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ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
Практические занятия проводятся согласно учебной программе по дисциплине «Английский язык» в соответствии с ФГОС для специальностей среднего профессионального образования технического, естественнонаучного, социально-экономического профилей.
Целью практических работ по дисциплине «Иностранный язык» является проведение практических занятий и овладение фундаментальными зна​ниями, профессиональными умениями и навыками по профилю изучаемой дис​циплины, закрепление и систематизация знаний, формирование умений и навыков и овладение опытом творческой, исследовательской деятельности.

Практические занятия содержат тематические текстовые материалы, упражнения на расширение словарного запаса и образование потенциального профессионального словаря, грамматические таблицы, тренировочные задания для активизации знаний грамматических форм и синтаксических оборотов.

Задачи практических занятий:


· обобщить, систематизировать, углубить, закрепить полученные знания по изучаемым темам;

· формировать умения применять полученные знания на практике;

· выработать при решении поставленных задач таких профессионально значимых качеств, как самостоятельность, ответственность, точность, творческая инициатива.

Цель практических занятий:

- формировать у студентов навыки устной речи по профессиональной тематике; 

- развивать потребность и умение пользоваться справочной литературой;

- развивать умение высказываться целостно, как в смысловом, так и в структурном отношении;

- развивать навыки чтения с полным пониманием основного содержания текста; 

- активизировать знание грамматических форм и синтаксических оборотов, употребительных в специальной литературе.

В результате студент осваивает следующие общие компетенции:

ОК 1. Понимать сущность и социальную значимость своей будущей профессии, проявлять к ней устойчивый интерес;

ОК 2. Организовывать собственную деятельность, выбирать типовые методы и способы выполнения профессиональных задач, оценивать их эффективность и качество;

ОК 3. Принимать решения в стандартных и нестандартных ситуациях и нести за них ответственность;

ОК 4. Осуществлять поиск и использование информации, необходимой для эффективного выполнения профессиональных задач, профессионального и личностного развития;

ОК 5. Использовать информационно-коммуникационные технологии в профессиональной деятельности;

ОК 6. Работать в коллективе и в команде, эффективно общаться с коллегами;

ОК 7. Брать на себя ответственность за работу членов команды, за результат выполнения заданий;

ОК 8. Самостоятельно определять задачи профессионального и личностного развития, заниматься самообразованием, осознанно планировать повышение квалификации;

ОК 9. Ориентироваться в условиях частой смены технологий в профессиональной деятельности.

Содержание программы учебной дисциплины направлено на достижение следующих целей:

- формирование представлений об иностранном языке как о языке международного общения и средстве приобщения к ценностям мировой культуры и национальных культур;

- формирование коммуникативной компетенции, позволяющей свободно общаться на иностранном языке в различных формах и на различные темы, в том числе в сфере профессиональной деятельности, с учетом приобретенного словарного запаса, а также условий, мотивов и целей общения;

- формирование и развитие всех компонентов коммуникативной компетенции: лингвистической, социолингвистической, дискурсивной, социокультурной, социальной, стратегической и предметной;

- воспитание личности, способной и желающей участвовать в общении на межкультурном уровне;

- воспитание уважительного отношения к другим культурам и социальным субкультурам.

Освоение содержания учебной дисциплины обеспечивает достижение студентами следующих результатов:

личностных:

- сформированность ценностного отношения к языку как культурному феномену и средству отображения развития общества, его истории и духовной культуры;

- сформированность широкого представления о достижениях национальных культур, о роли иностранного языка и культуры в развитии мировой культуры;

- развитие интереса и способности к наблюдению за иным способом мировидения;

- осознание своего места в поликультурном мире; готовность и способность вести диалог на иностранном языке с представителями других культур, достигать взаимопонимания, находить общие цели и сотрудничать в различных областях для их достижения; умение проявлять толерантность к другому образу мыслей, к иной позиции партнера по общению;

- готовность и способность к непрерывному образованию, включая самообразование, как в профессиональной области с использованием иностранного языка, так и в сфере иностранного языка;

метапредметных:

- умение самостоятельно выбирать успешные коммуникативные стратегии в различных ситуациях общения;

- владение навыками проектной деятельности, моделирующей реальные ситуации межкультурной коммуникации;

- умение организовать коммуникативную деятельность, продуктивно общаться и взаимодействовать с ее участниками, учитывать их позиции, эффективно разрешать конфликты;

- умение ясно, логично и точно излагать свою точку зрения, используя адекватные языковые средства;

предметных:

- сформированность коммуникативной иноязычной компетенции, необходимой для успешной социализации и самореализации, как инструмента межкультурного общения в современном поликультурном мире;

- владение знаниями о социокультурной специфике стран, говорящих на иностранном языке, и умение строить свое речевое и неречевое поведение адекватно этой специфике; умение выделять общее и различное в культуре родной страны и стран иностранного языка;

- достижение порогового уровня владения иностранным языком, позволяющего выпускникам общаться в устной и письменной формах как с носителями иностранного языка, так и с представителями других стран, использующими данный язык как средство общения;

- сформированность умения использовать иностранный язык как средство для получения информации из иноязычных источников в образовательных и самообразовательных целях.

