimes used in conjunction with heat, or by itself, to produce the weld. This is in contrast with soldering and brazing, which involve melting a lower-melting-point material between the workpieces to form a bond between them, without melting the workpieces.

Many different energy sources can be used for welding, including a gas flame, an electric arc, a laser, an electron beam, friction, and ultrasound. While often an industrial process, welding may be performed in many different environments, including open air, under water and in outer space. Welding is a potentially hazardous undertaking and precautions are required to avoid burns, electric shock, vision damage, inhalation of poisonous gases and fumes, and exposure to intense ultraviolet radiation.

Bolted joints are one of the most common elements in construction and machine design. They consist of fasteners that capture and join other parts, and are secured with the mating of screw threads.

There are two main types of bolted joint designs. In one method the bolt is tightened to a calculated clamp load, usually by applying a measured torque load. The joint will be designed such that the clamp load is never overcome by the forces acting on the joint (and therefore the joined parts see no relative motion).

A rivet is a permanent mechanical fastener. Before being installed a rivet consists of a smooth cylindrical shaft with a head on one end. The end opposite the head is called the buck-tail. On installation the rivet is placed in a punched or drilled hole, and the tail is upset, or bucked (i.e., deformed), so that it expands to about 1.5 times the original shaft diameter, holding the rivet in place. To distinguish between the two ends of the rivet, the original head is called the factory head and the deformed end is called the shop head or buck-tail.

Because there is effectively a head on each end of an installed rivet, it can support tension loads (loads parallel to the axis of the shaft); however, it is much more capable of supporting shear loads (loads perpendicular to the axis of the shaft). Bolts and screws are better suited for tension applications.

Fastenings used in traditional wooden boat building, like copper nails and clinch bolts, work on the same principle as the rivet but were in use long before the term rivet came about and, where they are remembered, are usually classified among the nails and bolts respectively.

Brazing is a metal-joining process whereby a filler metal is heated above melting point and distributed between two or more close-fitting parts by capillary action. The filler metal is brought slightly above its melting (liquidus) temperature while protected by a suitable atmosphere, usually a flux. It then flows over the base metal (known as wetting) and is then cooled to join the workpieces together. It is similar to soldering, except the temperatures used to melt the filler metal are higher.

An adhesive or stick on is a material, usually in a liquid or semi-liquid state, that adheres or bonds items together. Adhesives come from either natural or synthetic sources. The types of materials that can be bonded are vast but adhesives are especially useful for bonding thin materials. Adhesives cure (harden) by either evaporating a solvent or by chemical reactions that occur between two or more constituents.

Adhesives are advantageous for joining thin or dissimilar materials, minimizing weight, and providing a vibration-damping joint. A disadvantage of most adhesives is that most do not form an instantaneous joint, unlike many other joining processes, because the adhesive needs time to cure.
Task 2 

Прочтите и переведите текст. 
A screw, or bolt, is a type of fastener characterized by a helical ridge, known as an external thread or just thread, wrapped around a cylinder. Some screw threads are designed to mate with a complementary thread, known as an internal thread, often in the form of a nut or an object that has the internal thread formed into it. Other screw threads are designed to cut a helical groove in a softer material as the screw is inserted. The most common uses of screws are to hold objects together and to position objects.

Often screws have a head, which is a specially formed section on one end of the screw that allows it to be turned, or driven. Common tools for driving screws include screwdrivers and wrenches. The head is usually larger than the body of the screw, which keeps the screw from being driven deeper than the length of the screw and to provide a bearing surface. There are exceptions; for instance, carriage bolts have a domed head that is not designed to be driven; set screws have a head smaller than the outer diameter of the screw; J-bolts have a J-shaped head which is not designed to be driven, but rather is usually sunk into concrete allowing it to be used as an anchor bolt. The cylindrical portion of the screw from the underside of the head to the tip is known as the shank; it may be fully threaded or partially threaded.The distance between each thread is called the "pitch".

The majority of screws are tightened by clockwise rotation, which is termed a right-hand thread; a common mnemonic device for remembering this when working with screws or bolts is "righty-tighty, lefty-loosey." Screws with left-hand threads are used in exceptional cases. For example, when the screw will be subject to counterclockwise torque (which would work to undo a right-hand thread), a left-hand-threaded screw would be an appropriate choice. The left side pedal of a bicycle has a left-hand thread.

More generally, screw may mean any helical device, such as a clamp, a micrometer, a ship's propeller or an Archimedes' screw water pump.

Изучите следующие выражения, описывающие виды соединения компонентов друг к другу.

A is bolted to B. = A is connected to В with bolts. 

A is welded to B. = A is connected to В by welding. 

A is fixed to B. = no specific method given.

Task 3 


Объясните каждый из методов соединения.

	1
	Screwed

	2
	Soldered

	3
	Attached

	4
	Wired 

	5
	Bonded 

	6
	Glued 

	7
	Riveted 

	8
	Welded 

	9
	Brazed 

	10
	Nailed 


VOCABULARY

	Welding
	Сварка   

	Bolting
	Соединенное болтами 

	Fixed
	Просто присоединенное

	Screwed 
	Прикрепленное болтами, винтами, шурупами.

	Soldered
	Соединенное (= паянное) 

	Brass 
	Латунь

	Zink solder
	Цинковая сварка

	Attached
	Подключенное, подсоединенное, примыкающее

	Wired
	Связанное, скрепленное проволкой

	Glued
	Склеенное

	Riveted 
	Скрепленное  заклепками ( = клепать)

	Welded
	Приваренное сваркой

	Brazed
	Соединенное, паянное твердым припоем

	Nailed
	Прибитое гвоздями


Unit 10
Виды перемещения веществ внутри механизмов

Air conditioning

Task 1 

Прочтите и переведите текст. Обратите внимание на слова, описывающие способы перемещения веществ.  

Air conditioning and refrigeration are provided through the removal of heat. Heat can be removed through radiation, convection, and by heat pump systems through a process called the refrigeration cycle. Refrigeration conduction media such as water, air, ice, and chemicals are referred to as refrigerants.

An air conditioning system, or a standalone air conditioner, provides cooling, ventilation, and humidity control for all or part of a house or building.

The refrigeration cycle uses four essential elements to create a cooling effect. The system refrigerant starts its cycle in a gaseous state. The compressor pumps the refrigerant gas up to a high pressure and temperature. From there it enters a heat exchanger (sometimes called a "condensing coil" or condenser) where it loses energy (heat) to the outside. In the process the refrigerant condenses into a liquid. The liquid refrigerant is returned indoors to another heat exchanger ("evaporating coil" or evaporator). A metering device allows the liquid to flow in at a low pressure at the proper rate. As the liquid refrigerant evaporates it absorbs energy (heat) from the inside air, returns to the compressor, and repeats the cycle. In the process heat is absorbed from indoors and transferred outdoors, resulting in cooling of the building.

In variable climates, the system may include a reversing valve that automatically switches from heating in winter to cooling in summer. By reversing the flow of refrigerant, the heat pump refrigeration cycle is changed from cooling to heating or vice versa. This allows a residence or facility to be heated and cooled by a single piece of equipment, by the same means, and with the same hardware.

Central, 'all-air' air conditioning systems (or package systems) with a combined outdoor condenser/evaporator unit are often installed in modern residences, offices, and public buildings, but are difficult to retrofit (install in a building that was not designed to receive it) because of the bulky air ducts required to carry the needed air to heat or cool an area. The duct system must be carefully maintained to prevent the growth of pathogenic bacteria such as legionella in the ducts.

An alternative to central systems is the use of separate indoor and outdoor coils in split systems. These systems, although most often seen in residential applications, are gaining popularity in small commercial buildings. The evaporator coil is connected to a remote condenser unit using refrigerant piping between an indoor and outdoor unit instead of ducting air directly from the outdoor unit. Indoor units with directional vents mount onto walls, suspend from ceilings, or fit into the ceiling. Other indoor units mount inside the ceiling cavity, so that short lengths of duct handle air from the indoor unit to vents or diffusers around the room or rooms.

Dehumidification in an air conditioning system is provided by the evaporator. Since the evaporator operates at a temperature below dew point, moisture in the air condenses on the evaporator coil tubes. This moisture is collected at the bottom of the evaporator in a pan and removed by piping to a central drain or onto the ground outside. A dehumidifier is an air-conditioner-like device that controls the humidity of a room or building. It is often employed in basements which have a higher relative humidity because of their lower temperature (and propensity for damp floors and walls). In food retailing establishments, large open chiller cabinets are highly effective at dehumidifying the internal air. Conversely, a humidifier increases the humidity of a building.

Air-conditioned buildings often have sealed windows, because open windows would work against an HVAC system intended to maintain constant indoor air conditions.

Чтение – предсказывание содержания

Ниже приведенные слова в первом столбце таблицы являются наиболее распространенными в технических описаниях. Они указывают каким образом, вещества перемещаются с одной стадии процесса в другую. Одни слова могут использованы при описании перемещения любых веществ, другие только для определенных видов веществ. Отметьте «крестиком» те слова, которые подходят для описания перемещения жидких, газоообразных или твердых веществ в зависимости от их употребления. 