Освоение учебной дисциплины способствует формированию следующих компетенций:

- лингвистической – расширение знаний о системе русского и иностранного языков, совершенствование умения использовать грамматические структуры и языковые средства в соответствии с нормами данного языка, свободное использование приобретенного словарного запаса;

- социолингвистической – совершенствование умений в основных видах речевой деятельности (аудировании, говорении, чтении, письме), а также в выборе лингвистической формы и способа языкового выражения, адекватных ситуации общения, целям, намерениям и ролям партнеров по общению;

- дискурсивной – развитие способности использовать определенную стратегию и тактику общения для устного и письменного конструирования и интерпретации связных текстов на иностранном языке по изученной проблематике, в том числе демонстрирующие творческие способности обучающихся;

- социокультурной – овладение национально-культурной спецификой страны изучаемого языка и развитие умения строить речевое и неречевое поведение адекватно этой специфике; умение выделять общее и различное в культуре родной страны и стран, говорящих на иностранном языке;

- социальной – развитие умения вступать в коммуникацию и поддерживать ее;

- стратегической – совершенствование умения компенсировать недостаточность знания языка и опыта общения в иноязычной среде;

- предметной – развитие умения использовать знания и навыки, формируемые в рамках дисциплины «Иностранный язык», для решения различных проблем.
Контроль и оценка результатов освоения  учебной дисциплины
Контроль и оценка результатов освоения учебной дисциплины осуществляется преподавателем в процессе проведения тестирования и дифференцированного зачета, а также выполнения обучающимися индивидуальных заданий, проектов, самостоятельных  работ. Критериями оценки результатов работы студента являются: обоснованность и четкость изложения ответа на поставленные вопросы, оформление учебного материала в тетради для практических работ.

Нормы оценок речевой деятельности студентов

Форма оценивания – традиционная.
Оценка теоретических знаний:
Оценка 5 – «отлично» выставляется, если студент имеет глубокие знания учебного материала, показывает усвоение взаимосвязи основных понятий учебной дисциплины, смог ответить на все уточняющие и дополнительные вопросы.

Оценка 4 – «хорошо» выставляется, если студент показал знание учебного материала, усвоил основную литературу, смог ответить почти полно на все заданные дополнительные и уточняющие вопросы.

Оценка 3 – «удовлетворительно» выставляется, если студент в целом освоил материал учебной дисциплины, ответил не на все  уточняющие и дополнительные вопросы.

Оценка 2 – «неудовлетворительно» выставляется студенту, если он имеет существенные пробелы в знаниях основного учебного материала, полностью не раскрыл содержание вопросов, не смог ответить на уточняющие и дополнительные вопросы. 

Оценка практических навыков:
Оценка  «5» - ставится, если студент демонстрирует  знание  теоретического  и  практического  материала по теме практической работы, определяет взаимосвязи между показателями задачи, дает правильный алгоритм решения, определяет междисциплинарные связи по условию задания.

Оценка  «4»  - ставится,  если студент демонстрирует  знание  теоретического  и  практического  материала по теме практической работы,  допуская  незначительные  неточности  при  решении задач, имея неполное  понимание  междисциплинарных  связей  при правильном  выборе алгоритма решения задания.

Оценка  «3»  -   ставится,  если  студент  затрудняется  с правильной  оценкой  предложенной  задачи,  дает неполный  ответ,  выбор  алгоритма решения задачи возможен  при  наводящих  вопросах  преподавателя.

Оценка  «2»  -  ставится,  если  студент  дает  неверную  оценку  ситуации,  неправильно  выбирает  алгоритм  действий.

УРОК 1

I. Read and translate the following sentences in the Past and Future Simple Tense.

1. The students are at the College.

2. She is a laboratory assistant.

3. Mathematics is difficult for me.

4. I am 18 years old.

5. Physics is the most interesting subject for me.

6. He is the best student of our group.

7. Our laboratories are large.

8. He has many interesting books.

9. I have many friends.

10. There are 20 students in our group.

11. These students have four examinations.

12. We have four lessons every day.

13. This is a radio-set in her room.

14. There are 6 faculties at our College.

15. There is an English newspaper on his table.

16. There is a radio-club in our town.

II. Read and translate the sentences with a necessary subject in the brackets.

1. We study at the Polytechnical College (He…)

2. They know this famous scientist (She…)

3. These students go to the College in the morning (This student…)

4. He studies at the radio-engineering faculty (You…)

5. They do their homework in the evening (She…)

6. We get new books from the library every week (You…)

7. They solve important problems (He…)

8. They don’t work at this research College (He…)

9. We don’t take part in this discussion (She…)

10. He doesn’t work at this problem (They…)

11. She doesn’t make mistakes in chemistry (We…)

12. I don’t study at London University (They…)

13. We do not study in summer (He…)

III. Read the text, write down the vocabulary.

RADIO-TRANSMISSION
Radio is one of the greatest achievements of modern engineering. Radio employs electrical energy to transmit signals. The most developed application of radio is in communication and broadcasting. Radio communication is the transfer of high-frequency energy from the transmitter to the receiver. The necessary components of radio communication are a transmitter and a receiver. 

The main parts of a transmitter are a high-frequency oscillator, a ground and an antenna. When electric oscillations are produced in the antenna, it starts radiating radio waves. These waves travel in all directions. When radio waves reach the antenna of a receiver, they set up currents in it of a similar form to those in the transmitting antenna. These currents are directed from the antenna to a radio-receiver, where they are first amplified and then converted into audiofrequency signals.

Active Vocabulary

	достижение

усиливать

применение

радиовещание

передача, сообщение, связь

компонент, элемент

превращать, преобразовывать

(электрический ток)

развивать, разрабатывать

направление

употреблять, использовать

техника, инженерное искусство

частота

заземление

генератор

производить, вырабатывать

излучать

достигать, доезжать

приемник

восстанавливать

сходный подобный

перенос, передача

передавать

передатчик

волна


1. achievement – 

2. to amplify – 

3. application – 

4. broadcasting –

5. communication –

6. component –

7. to convert – 

8. current –

9. to develop –

10. direction –

11. to employ –

12. engineering –

13. frequency –

14. ground –

15. oscillator –

16. to produce – 

17. to radiate –

18. to reach –

19. receiver –

20. to set up –

21. similar –

22. transfer –

23. to transmit –

24. transmitter –

25. wave –

IV. Answer the questions to the text.

1. What is the most developed application of radio?

2. What is radio-communication?

3. What does radio employ to transmit signals?

4. What are the necessary components of radio-communication?

5. Under what condition does the transmitting antenna radiate radio waves?

6. In what direction do these waves travel?

7. What happens when radio waves reach the antenna of a receiver?

V. Form nouns from the verbs with the suffixes –er or –or.
to transmit, to receive, to radiate, to amplify, to convert, to oscillate, to produce, to travel, to direct.

	VI. Find equivalents to the following words and expressions.

звуковая частота
	application

	радиопередающие и радиоприëмные устройства
	audio-frequency

	радиотехника
	amplifier

	приëмник
	achievement

	применение 
	radio-engineering

	использовать электромагнитные волны
	radio transmitting and receiving devices

	высокочастотный генератор
	to employ electromagnetic waves

	передатчик
	receiver

	достижение
	transmitter

	усилитель
	high-frequency oscillator

	приëмная станция
	transmitting station

	передающая станция
	receiving station


VII. Find the words with an opposite meaning.
	1. low
	a) small

	2. to start
	b) old

	3. to transmit
	c) different 

	4. modern
	d) to receive 

	5. similar
	e) high 

	6. great  
	f) last

	7. first
	g) to stop


VIII. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. Radio occupies one of the leading places among the greatest achievements of modern … (currents/receiver/engineering).

2. The energy is radiated into space from the … by the antenna. (receiver/transmitter/amplifier).

3. To … means to make bigger or enlarge (amplify/transmit/radiate).

4. A transmitting antenna … radio waves (receives/reaches/radiates).

5. Our scientists have great … in the field of radio and television (achievements/currents/oscillations).

6. Radio finds a wide … in many spheres of our life (application/achievement/transmission).

7. Any radio receiver has five fundamental … (transmitters/components/oscillators).

8. Broadcast stations often use two or more … (currents/antennas/electrons).

IX. Write down the verbs in the right form. 

1. Future radio-engineers (to study) at the radio-engineering faculty.

2. Electronics (to be) a young science.

3. Electronic devices (to play) a great role in radio equipment.

4. A receiving station (to receive) radio waves.

5. Transmitting stations (to radiate) radio waves.

6. A transmitting station (to have) a radio transmitter and an antenna.

7. A radio transmitter (to be) a device for radiating electromagnetic waves.

8. The main parts of a transmitter (to be) a high-frequency oscillator, a ground and an antenna.

X. Form the general and special questions to the selected words.

1. He studies at the radio-engineering faculty.

2. He is a first-year student.

3. He goes to a radio-club once a week.

4. There is a radio-set in the room.

5. Radio employs electrical energy to transmit radio signals.

6. We use an amplifier when we want to make signals bigger.

7. A transmitter sends out radio signals at a high frequency.

8. The necessary components of radio communication are a transmitter and a receiver.

XI. Translate into English.

1. Радио является одним из величайших достижений современной техники.   
2. В мире существует много передающих и приемных радиостанций. 
3. Передающая станция имеет передатчик и антенну.
4. Радиопередатчик – это устройство для излучения электромагнитных волн. 
5. Высокочастотный генератор, заземление и антенна являются основными компонентами передатчика. 
6. Этот знаменитый ученый работает в области радиотехники. 
7. Существует много радиопередающих и радиоприемных устройств. 
8. Они находят широкое применение во многих сферах.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
I. Read, write down and learn the following words.

	Role
	роль

	to connect
	связывать

	velocity
	скорость

	to vibrate
	вибрировать

	number
	число

	property
	свойство

	Plane
	плоскость

	polarization
	поляризация


II. Read and translate the text.

RADIO WAVES AND RADIO COMMUNICATION
Radio communication plays a great role in our life. Russia has a radio communication which connects our country with the capitals of many countries in Europe, Asia, Africa and Latin Amirica. Radio communication connects different cities and towns of our country. What is radio communication? It is the transmission of information over great distances with the help of high-frequency electromagnetic waves. There are radio waves. Radio waves travel in all directions at a velocity of 300.000 kilometers per second (km/sec.) They can go from here to the Moon and back in 3 seconds.

There are many kinds of radio waves. Some of them vibrate 700.000 times per second, others vibrate a million times per second. The number of vibrations per second is the frequency of a radio wave. Other important properties of a radio wave are intensity, direction of travel and plane of polarization.