	
	Solids 
	Liquids 
	Gases 

	Carried 
	x
	x
	x

	Circulated 
	
	
	

	Conveyed 
	
	
	

	Distributed 
	
	
	

	Fed 
	
	
	

	Piped 
	
	
	

	Pumped 
	
	
	

	Supplied 
	
	
	

	Forced
	
	
	


VOCABULARY

	Solid
	Твердые

	Liquid 
	Жидкие

	Gase
	Газы

	Carried 
	Переносимый 

	Circulated 
	Циркулирующий

	Conveyed 
	Транспортируемый 

	Distributed 
	Распределяемый 

	Fed 
	Питаемый, снабжаемый

	Piped 
	Проходящий по трубам

	Pumped 
	Закачиваемый

	Supplied 
	Поставляемый



В пятом уроке мы познакомились со способом предсказания содержания высказывания через его название. Диаграммы и схемы также очень полезны в прогнозировании содержания текста.


Task 2 

Прочтите текст и определите функции следующих компонентов: the pump, the thermostat, the flue, the heat exchanger fins, the pilot lights.

Gas central heating

Most gas central heating works on the 'wet' system of heat transfer between water flowing through pipes. A typical system includes a boiler, a network of pipes, a feed, an expansion tank, radiators, and a hot water storage system.

In conventional boilers, water is heated by gas burners. It is then pumped around the central heating system and the hot water storage cylinder. The flow of gas to the burner is controlled by a valve (or valves) which can be operated by a time switch or by a boiler thermostat, hot water cylinder thermostat, or by a  thermostat located in one of the rooms.

Air is necessary for complete combustion and is supplied to the burners either from inside the house, when adequate ventilation must be ensured, or directly from outside through a balanced flue.

Water is circulated through a heat exchanger above the burner. The heat exchanger is made of tubes of cast iron or copper, which resist corrosion. Both types use fins to increase the surface area in contact with water, which improves the transfer of heat. A thermostat located in the boiler causes the gas control valve to shut off when the water temperature reaches the pre-set level.

After being pumped through a diverter or priority valve, water circulates around either one of two loops of pipework, which act as heat exchangers. One loop passes through the inside of the hot water storage cylinder in a coil arrangement. Heat is transferred to the surrounding water, which can then be drawn off from this cylinder from various hot taps in the house when required. 

The loop then returns to the boiler for re-heating. The other loop of the circuit passes to the radiators, which provide room heating. Several radiators are generally connected, where one pipe provides the hot water input and the other carries the cold water back to the boiler. In this way, all radiators receive hot water directly from the boiler.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

VOCABULARY

	Flue
	Дымоход 

	Finned 
	Оребренный (с ребрами)

	Outer casting
	Литая оболочка

	Pilot light 
	Контрольная лампа включения

	Burner 
	Горелка, комфорка

	Tank 
	Бак, резервуар

	Feed 
	Электропитание 

	Balanced 
	Уравновешенный, сбалансированный

	Cast iron
	Чугун 

	Fin 
	Пластины 

	Diverter 
	Дивертер (переключатель)

	Arrangement 
	Устройство, оборудование 

	Coil
	Змеевик 

	To shut out
	Загораживать 

	To drop off
	Расходиться, уходить


Task 3
Расставьте следующие предложения в правильной последовательности. 

	
	
	

	A
	Cold water from the radiators returns to the boiler.
	

	B
	The other loop of the circuit passes to the radiators.
	

	C
	The hot water is pumped through a diverter valve.
	

	D
	Water is heated by gas burners.
	

	E
	One loop passes through the inside of the hot water storage cylinder in a coil of pipes.
	

	F
	The loop returns to the boiler for re-heating.
	

	G
	Water is circulated through a heat exchanger.
	


UNIT 11
Техника безопасности
Task 1 

Прочтите и переведите текст. 
Since 1950, the International Labour Organization (ILO) and the World Health Organization (WHO) have shared a common definition of occupational health. It was adopted by the Joint ILO/WHO Committee on Occupational Health at its first session in 1950 and revised at its twelfth session in 1995. The definition reads:

"Occupational health should aim at: the promotion and maintenance of the highest degree of physical, mental and social well-being of workers in all occupations; the prevention amongst workers of departures from health caused by their working conditions; the protection of workers in their employment from risks resulting from factors adverse to health; the placing and maintenance of the worker in an occupational environment adapted to his physiological and psychological capabilities; and, to summarize, the adaptation of work to man and of each man to his job.

"The main focus in occupational health is on three different objectives: (1) the maintenance and promotion of workers’ health and working capacity; (2) the improvement of working environment and work to become conducive to safety and health and (3) development of work organizations and working cultures in a direction which supports health and safety at work and in doing so also promotes a positive social climate and smooth operation and may enhance productivity of the undertakings. The concept of working culture is intended in this context to mean a reflection of the essential value systems adopted by the undertaking concerned. Such a culture is reflected in practice in the managerial systems, personnel policy, principles for participation, training policies and quality management of the undertaking."
Task 2 

Прочтите текст. Выпишите основные виды травм, получаемых на производстве.  

Physical and mechanical hazards

Physical hazards are a common source of injuries in many industries. They are perhaps unavoidable in many industries such as construction and mining, but over time people have developed safety methods and procedures to manage the risks of physical danger in the workplace.

Falls are a common cause of occupational injuries and fatalities, especially in construction, extraction, transportation, healthcare, and building cleaning and maintenance.

Machines are commonplace in many industries, including manufacturing, mining, construction and agriculture, and can be dangerous to workers. Many machines involve moving parts, sharp edges, hot surfaces and other hazards with the potential to crush, burn, cut, shear, stab or otherwise strike or wound workers if used unsafely.Various safety measures exist to minimize these hazards, including lockout-tagout procedures for machine maintenance and roll over protection systems for vehicles. According to the United States Bureau of Labor Statistics, machine-related injuries were responsible for 64,170 cases that required days away from work in 2008. More than a quarter of these cases required more than 31 days spent away from work. That same year, machines were the primary or secondary source of over 600 work-related fatalities.Machines are also often involved indirectly in worker deaths and injuries, such as in cases in which a worker slips and falls, possibly upon a sharp or pointed object.

Confined spaces also present a work hazard. The National Institute of Occupational Safety and Health defines "confined space" as having limited openings for entry and exit and unfavorable natural ventilation, and which is not intended for continuous employee occupancy. These kind of spaces can include storage tanks, ship compartments, sewers, and pipelines. Confined spaces can pose a hazard not just to workers, but also to people who try to rescue them.

Noise also presents a fairly common workplace hazard: occupational hearing loss is the most common work-related injury in the United States, with 22 million workers exposed to hazardous noise levels at work and an estimated $242 million spent annually on worker's compensation for hearing loss disability. Noise is not the only source of occupational hearing loss; exposure to chemicals such as aromatic solvents and metals including lead, arsenic, and mercury can also cause hearing loss.

Temperature extremes can also pose a danger to workers. Heat stress can cause heat stroke, exhaustion, cramps, and rashes. Heat can also fog up safety glasses or cause sweaty palms or dizziness, all of which increase the risk of other injuries. Workers near hot surfaces or steam also are at risk for burns. Dehydration may also result from overexposure to heat. Cold stress also poses a danger to many workers. Overexposure to cold conditions or extreme cold can lead to hypothermia, frostbite, trench foot, or chilblains.

Electricity poses a danger to many workers. Electrical injuries can be divided into four types: fatal electrocution, electric shock, burns, and falls caused by contact with electric energy. 

Vibrating machinery, lighting, and air pressure can also cause work-related illness and injury. Asphyxiation is another potential work hazard in certain situations. Musculoskeletal disorders are avoided by the employment of good ergonomic design and the reduction of repeated strenuous movements or lifts

All modern air conditioning systems, down to small "window" package units, are equipped with internal air filters. These are generally of a lightweight gauzy material, and must be replaced as conditions warrant (some models may be washable). 
Task 3 

Прочтите и переведите текст.  

Risk assessment in public health

Modern occupational safety and health legislation usually demands that a risk assessment be carried out prior to making an intervention. It should be kept in mind that risk management requires risk to be managed to a level which is as low as is reasonably practical.
This assessment should:

· Identify the hazards

· Identify all affected by the hazard and how

· Evaluate the risk

· Identify and prioritize appropriate control measures.
The calculation of risk is based on the likelihood or probability of the harm being realized and the severity of the consequences. This can be expressed mathematically as a quantitative assessment (by assigning low, medium and high likelihood and severity with integers and multiplying them to obtain a risk factor), or qualitatively as a description of the circumstances by which the harm could arise.