III. Answer the questions to the text.

1. What role does radio communication play in our life?

2. What is radio communication?

3. At what velocity do radio waves travel in all directions?

4. Are there many kinds of radio waves?

5. What are the important properties of a radio wave?

IV. Retell the text using the following words and expressions.

radio communication, to play a role, to connect, transmission of information, radio waves, to travel in all directions, at a velocity, the frequency of a radio wave, properties of a radio wave.

V. Repeat the Past Indefinite Tense и Numerals.

VI. Write down three forms of the verbs.
to develop, to invent, to discover, to convert, to make, to lead, to think, to come, to give, to know, to find, to have, to be, to go.

VII. Use the Past Indefinite Tense in the following sentences. Read and translate them into Russian.

1. Russian scientists develop and improve the theory of radio-transmitting.

2. Radio broadcasting is a part of our life.

3. A wide application of radio devices leads to the further development of science.

4. «Radio» comes from the well-known Latin word «radius».

5. They have many books on electricity and magnetism.

6. This scientist gives much time to experiments in physics.

7. He doesn’t take part in this research.

VIII. Read in English the following Numerals.
а) 11; 12; 13; 15; 20; 30; 50; 100; 134; 245; 827; 1,243; 3,854; 54,791.

b) 1/3; 1/2; 1/4; 1/6; 3/8; 2/6; 0,5; 0,35; 0,24; 2,35.

IX. Read in English the following dates.

01.08.1927;  02.09.1836;  03.10.1934; 
03.12.2005;  07.11.1971;  09.02.1976; 
11.06.1999;  13.07.1977;  04.01.2011; 
20.04.2004;  12.03.1940;  31.05.2019.

УРОК 2

I. Read the text, write down the vocabulary.

ON THE DEVELOPMENT OF RADIO

A. S. Popov, a Russian scientist, invented the first radio-receiving set. Some scientists worked in this field but Popov was the first to make this great discovery. Popov studied many works of those scientists who had explained many phenomena which led to the greatest discovery in the world-radio.

For example, Faraday made many experiments in the field of electricity. He discovered the electromagnetic induction in 1831. In 1844 Faraday published his theory of the lines of force.

Maxwell explained and proved Faraday’s theory. In 1873 he published his famous work on electricity and magnetism. The further development of this branch of science was due to the work of Hertz who proved by experiments the existence of electromagnetic waves. 

After Hertz published his experiments Popov thought of a possibility of using Hertz waves to transmit signals over a distance. Popov demonstrated his radio-receiving set on May 7, 1895. For several years radio existed only in the form of radio telegraphy. Then came radio telephony. Some improvements in the field of radio resulted in radio broadcasting.

	Active Vocabulary

ветвь, отрасль

открытие

благодаря

существовать

знаменитый

поле, область (деятельности, науки)

улучшение, усовершенствование

индукция

изобретать

вести

силовые линии

явления

возможность

доказывать 

приводить к 

ученый

приемник


1. branch – 

2. discovery – 

3. due to –

4. to exist – 

5. famous –

6. field –

7. improvement –

8. induction –

9. to invent –

10. to lead –

11. lines of force –

12. phenomena –

13. possibility –

14. to prove –

15. to result in –

16. scientist –

17. set –

	
	 
	 

	
	
	
	


II. Answer the questions to the text.

1. Who invented the first radio receiving set? 

2. What other scientists explained many phenomena which led to the discovery of radio? 

3. In what field of science was Faraday’s work of great importance? 

4. What discoveries did Faraday make? 

5. When did he publish the theory of the lines of force? 

6. Who explained and proved Faraday’s theory? 

7. What did Hertz prove by his experiments? 

8. Who was the first to use Hertz waves to transmit signals over a distance? 

9. When did Popov demonstrate his radio-receiving set? 

10. In what form did radio exist during the first years of its development?

III. Form nouns from the verbs with the suffixes –ation, –tion, -ion, ssion.
to invent, to transmit, to convert, to direct, to demonstrate, to radiate, to communicate, to oscillate, to induce.

IV. Find equivalents to the following words and expressions. 

	Применение
	lines of force

	Изобретать
	to result in

	приводить к
	improvement

	Благодаря
	existence

	Существование
	phenomena

	Возможность
	due to

	Доказывать
	possibility

	Явления
	to prove

	усовершенствование
	to invent

	силовые линии
	application


V. Match up the synonyms.
	1. due to
	a) power

	2. to employ
	b) field

	3. several
	c) to use

	4. energy
	d) to make

	5. branch
	e) thanks to

	6. many
	f) numerous


	7. to produce
	g) some


VI. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. Faraday . . . electromagnetic induction (made; discovered; improved). 

2. Popov . . . the first device that made radio communication a practical possibility (bought; saw; invented). 

3. Radio broadcasting became possible . . . the improvements in the field of radio (as to; due to; instead of). 

4. Hertz . . . experimentally the existence of electromagnetic waves (proved; invented; produced). 

5. Maxwell discovered and explained many phenomena in the . . . of electricity and magnetism (direction; field; achievement). 

6. Almost every application of electricity in modern life depends upon the . . . of Michael Faraday (discovery; improvement; possibility). 

7. Though radio telegraphy was organized in Russia, there was no home production of . . . (lines of forсe; radio devices; electromagnetic waves). 

8. The discovery of the electron . . . a revolution in physical science (employed; resulted in; stopped).

VII. Put questions to the underlined words.
1. Popov’s invention was of great importance for the development of radio communication and broadcasting. 