The assessment should be recorded and reviewed periodically and whenever there is a significant change to work practices. The assessment should include practical recommendations to control the risk. Once recommended controls are implemented, the risk should be re-calculated to determine of it has been lowered to an acceptable level. Generally speaking, newly introduced controls should lower risk by one level, i.e., from high to medium or from medium to low.

Risk assessments have been conducted primarily on paper based systems. In 2012, the world’s first free safety audit application, Auditor was released to provide workers with a collaborative model to create and share safety audit forms and checklists. Within six months over 1 million audits had been completed using Auditor and the transition from paper based field auditing to a completely digital environment began. Over 250,000 risk assessment checklists have been shared on the public cloud and workers are collaborating in eight languages, English, German, Italian, Spanish, Portuguese, Dutch, Arabic and Chinese.

Чтение – понимание цели автора текста
Task 4
Переведите следующие опасные свойства веществ, представьте как выглядят предупреждающие о них знаки.

Highly flammable

Harmful

Explosive

Corrosive

Oxidizing

Toxic

	Flammable
	
	Огнеопасный 

	Harmful
	
	Вредный 

	Explosive 
	
	Взрывчатый 

	Corrosive 
	
	Разъедающее вещество

	Toxic 
	
	ядовитый


Task 5
Изучите следующую инструкцию по технике безопасности и ответьте на следующие вопросы:

1. Wear protective clothing at all times.
2. Always wear eye protection when operating lathes, cutters, and grinders and ensure the guard is in place.
3. Keep your workplace tidy.
4. The areas between benches and around machines must be kept clear.
5. Tools should be put away when not in use and any breakages and losses reported.
6. Machines should be cleaned after use.

	Lathe 
	Токарный станок

	Grinder 
	Шлифовальный станок

	Bench 
	Верстак, станок

	Cutter 
	Фрезерный станок

	Guard 
	Защита, ограждение

	Breakage 
	Поломка

	Conscious 
	Осознающий

	Employee 
	Служащий

	Supervisor 
	Наблюдатель, ответственный

	Company Safety Officer
	Инженер по технике безопасности

	Machine Operative
	Машинист, оператор машины, механик


Чтение – понимание цели автора текста

Если Вам известно кто является автором текста, для кого предназначен данный текста – это также поможет в понимании его содержания. Инструкции по технике безопасности из предыдущего задания предназначены для служащих. Их цель заключается в  предупреждении несчастных случаев на производстве.  Автором является ответственное лицо по технике безопасности на производстве. Знание этой информации облегчает понимание текста.

Task 5
Изучите содержание следующего документа и ответьте на вопросы:

1. Who is this document for? 


a   machine operatives

b   managers

с    all employees

d   injured employees

2. Who wrote this document?

a
trade union representative

b
technician

с
manager

d
medical staff

3. What is the writer's intention? 


a   to prevent accidents

b   to ensure speedy help for injured employees 

с    to protect the company 

d   to warn about dangers
Accident investigation

Whenever an accident occurs mat results in an injury (medical case), damage of equipment and material, or both, prompt accident investigation by the immediate manager is required. A written preliminary investigation will be completed by the end of the particular shift or business day on which the accident occurred.

In no event should there be a delay of more than 24 hours. Failure to comply with mis requirement may subject the immediate manager to disciplinary action up to and including discharge.

Without adequate accident investigation data the Company may be subjected to costs, claims, and legal action for which it has no defence.

As a minimum, the preliminary accident investigation report will include the following:

1 Name, occupation, and sex of injured worker.
2 Place and date / time of accident.
3 Description of how the accident happened.
4 Immediate causes of the accident - unsafe acts and unsafe conditions.
5 Contributing causes - manager safety performance, level of worker training, inadequate job procedure, poor protective maintenance, etc.
6 Witness(es) - name and department.
7 Corrective action taken - when.
The employee who was injured and any employee(s) who witnessed the incident should be separately interviewed as soon as possible. A copy of the report must be submitted to the Manager - Human Resources for review. Another copy of the report is to be retained for a period of not less than the injured employee's length of employment plus five (5) years.

(E. H. Glendenning, N. Glendenning 

“Electrical and mechanical engineering”) 

Task 6 

Изучите следующий краткий отчет о ЧП. В какой степени в нем выдержаны требования, предъявляемые к данному роду документов?

	To:
	Name

Manager
	Department & Location

Human resources
	Date

17 May 

	From:
	Name

D.Taylor
	Department & Location

Mech. Eng. Workshop
	Tel.

6200

	Subject:
	Preliminary Report, Accident, 12 May 

While turning a brass component on Tuesday, last week, Kenneth Oliver, machinist, received an injury to his eye. He was taken to the Eye Hospital where I understand he was operated on. I believe the accident was due to carelessness.


VOCABULARY:

	Accident 
	
	Несчастный случай

	Investigation 
	
	Расследование

	Injury 
	
	Травма

	Immediate manager
	
	Непосредственный руководитель

	Preliminary 
	
	Предварительный

	Shift
	
	Смена

	Event 
	
	Происшествие

	Failure 
	
	Провал, отказ

	To comply with
	
	Соблюдать правила

	Requirement 
	
	Требование 

	Discharge 
	
	Увольнение, снятие с должности

	To be subject 
	
	Подвергаться 

	Cost
	
	Штраф 

	Claim 
	
	Правовая претензия

	Legal action
	
	Судебный иск

	Defence
	
	Защита в суде

	Unsafe act 
	
	Опасный 

	Contributing cause
	
	Способствующая причина

	Protective maintenance 
	
	Эксплуатационные мероприятия по охране труда

	Witness
	
	Свидетель 

	Corrective action
	
	Исправительные действия

	Separately 
	
	Отдельно 

	Submit 
	
	Представить

	Manager-Human Resources
	
	Менеджер по кадрам

	Review 
	
	Проверка, просмотр

	To be retained
	
	Храниться 

	Length of employment 
	
	Срок работы 

	Brass component 
	
	Латунная деталь

	Carelessness 
	
	Небрежность, неосторожность

	Loose-fitting 
	
	Просторный 

	Uneven floor
	
	Неровный пол

	Basic safety 
	
	Основные правила безопасности 

	Goggle 
	
	Защитные очки

	Respirator 
	
	Респиратор 

	Safety gear 
	
	Предохранительный механизм 


Изучение особенностей языка – составление правил безопасности

Определите разницу в значении следующих фраз:

Wear protective clothing.
Always wear protective clothing.
Protective clothing must be worn.

При составлении свода правил, вы можете использовать следующие виды конструкций:

1. Использовать повелительное наклонение:

Wear protective clothing.

Do not wear loose-fitting clothing.

2. Наречия аlways/never используются для подчеркивания обязательности выполнения правил во всех случаях:

Always/never are used to emphasize that the rule holds in all cases.

Always wear protective clothing. 
Never wear loose-fitting clothing.
3. Использовать модальные глаголы

Protective clothing must be worn.

Protective clothing should be worn.
Task 7
Составьте и запишите правила безопасности, используя приведенные выше способы.

1 uneven floors
2 unguarded machinery
3 untidy workbenches
4 untidy workplaces
5 badly maintained machinery
6 carelessly stored dangerous materials
7 inadequate ventilation
8 damaged tools and equipment
9 machinery in poor condition
10 equipment used improperly
11 equipment operated by untrained personnel
12 apprentices working without supervision
UNIT 12
Описание принципа функционирования механизмов
Task 1 

Прочтите и переведите текст. Обратите внимание на перевод выделенных конструкций.
Microwave oven

A microwave oven consists of:
a high voltage power source, commonly a simple transformer or an electronic power converter, which passes energy to the magnetron

a high voltage capacitor connected to the magnetron, transformer and via a diode to the case.

a cavity magnetron, which converts high-voltage electric energy to microwave radiation

a magnetron control circuit (usually with a microcontroller)

a waveguide (to control the direction of the microwaves)

a cooking chamber

A microwave oven works by passing non-ionizing microwave radiation, usually at a frequency of 2.45 gigahertz (GHz)—a wavelength of 122 millimetres (4.80 in)—through the food. Microwave radiation is between common radio and infrared frequencies. Water, fat, and other substances in the food absorb energy from the microwaves in a process called dielectric heating. Many molecules (such as those of water) are electric dipoles, meaning that they have a partial positive charge at one end and a partial negative charge at the other, and therefore rotate as they try to align themselves with the alternating electric field of the microwaves. Rotating molecules hit other molecules and put them into motion, thus dispersing energy. This energy, when dispersed as molecular vibration in solids and liquids (i.e., as both potential energy and kinetic energy of atoms), is heat.

Microwave heating is more efficient on liquid water than on frozen water, where the movement of molecules is more restricted. It is also less efficient on fats and sugars (which have a smaller molecular dipole moment) than on liquid water. Microwave heating is sometimes explained as a resonance of water molecules, but this is incorrect: such resonance only occurs in water vapor at much higher frequencies, at about 20 GHz. Moreover, large industrial/commercial microwave ovens operating at the common large industrial-oven microwave heating frequency of 915 MHz—wavelength 328 millimetres (12.9 in)—also heat water and food perfectly well.

Sugars and triglycerides (fats and oils) absorb microwaves due to the dipole moments of their hydroxyl groups or ester groups. However, due to the lower specific heat capacity of fats and oils and their higher vaporization temperature, they often attain much higher temperatures inside microwave ovens. This can induce temperatures in oil or very fatty foods like bacon far above the boiling point of water, and high enough to induce some browning reactions, much in the matter of conventional broiling (UK: grilling) or deep fat frying. Foods high in water content and with little oil rarely exceed temperatures greater than boiling (vaporizing) water.

Microwave heating can cause localized thermal runaways in some materials with low thermal conductivity which also have dielectric constants that increase with temperature. An example is glass, which can exhibit thermal runaway in a microwave to the point of melting. Additionally, microwaves can melt certain types of rocks, producing small quantities of synthetic lava. Some ceramics can also be melted, and may even become clear upon cooling. Thermal runaway is more typical of electrically conductive liquids such as salty water.

A common misconception is that microwave ovens cook food "from the inside out", meaning from the center of the entire mass of food outwards. This idea arises from heating behavior seen if an absorbent layer of water lies beneath a less absorbent dryer layer at the surface of a food; in this case, the deposition of heat inside a food can exceed that on its surface. In most cases, however, with uniformally-structured or reasonably homogenous food item, microwaves are absorbed in the outer layers of the item in a manner somewhat similar to heat from other methods. Depending on water content, the depth of initial heat deposition may be several centimetres or more with microwave ovens, in contrast to broiling/grilling (infrared) or convection heating—methods which deposit heat thinly at the food surface. Penetration depth of microwaves is dependent on food composition and the frequency, with lower microwave frequencies (longer wavelengths) penetrating further.
Task 2 

Прочтите текст. Обратите внимание на перевод выделенных конструкций
. 
Heating efficiency

A microwave oven converts only part of its electrical input into microwave energy. A typical consumer microwave oven consumes 1100 W of electricity in producing 700 W of microwave power, an efficiency of 64%. The other 400 W are dissipated as heat, mostly in the magnetron tube. Additional power is used to operate the lamps, AC power transformer, magnetron cooling fan, food turntable motor and the control circuits. Such wasted heat, along with heat from the product being microwaved, is exhausted as warm air through cooling vents.

High heating power delivered directly to the meal, bypassing the kitchenware, makes microwave oven the most efficient appliance for cooking or reheating small meals.
Task 3 

Прочтите и переведите текст. Обратите внимание на перевод выделенных конструкций.
Control panels

Modern microwave ovens use either an analog dial-type timer or a digital control panel for operation. Control panels feature an LED, liquid crystal or vacuum fluorescent display, numeric buttons for entering the cook time, a power level selection feature and other possible functions such as a defrost setting and pre-programmed settings for different food types, such as meat, fish, poultry, vegetables, frozen vegetables, frozen entrées, and popcorn. In most ovens, the magnetron is driven by a linear transformer which can only feasibly be switched completely on or off. As such, the choice of power level does not affect the intensity of the microwave radiation; instead, the magnetron is turned on and off in duty cycles of several seconds at a time. Newer models have inverter power supplies which use pulse width modulation to provide effectively-continuous heating at reduced power so that foods are heated more evenly at a given power level and can be heated more quickly without being damaged by uneven heating.

The microwave frequencies used in microwave ovens are chosen based on regulatory and cost constraints. The first is that they should be in one of the industrial, scientific, and medical (ISM) frequency bands set aside for non-communication purposes. Three additional ISM bands exist in the microwave frequencies, but are not used for microwave cooking. Two of them are centered on 5.8 GHz and 24.125 GHz, but are not used for microwave cooking because of the very high cost of power generation at these frequencies. The third, centered on 433.92 MHz, is a narrow band that would require expensive equipment to generate sufficient power without creating interference outside the band, and is only available in some countries. For household purposes, 2.45 GHz has the advantage over 915 MHz in that 915 MHz is only an ISM band in the ITU Region 2 while 2.45 GHz is available worldwide.

The cooking chamber is in fact a Faraday cage, and it prevents the waves from coming out of the oven. The oven door usually has a window for easy viewing, but the window has a layer of conductive mesh some distance from the outer panel to maintain the shielding. Because the size of the perforations in the mesh is much less than the microwaves' wavelength, most of the microwave radiation cannot pass through the door, while visible light (with a much shorter wavelength) can.

Использование конструкций сослагательного наклонения

Языковые конструкции с if/unless

Условия, о которых сигнализирует сенсорное устройство, определяют команды панели управления. Мы можем связать каждое условие и последующую команду следующим образом: If the water level is low, the inlet valves are opened.


Изучите следующий пример:
Сенсор
Условие

Команда панели управления

Door        
Door open       
Washing machine cannot start 

Door closed     
Washing machine can start

Мы можем связать эти условия и команды следующими cпособами:

If the door is open, the washing machine cannot start.
If the door is closed, the washing machine can start.
Unless the door is closed, the washing machine cannot start.
Мы можем использовать unless, когда команда не может быть осуществлена или не будет реализована, если первое условие не выполнено. В последнем примере Unless, означает If... not. Мы можем переписать последнее предложение следующим образом:

If the door is not closed, the machine cannot start.

Task 4
Дополните данные предложения, используя Unless и ваши знания в области техники.

1. Unless the ignition is switched on, a car cannot_______________.
2. Unless the pilot light is on, gas central heating will not____________.
3. Unless the diverter valve is switched to central heating, the radiators will not________.
4. Unless there is current flowing in the primary coil of a transformer, there will be no current in the _____
coil.
5. Unless there is ________in the cylinders, a petrol engine will not start.
6. He doors are ______, a lift will not operate.

7. Unless mild steel is painted, it will_________________.

8. Unless electrical equipment is earthed, it may be____________________.

UNIT 13
Область применения механизма.

Использование конструкций used to/for
Task 1 

Прочтите и переведите текст. Обратите внимание на перевод выделенных конструкций. Объясните для чего используется каждый из приведенных ниже приборов.
An electric water boiler

An electric water boiler consists of a water reservoir with a heating element at the bottom. Some models offer multiple temperature settings. Other models are part of larger water systems that boil water and provide hot, cold, and lukewarm water. Water may be dispensed in various ways, e.g. by pouring, an electric pump or by pressing a large button that functions as a diaphragm pump. Electric water boilers have a built in thermostat that detects when water has reached its boiling point of 100 °C (212 °F) to automatically shut off.

A microwave oven consists of:

a high voltage power source, commonly a simple transformer or an electronic power converter, which passes energy to the magnetron

a high voltage capacitor connected to the magnetron, transformer and via a diode to the case.

a cavity magnetron, which converts high-voltage electric energy to microwave radiation

a magnetron control circuit (usually with a microcontroller)

a waveguide (to control the direction of the microwaves)

a cooking chamber

An vacuum cleaner

A vacuum's suction is caused by a difference in air pressure. An electric fan reduces the pressure inside the machine. Atmospheric pressure then pushes the air through the carpet and into the nozzle, and so the dust is literally pushed into the bag.

Tests have shown that vacuuming can kill 100% of young fleas and 96% of adult fleas.

A stovetop kettle

A stovetop kettle is a roughly pitcher shaped metal vessel used to heat water on a stovetop or hob. Kettles usually have a handle on top, a spout, and a lid. Sometimes stove-mounted kettles also have a steam whistle which indicates when the water has reached boiling point. In whistling tea kettles, when the steam build up in the container of the kettle tries to escape, it causes vibrations to occur within the chamber. As the speed of the releasing steam increases, the vibrations become louder, causing a whistle.

The most popular of stovetop kettles is made with stainless steel. This is due to the lightweight nature of the kettle, in addition to the bright finish and durability. The crack-resistant nature of the kettle also makes it easier to clean.

A blowdryer or hair dryer is an electromechanical device designed to blow cool or hot air over wet or damp hair, in order to accelerate the evaporation of water particles and dry the hair. Blowdryers allow to better control the shape and style of hair, by accelerating and controlling the formation of temporary hydrogen bonds inside each strand. These hydrogen bonds are very powerful (allowing for stronger hair shaping than even the sulfur bonds formed by permanent waving products), but are temporary and extremely vulnerable to humidity. They disappear with a single washing of the hair.
Task 2 

Прочтите и переведите текст. Обратите внимание на перевод выделенных конструкций.
А hairdryer

Hairstyles using blowdryers usually have volume and discipline, which can be further improved by the use of styling products and hairbrushes during drying to add tension, hold and lift.

Blowdryers were invented around the end of the 19th century. The first model was created by Alexander F. Godefoy in his salon in France in 1890. The handheld, household hair-dryer first appeared in 1920. Blowdryers are used both in the beauty salon by professional stylists, and in the average household by consumers.