2. Maxwell got his education at the University of Cambridge. 
3. Popov demonstrated his first radio-set in 1895. 

4. He worked at this problem for a long period of time. 

5. Rutherford discovered «proton» in 1914. 

6. Radio broadcasting became possible due to some improvements in the field of radio telegraphy and telephony. 

7. He was 20 years old when he made his first discovery. 

8. In 1844 Faraday published his theory of the lines of force.

VIII. Translate into English.
1. Александр Степанович Попов изобрел радио. 

2. Энергия существует во многих формах. 

3. Этот знаменитый ученый сделал много открытий в области радиотехники. 

4. Максвелл изучил и объяснил многие явления в области электричества и магнетизма. 

5. Герц доказал экспериментально существование электромагнитных волн. 

6. Фарадей открыл электромагнитную индукцию.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ

I. Write down and learn the following words.

	above all
	больше всего

	age
	век, эпоха

	equations
	уравнения


II. Study the text carefully.  

FARADAY AND MAXWELL

Faraday, an English scientist, made many discoveries. But the problem of electricity and magnetism interested him above all. In 1831 he made his greatest discovery in the field of electricity – the electromagnetic induction. Faraday was one of those great men who made possible the age of electricity.

Maxwell, a Scottish scientist, was born in 1831, the same year Michael Faraday made his famous discovery of electromagnetic induction. After six years of schooling Maxwell entered the University of Edinburgh. In 1850 he went on to the University of Cambridge. When Maxwell lived in London he met Faraday. He published his paper «On Faraday’s Lines of Force». Maxwell was able to work out a few simple equations that expressed the phenomena of electricity and magnetism. Maxwell’s theory showed that electricity and magnetism could not exist in isolation.

III. Answer the questions to the text.
1. Was Faraday an English or Scottish scientist? 

2. What problem interested him above all? 

3. What was his greatest discovery? 

4. When was Maxwell born? 

5. Where did he get his education? 

6. In what paper did Maxwell explain Faraday’s theory? 

7. What did Maxwell’s theory show?

IV. Retell the text using the following words and expressions.

to make a discovery, 

in the field of, 

electromagnetic induction, 

to be born,

to enter the university, 

to publish a paper, 

to work out an equation, 

phenomena of electricity and magnetism.

V. Repeat the Future Simple Tense.

VI. Read and translate the sentences with a necessary subject in the brackets.

1. I shall explain to you this theory tomorrow (He…)

2. We shall consider some magnetic effects (They…) 

3. Professor N. will lecture on the properties of a magnet at our Institute next week (You…)

4. In this book the reader will learn about the history of the discovery of the electron (I…) 

5. He will make a report at the conference next week (You…) 

6. This scientist will help our group to carry out this research next year (I…)

VII. Use the following sentences in the interrogative and negative form.
1. This discovery will be of great interest for all of us. 

2. These experiments will lead to a very great discovery in the field of physics. 

3. We shall have many books on electricity and magnetism. 

4. This laboratory assistant will give much time to experiments in physics. 

5. I shall study at the radio-engineering faculty.

УРОК 3
I. Read the text, write down the vocabulary.

ELECTRICITY AND MAGNETISM

This text deals with electricity and magnetism. First of all we shall speak about a magnetic field. The properties of a magnet are well known nowadays. A magnet is a body that exhibits magnetism. Its poles are called North and South. Like poles repel and unlike poles attract. A magnetic field is the region in which magnetic forces act. Magnetic fields are represented by lines of force or flux running from North to South pole outside the magnet. Magnetism is closely connected with electricity. You can create the magnetic effect by means of electricity. The гeveгsе process, namely, to create electricity by means of magnetism is also possible.

An electric current is the flow of free electrons in a definite direction through a conductor. An electric current will flow provided there is a continuous path of conductors, i.e. an electric circuit. Let us consider two types of an electric current: direct and alternating. Current which flows in the same direction all the time is called direct current (d. c.). An alternating current (a. c.) flows first in one direction and then in the opposite direction, reversing many times every second.

Notes to the text. 

first of all – прежде всего
namely – а именно

provided – при условии

Active Vocabulary

	действовать

притягивать

переменный ток

тело

схема, цепь

близко, тесно

проводник

связывать, соединять

считать, полагать

творить, создавать

иметь дело с чем-либо

постоянный ток

показывать, проявлять

поток

одноименные полюса

в наше время, теперь

противоположный

путь

свойство

отталкивать

представлять

менять на противоположный


1. to act – 

2. to attract – 

3. alternating current – 

4. body –

5. circuit –

6. closely  –

7. conductor – 

8. to connect –

9. to consider –

10. to create –

11. to deal with –

12. direct current –

13. to exhibit –

14. flow –

15. like poles – 

16. nowadays –

17. opposite –

18. path –

19. property –

20. to repel –

21. to represent –

22. to reverse –

II. Answer the questions.
1. What body is called a magnet? 

2. Which poles repel each other? 

3. What is a magnetic field? 

4. How are magnetic fields represented? 

5. What is called an electric current? 

6. When does an electric current flow? 

7. What type of current is called a direct current? 

8. What do you call an alternating current?

III. Underline the suffixes of the following nouns.
improvement, employment, amplifier, receiver, transmission, discussion, invention, direction, radiation, achievement, development, difference.
	IV. Find equivalents to the following words and expressions.
радиовещание
	Phenomena

	звуковая частота
	Wave

	составная часть
	High-frequency

	а именно, то есть
	Audio frequency

	прежде всего
	Amplify

	явления
	Component

	обратный
	Broadcasting

	высокая частота, радиочастота
	First of all

	усиливать, увеличивать
	Provided

	при условии
	Namely

	волна
	Reverse

	в наше время, теперь
	Flux

	поток
	Nowadays


V. Complete the gaps with suitable words in the brackets. Translate the sentences.
1.  . . . is a current that changes its direction of flow through a circuit (a direct current; an alternating current; а reverse current). 