An early blow dryer

Most models use coils of wire that have a high electric resistivity and heat rapidly with an electric current. A fan usually blows ambient air past the hot coils resulting in heated air effective for drying. The heating element in most hairdryers is a bare, coiled nichrome wire that is wrapped around insulating mica heating boards. Nichrome wire is used in heating elements, because of two important properties: it is a poor conductor of electricity and it does not oxidize when heated.

In terms of modern models, a survey of stores in 2007 showed that most hair dryers have ceramic heating elements (like ceramic heaters) - because of their “instant heat” capability. This means that it takes less time for the dryers to heat up, and thus it takes a lot less time for the hair to dry.

Many of these hair dryers have “cool shot” buttons which turn off the heater and just blow room temperature air while the button is pressed. This function is useful in helping to maintain the hairstyle by setting it. The cold air also reduces frizz and can help to bolster the shine in the hair.

Many also feature “ionic” operation, to reduce the amount of static electricity build-up in the hair. Manufacturers also claim this makes the hair “smoother.” Some stylists today consider the introduction of ionic technology to be one of the most important advances in the beauty industry.

Hair dryers are available with different attachments, such as diffusers, airflow concentrators, and comb nozzle attachments. A diffuser is an attachment that is used on hair that is fine, colored, permed or naturally curly. It works by diffusing the heat so that the hair dries more slowly at a cooler temperature. This makes it so that the hair is less likely to frizz and it gives the hair more volume. An airflow concentrator does the exact opposite of a diffuser. It makes the end of the blowdryer more narrow and thus helps to concentrate the heat into one spot in order to make it dry rapidly. The comb nozzle attachment is the same as the airflow concentrator, but it ends with comb-like teeth so that the user can dry the hair using just the dryer without a brush or comb.
Task 3 

Прочтите и переведите текст. Обратите внимание на перевод выделенных конструкций.
Pop-up toasters

In pop-up or automatic toasters, bread slices are inserted vertically into the slots (generally only large enough to admit a single slice of bread) on the top of the toaster. A lever on the side of the toaster is depressed, activating the toaster. When an internal device determines that the toasting cycle is complete, the toaster turns off and the toast pops up out of the slots. The heating elements of a pop-up toaster are usually oriented vertically, parallel to the bread slice - although there are some variations.

In earlier days, the completion of the toasting operation was determined by a mechanical clockwork timer; the user could adjust the running time of the timer to determine the degree of "doneness" of the toast, but the first cycle produced less toasted toast than subsequent cycles because the toaster was not yet warmed up. Toasters made since the 1930s frequently use a thermal sensor, such as a bimetallic strip, located close to the toast. This allows the first cycle to run longer than subsequent cycles. The thermal device is also slightly responsive to the actual temperature of the toast itself. Like the timer, it can be adjusted by the user to determine the "doneness" of the toast.

There are in fact two possible methods of adjusting the heat that is applied to toast. The first is the method most commonly observed in modern toasters, namely that of fixed distance and either variable time or a heat sensor. The second, less often seen, is to vary the distance of the heaters from the toast, with or without other features. Although a sensor will accurately measure the temperature of the toast-slice's surface with both methods, the outcomes are by no means the same. When heaters are closer to the toast, the surface is crisp and darkened quickly, leaving a softer internal texture at the time when the temperature sensor asserts its readiness. Many enjoy toast made like this. With increased heater distance, the inside of the toast is dried out more by the time that the surface is deemed ready. Perhaps owing to the increased complexity, variable heater distance is rarely found.

Hammer drill

The hammer drill is similar to a standard electric drill, with the exception that it is provided with a hammer action for drilling masonry. The hammer action may be engaged or disengaged as required. Most electric hammer drills are rated (input power) at between 600 and 1100 watts. The efficiency is usually 50-60% i.e. 1000 watts of input is converted into 500-600 watts of output (rotation of the drill and hammering action).

The hammer action is provided by two cam plates that make the chuck rapidly pulse forward and backward as the drill spins on its axis. This pulsing (hammering) action is measured in Blows Per Minute (BPM) with 10,000 or more BPMs being common. Because the combined mass of the chuck and bit is comparable to that of the body of the drill, the energy transfer is inefficient and can sometimes make it difficult for larger bits to penetrate harder materials such as poured concrete. The operator experiences considerable vibration, and the cams are generally made from hardened steel to avoid them wearing out quickly. In practice, drills are restricted to standard masonry bits up to 13 mm (1/2 inch) in diameter. A typical application for a hammer drill is installing electrical boxes, conduit straps or shelves in concrete.

In contrast to the cam-type hammer drill, a rotary/pneumatic hammer drill accelerates only the bit. This is accomplished through a piston design, rather than a spinning cam. Rotary hammers have much less vibration and penetrate most building materials. They can also be used as "drill only" or as "hammer only" which extends their usefulness for tasks such as chipping brick or concrete. Hole drilling progress is greatly superior to cam-type hammer drills, and these drills are generally used for holes of 19 mm (3/4 inch) or greater in size. A typical application for a rotary hammer drill is boring large holes for lag bolts in foundations, or installing large lead anchors in concrete for handrails or benches.

A standard hammer drill accepts 6 mm (1/4 inch) and 13 mm (1/2 inch) drill bits, while a rotary hammer uses SDS or Spline Shank bits. These heavy bits are adept at pulverising the masonry and drill into this hard material with relative ease.

However, there is a big difference in cost. In the UK a cam hammer typically costs £12 or more, while a rotary/pneumatic costs £35 or more. In the US a typical hammer drill costs between $70 and $120, and a rotary hammer between $150 and $500 (depending on bit size). For DIY use or to drill holes less than 13 mm (1/2 inch) in size, the hammer drill is most commonly used.

Изучите следующие области применения лазера:

Laser beams can be used to measure and align structures.

They can be used for drilling diamonds.

They can be used for light displays.
Мы можем описать область применения механизмов, используя used to + infinitive или used for + -ing или noun.

Описание процесса или последовательности этапов работы механизмов


В этом уроке вы должны научиться описывать последовательность этапов работы механизмов. Когда вы описываете процесс работы какого-либо механизма, вы должны:

1. Выделить этапы процесса

2. Расположить этапы в хронологическом порядке

3. Описать, что происходит на каждом этапе.

4. Объяснить, что происходит на каждом этапе.

Изучите этапы работы стиральной машины:


1. The drum is filled with water.
2. The water is heated to the right temperature.
3. Soap is added.
4. The drum is rotated slowly.
5. The dirty water is pumped out.
6. Clean water is added.
7. The drum is rotated much faster and the water pumped out.
8. The clean clothes are removed.

Вместо порядковых номеров, вы можете выразить последовательность этапов процесса, используя соответствующие слова.
First the drum is filled with water.

Then the water is heated to the right temperature.

Next soap is added.

After that, the drum is rotated slowly.

Next the dirty water is pumped out.

Then clean water is added.

After that, the drum is rotated much faster and the water pumped out. 
Finally, the clean clothes are removed.

SUPPLEMENTARY READING

Unit 1

Mechanisms and theory

Metallic microstructure
The key to understanding the mechanism behind hardness is understanding the metallic microstructure, or the structure and arrangement of the atoms at the atomic level. In fact, most important metallic properties critical to the manufacturing of today’s goods are determined by the microstructure of a material. At the atomic level, the atoms in a metal are arranged in an orderly three-dimensional array called a crystal lattice. In reality, however, a given specimen of a metal likely never contains a consistent single crystal lattice. A given sample of metal will contain many grains, with each grain having a fairly consistent array pattern. At an even smaller scale, each grain contains irregularities.

There are two types of irregularities at the grain level of the microstructure that are responsible for the hardness of the material. These irregularities are point defects and line defects. A point defect is an irregularity located at a single lattice site inside of the overall three-dimensional lattice of the grain. There are three main point defects. If there is an atom missing from the array, a vacancy defect is formed. If there is a different type of atom at the lattice site that should normally be occupied by a metal atom, a substitutional defect is formed. If there exists an atom in a site where there should normally not be, an interstitial defect is formed. This is possible because space exists between atoms in a crystal lattice. While point defects are irregularities at a single site in the crystal lattice, line defects are irregularities on a plane of atoms. Dislocations are a type of line defect involving the misalignment of these planes. In the case of an edge dislocation, a half plane of atoms is wedged between two planes of atoms. In the case of a screw dislocation two planes of atoms are offset with a helical array running between them.[5]
Dislocations provide a mechanism for planes of atoms to slip and thus a method for plastic or permanent deformation. Planes of atoms can flip from one side of the dislocation to the other effectively allowing the dislocation to traverse through the material and the material to deform permanently. The movement allowed by these dislocations causes a decrease in the material's hardness.

The way to inhibit the movement of planes of atoms, and thus make them harder, involves the interaction of dislocations with each other and interstitial atoms. When a dislocation intersects with a second dislocation, it can no longer traverse through the crystal lattice. The intersection of dislocations creates an anchor point and does not allow the planes of atoms to continue to slip over one another. A dislocation can also be anchored by the interaction with interstitial atoms. If a dislocation comes in contact with two or more interstitial atoms, the slip of the planes will again be disrupted. The interstitial atoms create anchor points, or pinning points, in the same manner as intersecting dislocations.

By varying the presence of interstitial atoms and the density of dislocations, a particular metal's hardness can be controlled. Although seemingly counter-intuitive, as the density of dislocations increases, there are more intersections created and consequently more anchor points. Similarly, as more interstitial atoms are added, more pinning points that impede the movements of dislocations are formed. As a result, the more anchor points added, the harder the material will become.

Unit 2

Engineering education
Most engineering programs involve a concentration of study in an engineering specialty, along with courses in both mathematics and the physical and life sciences. Many programs also include courses in general engineering. A design course, sometimes accompanied by a computer or laboratory class or both, is part of the curriculum of most programs. Often, general courses not directly related to engineering, such as those in the social sciences or humanities, also are required.

Graduate training is essential for engineering faculty positions and some research and development programs, but is not required for the majority of entry-level engineering jobs. Many experienced engineers obtain graduate degrees in engineering or business administration to learn new technology and broaden their education. Numerous high-level executives in government and industry began their careers as engineers.

How is the title of an engineer limited?

In many countries, engineering tasks such as the design of bridges, electric power plants, industrial equipment, machine design and chemical plants, must be approved by a licensed professional engineer. Most commonly titled Professional Engineer is a license to practice and is indicated with the use of post-nominal letters; PE or P.Eng. These are common in North America, European Engineer (Eur Ing) in Europe. The practice of engineering in the UK is not a regulated profession other than the control of the titles of Chartered Engineer (CEng) and Incorporated Engineer (IEng). The title CEng is in use in much of the Commonwealth. Many engineers in the UK also include semi skilled trades to engineering technicians. This is seen by some as a misuse of the title, giving a false image of the profession. A growing movement in the UK is to legally protect the title 'Engineer' so that only professional engineers can use it, a DirectGov petition, has been started to further this cause.

In the United States, licensure is generally attainable through combination of education, pre-examination (Fundamentals of Engineering exam), examination (Professional Engineering Exam),[15] and engineering experience (typically in the area of 5+ years). Each state tests and licenses Professional Engineers. Currently most states do not license by specific engineering discipline, but rather provide generalized licensure, and trust engineers to use professional judgement regarding their individual competencies; this is the favoured approach of the professional societies. Despite this, however, at least one of the examinations required by most states is actually focused on a particular discipline; candidates for licensure typically choose the category of examination which comes closest to their respective expertise.

In Canada, the profession in each province is governed by its own engineering association. For instance, in the Province of British Columbia an engineering graduate with four or more years of post graduate experience in an engineering-related field and passing exams in ethics and law will need to be registered by the Association for Professional Engineers and Geoscientists (APEGBC) [16] in order to become a Professional Engineer and be granted the professional designation of P.Eng allowing one to practice engineering.

In Continental Europe, Latin America, Turkey and elsewhere the title is limited by law to people with an engineering degree and the use of the title by others is illegal. In Italy, the title is limited to people who both hold an engineering degree and have passed a professional qualification examination (Esame di Stato). In Portugal, professional engineer titles and accredited engineering degrees are regulated and certified by the Ordem dos Engenheiros. In the Czech Republic, the title "engineer" (Ing.) is given to people with a (masters) degree in chemistry, technology or economics for historical and traditional reasons. In Greece, the academic title of "Diploma Engineer" is awarded after completion of the five-year engineering study course and the title of "Certified Engineer" is awarded after completion of the four-year course of engineering studies at a Technological Educational Institute (TEI).

Public perception of engineering

The perception of engineering varies across countries and continents. In the United States, continental western Europe, eastern Europe, Asia, the Middle East, Latin American and Canada engineering and engineers are held in very high esteem. The perception and definition of engineering in some English speaking countries is confused. The contemporary British public perceive engineers as skilled or semi skilled maintenance workers but this is a recent development. British school children in the 1950s were brought up with stirring tales of 'the Victorian Engineers', chief amongst whom were the Brunels, the Stephensons, Telford and their contemporaries but now British people often incorrectly use the term 'Engineer' to describe Plumbers and Mechanics. "Engineer" may sometimes be appended to titles for roles requiring no actual engineering qualification, such as Combat Engineers and, colloquially, "Domestic Engineers". The UK Royal Air Force describe a maintenance mechanic as an aeronautical engineer. British Gas refer to their gas repair mechanics as registered "professional engineers". In Canada, a 2002 study by the Ontario Society of Professional Engineers revealed that engineers are the third most respected professionals behind doctors and pharmacists.
 In the Indian subcontinent, Russia and China, engineering is one of the most sought after undergraduate courses, inviting thousands of applicants to show their ability in highly competitive entrance examinations. In Egypt, the educational system makes engineering the second-most-respected profession in the country (after medicine); engineering colleges at Egyptian universities require extremely high marks on the General Certificate of Secondary Education (Arabic: الثانوية العامة‎ al-Thānawiyyah al-`Āmmah)—on the order of 97 or 98%—and are thus considered (with colleges of medicine, natural science, and pharmacy) to be among the "pinnacle colleges" (كليات القمة kullīyāt al-qimmah).

The different definitions of engineering in different countries

The definition of what engineering is varies across countries. In the UK "engineering" is defined as an industry sector consisting of employers and employees loosely termed as "engineers" who range from semi skilled trades to chartered engineers. In the US and Canada, engineering is defined as a regulated profession whose practice and practitioners are licensed and governed by law. In some English speaking countries engineering has been seen as a somewhat dry, uninteresting field in popular culture and has also been thought to be the domain of nerds. For example, the cartoon character Dilbert is an engineer. In science fiction, engineers are often portrayed as highly knowledgeable and respectable individuals who understand the overwhelming future technologies often portrayed in the genre. Several Star Trek characters are engineers. One difficulty in increasing public awareness of the profession is that average people, in the typical run of ordinary life, do not ever have any personal dealings with engineers, even though they benefit from their work every day. By contrast, it is common to visit a doctor at least once a year, the accountant at tax time, the pharmacist for drugs, and, occasionally, even a lawyer.

In companies and other organizations in the UK there is a tendency to undervalue people with advanced technological and scientific skills compared to celebrities, fashion practitioners, entertainers and managers. In his book The Mythical Man-Month,[19] Fred Brooks Jr says that managers think of senior people as "too valuable" for technical tasks, and that management jobs carry higher prestige. He tells how some laboratories, such as Bell Labs, abolish all job titles to overcome this problem: a professional employee is a "member of the technical staff." IBM maintain a dual ladder of advancement; the corresponding managerial and engineering / scientific rungs are equivalent. Brooks recommends that structures need to be changed; the boss must give a great deal of attention to keeping his managers and his technical people as interchangeable as their talents allow.

Unit 3

Causes of conductivity

Conductivities of metals
A metal consists of a lattice of atoms, each with a shell of electrons. This is also known as a positive ionic lattice. The outer electrons are free to dissociate from their parent atoms and travel through the lattice, creating a 'sea' of electrons, making the metal a conductor. When an electrical potential difference (a voltage) is applied across the metal, the electrons drift from one end of the conductor to the other under the influence of the electric field.

Near room temperatures, the thermal motion of ions is the primary source of scattering of electrons (due to destructive interference of free electron waves on non-correlating potentials of ions), and is thus the prime cause of metal resistance. Imperfections of lattice also contribute into resistance, although their contribution in pure metals is negligible.

The larger the cross-sectional area of the conductor, the more electrons are available to carry the current, so the lower the resistance. The longer the conductor, the more scattering events occur in each electron's path through the material, so the higher the resistance. Different materials also affect the resistance.[1]
Semiconductors and insulators
In metals, the Fermi level lies in the conduction band (see Band Theory, below) giving rise to free conduction electrons. However, in semiconductors the position of the Fermi level is within the band gap, approximately half-way between the conduction band minimum and valence band maximum for intrinsic (undoped) semiconductors. This means that at 0 kelvins, there are no free conduction electrons and the resistance is infinite. However, the resistance will continue to decrease as the charge carrier density in the conduction band increases. In extrinsic (doped) semiconductors, dopant atoms increase the majority charge carrier concentration by donating electrons to the conduction band or accepting holes in the valence band. For both types of donor or acceptor atoms, increasing the dopant density leads to a reduction in the resistance. Highly doped semiconductors hence behave metallic. At very high temperatures, the contribution of thermally generated carriers will dominate over the contribution from dopant atoms and the resistance will decrease exponentially with temperature.