2. In long, thin magnets . . . are near the ends (properties; conductors; poles). 

3.  . . . flows through a circuit in one direction only (an alternating current; a direct current; a reverse current). 

4. Almost all metals are good  . . . of electricity (discoveries; achievements; conductors). 

5. An engineer must know physical and mechanical … of materials (devices; properties; conductors). 

6. The magnetic poles will … if both are north poles or both are south poles

(attract; repel; amplify). 

7. A body that . . . magnetism is called a magnet (flows; reverses; exhibits).

VI. Write down the verbs in the right form. 

1. There (to bе) two types of current: direct and alternating. 

2. Like fields (to repel), unlike fields (to attract). 

3. Professor W. (to lecture) on electricity at our laboratory next week. 

4. Faraday (to publish) his theory of the lines of force in 1844. 

5. Hertz (to prove) the existence of electromagnetic waves. 

6. Radio (to employ) electrical energy to transmit sounds, telegraph signals and special signals. 

7. An alternating current (to flow) first in one direction and then in the opposite direction, reversing many times every second.

8. Maxwell (to bе) 14 years old when he won a mathematical medal.

VII. Make question to the underlined words.
l. An electric current will flow provided there is an electric circuit.

2. Hertz discovered electromagnetic waves. 

3. Among the common applications of the electromagnet are the telephone, the telegraph, motors, generators and others. 

4. Electricity and magnetism have many similar features. 

5. Like many other Russian inventors of the past, Jablochkov and Logydin worked under the most difficult conditions. 

6. We shall make an experiment tomorrow. 

7. This text will discuss the main properties of electric circuits. 

8. The article we shall read next time deals with the development of radio engineering in our country.

VIII. Translate the following words.
a) to exhibit magnetism, to deal with, like poles, unlike poles, flux, to represent, the opposite direction, to flow, to create, nowadays, a transmission line, a high-frequency line, path;

б) тело, цепь, свойство, прежде всего, близко, проводник, соединять, а именно, при условии, переменный ток.

IX. Translate into English.
1. В этом тексте говорится об электричестве и магнетизме. 

2. Магнит имеет два полюса – северный и южный. 

3. Одноименные полюса отталкиваются, а разноименные притягиваются. 

4. На следующем уроке мы будем говорить о магнитах и их свойствах.

5. Все металлы являются хорошими проводниками электричества.

6. Давайте рассмотрим два вида электрического тока: постоянный и переменный.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
I. Write down and learn the following words.

	certain
	определенный

	source
	источник

	cycle
	период, цикл


II. Study the text carefully.  

MAGNETS AND ELECTRICAL CURRENT
A magnet is a body that can attract certain materials to itself. There is a magnetic field around the magnet. A magnetic field is a space in which the magnetic lines of force exist. The ends of the magnet are its poles. One end is the North pole and the other is the South pole. All magnets have these poles. Unlike poles of a magnet attract, like poles repel each other. The magnet property is concentrated at the poles. Magnetism and electricity are closely connected. Current is a flow of electricity through a circuit. There are two types of current: direct current and alternating current. A direct current flows through a conducting circuit in one direction only. The direct current flows provided a direct voltage source is applied to the circuit.

An alternating current is a current that changes its direction of flow through a circuit. It flows provided an alternating voltage source is applied to the circuit. Alternating current flows in cycles. The number of cycles per second is called the frequency of current. An electric current produces a magnetic field around it. The magnetic effects of an electric current find practical application in electric motors and electromagnets. Without this invention there will be no radio, no television, no telephone, no telegraph.

III. Answer the questions to the text.

1. What body is a magnet? 

2. What is a magnetic field? 

3. What are the two poles all magnets have? 

4. What poles attract and what poles rерel? 

5. Are magnetism and electricity closely connected? 

6. What is called the frequency of current? 

7. Does an electric current produce a magnetic field around it? 

8. Where do electromagnets find practical application?

IV. Finish the sentences. 

1. A body that can attract certain materials is …

a) a magnet; b) a conductor.

2. A space in which magnetic lines of force exist is …

a) an electric current; b) a magnetic field. 

3. Current is a flow of electricity through …

а) a wave; b) a circuit.

4. Current which flows through a conducting circuit in one

direction only is called …

a) an alternating current; b) a direct current. 

5. Alternating current flows in …

a) cycles; b) lines. 

6. An electric current produces a magnetic field …

a) around it; b) across it.

V. Retell the text using the following words’ combinations.
a magnet, tо attract certain materials, a magnetic field, the poles of a magnet, like poles, unlike poles, to bе closely connected, electric current, direct current, alternating current, the frequency of current, magnetic effects, to find practical application.