Ionic liquids/electrolytes
In electrolytes, electrical conduction happens not by band electrons or holes, but by full atomic species (ions) traveling, each carrying an electrical charge. The resistivity of ionic liquids varies tremendously by the concentration - while distilled water is almost an insulator, salt water is a very efficient electrical conductor. In biological membranes, currents are carried by ionic salts. Small holes in the membranes, called ion channels, are selective to specific ions and determine the membrane resistance.
Superconductivity
The electrical resistivity of a metallic conductor decreases gradually as temperature is lowered. In ordinary conductors, such as copper or silver, this decrease is limited by impurities and other defects. Even near absolute zero, a real sample of a normal conductor shows some resistance. In a superconductor, the resistance drops abruptly to zero when the material is cooled below its critical temperature. An electric current flowing in a loop of superconducting wire can persist indefinitely with no power source. 

In 1986, it was discovered that some cuprate-perovskite ceramic materials have a critical temperature above 90 K (−183 °C). Such a high transition temperature is theoretically impossible for a conventional superconductor, leading the materials to be termed high-temperature superconductors. Liquid nitrogen boils at 77 K, facilitating many experiments and applications that are less practical at lower temperatures. In conventional superconductors, electrons are held together in pairs by an attraction mediated by lattice phonons. The best available model of high-temperature superconductivity is still somewhat crude. There is a hypothesis that electron pairing in high-temperature superconductors is mediated by short-range spin waves known as paramagnons.
Unit 4

Motion

Universe Spacetime (the fabric of the universe) is actually expanding. Essentially, everything in the universe is stretching like a rubber band. 

The Milky Way Galaxy is hurtling through space at an incredible speed. Many astronomers believe the Milky Way is moving at approximately 600 km/s relative to the observed locations of other nearby galaxies. 

Solar System The Milky Way is rotating around its dense galactic center, thus the solar system is moving in a circle within the galaxy's gravity. 

The Earth is rotating or spinning around its axis, this is evidenced by day and night, at the equator the earth has an eastward velocity of 0.4651 km/s (1040 mi/h). The Earth is orbiting around the Sun in an orbital revolution. A complete orbit around the sun takes one year or about 365 days; it averages a speed of about 30 km/s (67,000 mi/h).[13]
Internal body and its motions

The human heart is constantly contracting to move blood throughout the body. Through larger veins and arteries in the body blood has been found to travel at approximately 0.33 m/s.[17] Though considerable variation exists, and peak flows in the venae cavae have been found between 0.1 m/s and 0.45 m/s.[18]
The smooth muscles of hollow internal organs are moving. The most familiar would be peristalsis which is where digested food is forced throughout the digestive tract. Though different foods travel through the body at rates, an average speed through the human small intestine is 2.16 m/h (0.036 m/s).[19]
Typically some sound is audible at any given moment, when the vibration of these sound waves reaches the ear drum it moves in response and allows the sense of hearing.

The human lymphatic system is constantly moving excess fluids, lipids, and immune system related products around the body. The lymph fluid has been found to move through a lymph capillary of the skin at approximately 0.0000097 m/s.[20]
Motion inside the cells

The cells of the human body have many structures which move throughout them. Cytoplasmic streaming is a way which cells move molecular substances throughout the cytoplasm. Various motor proteins work as molecular motors within a cell and move along the surface of various cellular substrates such as microtubuless. Motor proteins are typically powered by the hydrolysis of adenosine triphosphate (ATP), and convert chemical energy into mechanical work. Vesicles propelled by motor proteins have been found to have a velocity of approximately 0.00000152 m/s. 

Motions of particles

According to the laws of thermodynamics all particles of matter are in constant random motion as long as the temperature is above absolute zero. Thus the molecules and atomswhich make up the human body are vibrating, colliding, and moving. This motion can be detected as temperature; higher temperatures, which represent greater kinetic energy in the particles, feel warm to humans whom sense the thermal energy transferring from the object being touched to their nerves. Similarly, when lower temperature objects are touched, the senses perceive the transfer of heat away from the body as feeling cold.
Simple harmonic motion
The simplest mechanical oscillating system is a mass attached to a linear spring subject to no other forces. Such a system may be approximated on an air table or ice surface. The system is in an equilibrium state when the spring is static. If the system is displaced from the equilibrium, there is a net restoring force on the mass, tending to bring it back to equilibrium. However, in moving the mass back to the equilibrium position, it has acquired momentum which keeps it moving beyond that position, establishing a new restoring force in the opposite sense. If a constant force such as gravity is added to the system, the point of equilibrium is shifted. The time taken for an oscillation to occur is often referred to as the oscillatory period.

The specific dynamics of this spring-mass system are described mathematically by the simple harmonic oscillator and the regular periodic motion is known as simple harmonic motion. In the spring-mass system, oscillations occur because, at the static equilibrium displacement, the mass has kinetic energy which is converted into potential energy stored in the spring at the extremes of its path. The spring-mass system illustrates some common features of oscillation, namely the existence of an equilibrium and the presence of a restoring force which grows stronger the further the system deviates from equilibrium.

Harmonic oscillator
All real-world oscillator systems are thermodynamically irreversible. This means there are dissipative processes such as friction or electrical resistance which continually convert some of the energy stored in the oscillator into heat in the environment. This is called damping. Thus, oscillations tend to decay with time unless there is some net source of energy into the system. The simplest description of this decay process can be illustrated by oscillation decay of the harmonic oscillator.

In addition, an oscillating system may be subject to some external force, as when an AC circuit is connected to an outside power source. In this case the oscillation is said to be driven.

Some systems can be excited by energy transfer from the environment. This transfer typically occurs where systems are embedded in some fluid flow. For example, the phenomenon offlutter in aerodynamics occurs when an arbitrarily small displacement of an aircraft wing (from its equilibrium) results in an increase in the angle of attack of the wing on the air flow and a consequential increase in lift coefficient, leading to a still greater displacement. At sufficiently large displacements, the stiffness of the wing dominates to provide the restoring force that enables an oscillation.

Continuous system - waves

As the number of degrees of freedom becomes arbitrarily large, a system approaches continuity; examples include a string or the surface of a body of water. Such systems have (in theclassical limit) an infinite number of normal modes and their oscillations occur in the form of waves that can characteristically propagate.

In physics, a force is any influence that causes an object to undergo a certain change, either concerning its movement, direction, or geometrical construction. In other words, a force is that which can cause an object with mass to change its velocity(which includes to begin moving from a state of rest), i.e., to accelerate, or which can cause a flexible object to deform. Force can also be described by intuitive concepts such as a push or pull. A force has both magnitude and direction, making it a vectorquantity. Newton's second law, F = ma, was originally formulated in slightly different, but equivalent terms: the original version states that the net force acting upon an object is equal to the rate at which its momentum changes. 

Related concepts to force include: thrust, which increases the velocity of an object; drag, which decreases the velocity of an object; and torque which produces changes in rotational speed of an object. Forces which do not act uniformly on all parts of a body will also cause mechanical stresses,[2] a technical term for influences which cause deformation of matter. While mechanical stress can remain embedded in a solid object, gradually deforming it, mechanical stress in a fluid determines changes in its pressure and volume.
Unit 5

The concept of force

Philosophers in antiquity used the concept of force in the study of stationary and moving objects and simple machines, but thinkers such as Aristotle and Archimedes retained fundamental errors in understanding force. In part this was due to an incomplete understanding of the sometimes non-obvious force of friction, and a consequently inadequate view of the nature of natural motion.[5] A fundamental error was the belief that a force is required to maintain motion, even at a constant velocity. Most of the previous misunderstandings about motion and force were eventually corrected by Sir Isaac Newton; with his mathematical insight, he formulated laws of motion that were not improved-on for nearly three hundred years.[4]By the early 20th century, Einstein developed a theory of relativity that correctly predicted the action of forces on objects with increasing momenta near the speed of light, and also provided insight into the forces produced by gravitation and inertia.

With modern insights into quantum mechanics and technology that can accelerate particles close to the speed of light, particle physics has devised a Standard Model to describe forces between particles smaller than atoms. The Standard  Model predicts that exchanged particles called gauge bosons are the fundamental means by which forces are emitted and absorbed. Only four main interactions are known: in order of decreasing strength, they are: strong, electromagnetic, weak, and gravitational. High-energy particle physics observations made during the 1970s and 1980s confirmed that the weak and electromagnetic forces are expressions of a more fundamental electroweak interaction. 

Newton's laws of motion
Sir Isaac Newton sought to describe the motion of all objects using the concepts of inertia and force, and in doing so he found that they obey certain conservation laws. In 1687 Newton went on to publish his thesis Philosophiae Naturalis Principia Mathematica.[4]

 HYPERLINK "http://en.wikipedia.org/wiki/Force" \l "cite_note-Principia-9" [10] In this work Newton set out three laws of motion that to this day are the way forces are described in physics. 

Newton's First Law of Motion states that objects continue to move in a state of constant velocity unless acted upon by an external net force or resultant force. This law is an extension of Galileo's insight that constant velocity was associated with a lack of net force (see a more detailed description of this below). Newton proposed that every object with mass has an innate inertia that functions as the fundamental equilibrium "natural state" in place of the Aristotelian idea of the "natural state of rest". That is, the first law contradicts the intuitive Aristotelian belief that a net force is required to keep an object moving with constant velocity. By making rest physically indistinguishable from non-zero constant velocity, Newton's First Law directly connects inertia with the concept of relative velocities. Specifically, in systems where objects are moving with different velocities, it is impossible to determine which object is "in motion" and which object is "at rest". In other words, to phrase matters more technically, the laws of physics are the same in every inertial frame of reference, that is, in all frames related by a Galilean transformation.

For instance, while traveling in a moving vehicle at a constant velocity, the laws of physics do not change from being at rest. A person can throw a ball straight up in the air and catch it as it falls down without worrying about applying a force in the direction the vehicle is moving. This is true even though another person who is observing the moving vehicle pass by also observes the ball follow a curving parabolic path in the same direction as the motion of the vehicle. It is the inertia of the ball associated with its constant velocity in the direction of the vehicle's motion that ensures the ball continues to move forward even as it is thrown up and falls back down. From the perspective of the person in the car, the vehicle and everything inside of it is at rest: It is the outside world that is moving with a constant speed in the opposite direction. Since there is no experiment that can distinguish whether it is the vehicle that is at rest or the outside world that is at rest, the two situations are considered to be physically indistinguishable. Inertia therefore applies equally well to constant velocity motion as it does to rest.

The concept of inertia can be further generalized to explain the tendency of objects to continue in many different forms of constant motion, even those that are not strictly constant velocity. The rotational inertia of planet Earth is what fixes the constancy of the length of a day and the length of a year. Albert Einstein extended the principle of inertia further when he explained that reference frames subject to constant acceleration, such as those free-falling toward a gravitating object, were physically equivalent to inertial reference frames. This is why, for example, astronauts experience weightlessness when in free-fall orbit around the Earth, and why Newton's Laws of Motion are more easily discernible in such environments. If an astronaut places an object with mass in mid-air next to himself, it will remain stationary with respect to the astronaut due to its inertia. This is the same thing that would occur if the astronaut and the object were in intergalactic space with no net force of gravity acting on their shared reference frame. This principle of equivalence was one of the foundational underpinnings for the development of the general theory of relativity. 

Static equilibrium
Static equilibrium was understood well before the invention of classical mechanics. Objects which are at rest have zero net force acting on them. 

The simplest case of static equilibrium occurs when two forces are equal in magnitude but opposite in direction. For example, an object on a level surface is pulled (attracted) downward toward the center of the Earth by the force of gravity. At the same time, surface forces resist the downward force with equal upward force (called the normal force). The situation is one of zero net force and no acceleration. 

Pushing against an object on a frictional surface can result in a situation where the object does not move because the applied force is opposed by static friction, generated between the object and the table surface. For a situation with no movement, the static friction force exactly balances the applied force resulting in no acceleration. The static friction increases or decreases in response to the applied force up to an upper limit determined by the characteristics of the contact between the surface and the object. 

A static equilibrium between two forces is the most usual way of measuring forces, using simple devices such as weighing scales and spring balances. For example, an object suspended on a vertical spring scale experiences the force of gravity acting on the object balanced by a force applied by the "spring reaction force" which equals the object's weight. Using such tools, some quantitative force laws were discovered: that the force of gravity is proportional to volume for objects of constant density (widely exploited for millennia to define standard weights); Archimedes' principle for buoyancy; Archimedes' analysis of the lever; Boyle's law for gas pressure; and Hooke's law for springs. These were all formulated and experimentally verified before Isaac Newton expounded his Three Laws of Motion. 

Dynamic equilibrium
Dynamic equilibrium was first described by Galileo who noticed that certain assumptions of Aristotelian physics were contradicted by observations andlogic. Galileo realized that simple velocity addition demands that the concept of an "absolute rest frame" did not exist. Galileo concluded that motion in a constant velocity was completely equivalent to rest. This was contrary to Aristotle's notion of a "natural state" of rest that objects with mass naturally approached. Simple experiments showed that Galileo's understanding of the equivalence of constant velocity and rest were correct. For example, if a mariner dropped a cannonball from the crow's nest of a ship moving at a constant velocity, Aristotelian physics would have the cannonball fall straight down while the ship moved beneath it. Thus, in an Aristotelian universe, the falling cannonball would land behind the foot of the mast of a moving ship. However, when this experiment is actually conducted, the cannonball always falls at the foot of the mast, as if the cannonball knows to travel with the ship despite being separated from it. Since there is no forward horizontal force being applied on the cannonball as it falls, the only conclusion left is that the cannonball continues to move with the same velocity as the boat as it falls. Thus, no force is required to keep the cannonball moving at the constant forward velocity. 

Moreover, any object traveling at a constant velocity must be subject to zero net force (resultant force). This is the definition of dynamic equilibrium: when all the forces on an object balance but it still moves at a constant velocity.

A simple case of dynamic equilibrium occurs in constant velocity motion across a surface with kinetic friction. In such a situation, a force is applied in the direction of motion while the kinetic friction force exactly opposes the applied force. This results in zero net force, but since the object started with a non-zero velocity, it continues to move with a non-zero velocity. Aristotle misinterpreted this motion as being caused by the applied force. However, when kinetic friction is taken into consideration it is clear that there is no net force causing constant velocity motion. 

Gravity

What we now call gravity was not identified as a universal force until the work of Isaac Newton. Before Newton, the tendency for objects to fall towards the Earth was not understood to be related to the motions of celestial objects. Galileo was instrumental in describing the characteristics of falling objects by determining that the acceleration of every object in free-fall was constant and independent of the mass of the object. Today, this acceleration due to gravity towards the surface of the Earth is usually designated as [image: image4.png]


 and has a magnitude of about 9.81 meters per second squared (this measurement is taken from sea level and may vary depending on location), and points toward the center of the Earth. This observation means that the force of gravity on an object at the Earth's surface is directly proportional to the object's mass. 

Unit 8

Electric motor

An electric motor is an electromechanical device that converts electrical energy into mechanical energy.Most electric motors operate through the interaction of magnetic fields and current-carrying conductors to generate force. The reverse process, producing electrical energy from mechanical energy, is done by generators such as an alternator or a dynamo; some electric motors can also be used as generators, for example, a traction motor on a vehicle may perform both tasks. Electric motors and generators are commonly referred to as electric machines.

Electric motors are found in applications as diverse as industrial fans, blowers and pumps, machine tools, household appliances, power tools, and disk drives. They may be powered by direct current, e.g., a battery powered portable device or motor vehicle, or by alternating current from a central electrical distribution grid or inverter. The smallest motors may be found in electric wristwatches. Medium-size motors of highly standardized dimensions and characteristics provide convenient mechanical power for industrial uses. The very largest electric motors are used for propulsion of ships, pipeline compressors, and water pumps with ratings in the millions of watts. Electric motors may be classified by the source of electric power, by their internal construction, by their application, or by the type of motion they give.

The physical principle behind production of mechanical force by the interactions of an electric current and a magnetic field, Faraday's law of induction, was discovered by Michael Faraday in 1831. Electric motors of increasing efficiency were constructed from 1821 through the end of the 19th century, but commercial exploitation of electric motors on a large scale required efficient electrical generators and electrical distribution networks. The first commercially successful motors were made around 1873.

Some devices convert electricity into motion but do not generate usable mechanical power as a primary objective, and so are not generally referred to as electric motors. For example, magnetic solenoids and loudspeakers are usually described as actuators and transducers, respectively, instead of motors. Some electric motors are used to produce torque or force.

Operating principle

At least 3 different operating principles are used to make electric motors: magnetic, electrostatic and piezoelectric. By far the most common is magnetic.

Magnetic

Nearly all electric motors are based around magnetism (exceptions include piezoelectric motors and ultrasonic motors). In these motors, magnetic fields are formed in both the rotor and the stator. The product between these two fields gives rise to a force, and thus a torque on the motor shaft. One, or both, of these fields must be made to change with the rotation of the motor. This is done by switching the poles on and off at the right time, or varying the strength of the pole.

Categorization

The main types are DC motors and AC motors, although the ongoing trend toward electronic control somewhat softens the distinction,[citation needed][dubious – discuss] as modern drivers have moved the commutator out of the motor shell for some types of DC motors.

Considering all rotating (or linear) electric motors require synchronism between a moving magnetic field and a moving current sheet for average torque production, there is a clear distinction between an asynchronous motor and synchronous types. An asynchronous motor requires slip - relative movement between the magnetic field (generated by the stator) and a winding set (the rotor) to induce current in the rotor by mutual inductance. The most ubiquitous example of asynchronous motors is the common AC induction motor which must slip to generate torque.

In the synchronous types, induction (or slip) is not a requisite for magnetic field or current production (e.g. permanent magnet motors, synchronous brush-less wound-rotor doubly fed electric machine).

Rated output power is also used to categorize motors. Those of less than 746 watts, for example, are often referred to as fractional horsepower motors (FHP) in reference to the old imperial measurement.
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