VI. Form Participle II from the verbs.
to speak, to call, to connect, to write, to divide, to measure, to use, to know, to come, to make, to lead, to amplify, to take, to convert, to think, to employ.
VII. Translate the sentences, note Participles II.
1. Signals transmitted into space are in the form of electromagnetic waves. 

2. Maxwell explained and proved the theory of the lines of force published by Faraday in 1844. 

3. When offered work abroad, Popov refused to leave his country. 

4. Radio invented by Popov is one of the greatest achievements of modern engineering. 

5. The experiments made in this laboratory are of great interest for us. 

6. As described in the text Popov demonstrated his first radio-receiving set in 1895. 

7. The research led to the discovery of electromagnetic induction was done by Faraday. 

8. There are many laboratories provided with modern equipment in our Institute.

VIII. Translate into English.

открытие, сделанное русским ученым; 
усиленные сигналы; 
эксперимент, проведенный вчера; 
полученная информация; 
работа, оконченная на прошлой неделе; 
устройства, используемые в этой лаборатории; 
переданные сигналы; 
теория, разработанная учеными.
УРОК 4
I. Read the text, write down the vocabulary.

MAIN COMPONENTS OF A CIRCUIT (RESISTORS)
Now any circuit consists essentially of a combination of resistance, inductance and capacitance with one or more sources of electromotive force. Let us consider these main components of a circuit. At first let us speak about resistance and resistors.

The property of «opposing» or weakening the current is called electrical resistance. Georg Ohm in the early part of the 19th century performed a series of experiments which established the law connecting voltage and current. Symbolically, Ohm’s law is often written: R = U/I
Resistance equals voltage divided by current. The unit of resistance is the Ohm. An ohmmeter is used to measure the value of resistance in a circuit. Different materials have different resistances. All substances may be divided into three groups according to their resistivities: conductors, semiconductors and dielectrics or insulators. A good conductor is a material of low resistivity. An insulator is a material of very high resistivity.

The resistance of a conductor depends on:

the length, 

the cross sectional area, 

the material of the conductor and its temperature.

A resistor is a device employed to limit the value of current. Resistors may be fixed or variable. Fixed resistors have a constant value. The value of variable or adjustable resistors may be varied. A rheostat is another type of a variable resistor.
	резистор переменного сопротивления
ёмкость
состоять
площадь в поперечном разрезе
зависеть от
делить, разделять
электродвижущая сила
равняться
по существу
устанавливать, учреждать
резистор постоянного сопротивления
изолятор
индуктивность
закон
длина
измерять
сопротивляться, противодействовать
проводить опыт
удельное сопротивление
полупроводник
серия, ряд
источник

вещество

единица

значение, величина

изменяться

напряжение

ослаблять
регулируемое сопротивление, переменный резистор




Active Vocabulary
1. adjustable resistor – 

2. capacitance – 

3. to consist of – 

4. cross-sectional area –

5. to depend on –

6. to divide  –

7. electromotive force – 

8. to equal –

9. essentially –

10. to establish –

11. fixed resistor –

12. insulator –

13. inductance –

14. law –

15. length –
16. to measure –

17. to opposite –

18. to perform an experiment - 

19. resistivity –

20. semiconductor –

21. series –

22. source –

23. substance – 

24. unit – 

25. value – 

26. to vary – 

27. voltage – 

28. to weaken –

29. variable resistor – 

II. Answer the questions.
1. What main components does a circuit consist of? 

2. What’s electrical resistance? 

3. What is the unit of resistance? 

4. Is an ohmmeter used to measure the value of resistance? 

5. Into what groups may all substances be divided according to their resistivities? 

6. What substance is called a good conductor? 

7. What does the resistance of a conductor depend on? 

8. Have insulators a very low or high resistance? 

9. What two types of resistors do you know?

III. Translate the nouns, mind their suffixes.
to resist - resistance - resistor; 

to insulate - insulator; 

to conduct - conductor - conduction; 

to depend - dependence; 

to discover - discovery; 

to produce - production; 

to equal - equality; 

to consider - consideration; 

to measure - measurement; 

to improve - improvement; 

to invent - inventor - invention.

IV. Match up the synonyms.

	1.
	 substance
	a)
	chief

	2.
	 main
	b)
	to change

	3.
	 touse
	c)
	to regulate

	4.
	 fixed
	d)
	to produce

	5.
	 to make
	e)
	stable

	6.
	 to adjust
	f)
	material

	7.
	 to vary
	g)
	to employ


V. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. Current passes through . . . with great difficulty (conductors; insulators; metals). 

2. Fixed resistors have a . . . value (varied; constant; changeable). 

3. The value of a . . . is varied (variable resistor; fixed resistor; very stable resistor (высокостабильное сопротивление).

4. Current equals . . . divided bу resistance (resistivity; inductance; voltage). 

5. A . . . which is a good insulator at low temperature may be a good conductor at high temperatures (property; substance; source). 

6. An ohmmeter is used to . . . the value of resistance in a circuit (divide; measure; transmit). 

7. An engineer must know physical and mechanical . . . of materials (components; achievements; properties). 

8. Mendeleyev discovered the periodic . . . (application; unit; law).

VI. Write down the verbs in the right form. 

1. A rheostat (to be) a resistor whose resistance value may be varied.

2. Last week they (to make) many experiments. 

3. Any circuit (to consist of) a combination of resistance, inductance and capacitance. 

4. Next week he (to demonstrate) this new device. 

5. Popov (to invent) the first radio-set.

6. A resistor (to be) a device to limit the value of current. 

7. An ohmmeter (to measure) the value of resistance in a circuit. 

8. Resistance (to equal) voltage divided by current.

VII. Form Participles II from the verbs.
1. The work (to do) by these scientists resulted in many new discoveries. 

2. A new transmitting station (to build) in our region is very powerful. 

3. The phenomenon (to study) by this engineer is of great importance for our work. 

4. Radio waves (to radiate) by the antenna travel in all directions. 

5. The experiments (to make) by him were very useful for our work. 

6. New measuring instruments (to develop) in this laboratory will be used in this experiment. 

7. A device (to employ) to limit the value of current is a resistor. 

8. The antenna receives only a small part of energy (to radiate) by the transmitter.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
I. Read, write down and learn the following words.

	1. easily
	 легко

	 2. low
	 низкий

	 3. carbon
	 углерод

	 4. silver
	 серебро

	 5. copper
	 медь

	 6. cheap
	 дешевый

	 7. advantage
	 преимущество

	 8. wire
	 проволока

	 9. to decrease
	 уменьшать

	 10. to increase
	 увеличивать

	 11. load
	 нагрузка

	 12. while
	в то время как

	 13. to prevent
	предотвращать

	 
	


II. Read and translate the text.

CONDUCTORS AND INSULATORS

Certain materials, mainly metals, are conductors because an electric current flows through them easily. The lower the resistance of the material, the more current can pass through it. Conductors have a low resistance. The best conductors are metals and carbon, silver and copper are the best of metallic conductors. The advantage of copper is that it is cheaper than silver. Thus, copper is widely used to produce conductors. The main function of a wire conductor is to connect voltage source to a load resistance.

Metals increase their resistance when the temperature increases. Carbon decreases its resistance when the temperature increases. Thus, metals have a positive temperature coefficient while carbon has a negative temperature coefficient.

Materials which have a very high resistance are called insulators. Current passes through insulators with great difficulty.

Most common insulators are air, paper, rubber, plastics. Insulators are non-metallic. Insulators are used to prevent the flow of electricity.

II. Answer the questions to the text.
1. Why are mainly metals conductors of electricity? 

2. Have conductors a high resistance? 

3. What are the best metallic conductors?

4. What is the advantage of copper over other metallic conductors? 

5. What is the main function of a wire conductor? 

6. Has carbon a positive temperature coefficient? 

7. What temperature coefficient have metals? 

8. What materials are called insulators? 

9. What are the most common insulators? 

10. What are insulators used for?

V. Retell the text using the following words’ combinations.
Conductors, to flow easily, a low resistance, the best conductors, the main function of a wire conductor, insulators, to pass with great difficulty, the common insulators, to prevent the flow of electricity.

VI. Revise the Grammar, Indefinite Tenses in the Passive Voice.
VII. Translate the following sentences, mind the Passive Voice. 
1. All substances are divided into conductors, semiconductors and insulators. 

2. Many discoveries were made by Russian scientists. 

3. Some of our scientists and inventors will be sent abroad. 

4. Electric and radio circuits are used in practically all fields of science and industry. 

5. The unit of capacitance is called the Farad. 

6. A television set was produced in 1937. 

7. Energy is radiated into space in the form of electromagnetic waves. 

8. When we speak of a capacitor we mean a system of two conductors which are insulated from one another.

VIII. Read and translate the text with the dictionary.

CAPACITANCE AND CAPACITORS

Resistance and resistors were discussed before. In this text capacitance and capacitors will be considered. If two conductors are separated by an insulating space and a charge is given to the plates, the opposite sort on each side, then a potential difference exists between the plates. The two plates, together with the insulating space, have capacitance.

Devices which have the ability to condense the charge are called condensers or capacitors. The simplest condenser consists of two plates separated by an insulator. Its capacitance depends on its shape, size and material. Every condenser does not consist merely of two plates, there may be very many, but they are connected together in such a way that one group is separated from the other by the dielectric. In practice the most common types of dielectrics are: air, mica, paper, plastics, etc. Two common types of condensers are in use nowadays: a fixed condenser and a variable one. 
There are three quantities which can be varied: the plate area, the distance between the plates and the dielectric. The basic unit of capacitance is the farad. The farad (F) is too large a unit for practical purposes and the practical units in use are the microfarad (mF) and the micromicrofarad (mmF), sometimes called the picofarad (pF).
Active Vocabulary

	способность
заряд
общеизвестный, обычный
изолировать
только, просто
слюда
пластина, обкладка (конденсатора)
разность потенциалов
намерение, цель
количество, величина
отделять, разделять
сторона
размер
форма
пространство


1. ability – 

2. charge – 

3. common – 

4. to insulate –

5. merely –

6. mica  –

7. plate – 

8. potential difference –

9. purpose –

10. quantity –

11. to separate  –

12. side –

13. size –

14. shape –

15. space –
IX. Answer the questions.
1. What devices are called condensers? 

2. What does the simplest condenser consist of? 

3. What does the capacitance of a condenser depend on? 

4. In what way are the plates of a condenser connected together if a capacitor consists more than of two plates? 

5. What are the most common types of dielectrics? 

6. What types of condensers are in use nowadays? 

7. What quantities can be varied in a condenser? 

8. What is the basic unit of capacitance?

X. Translate the verbs, mind the prefixes.
reproduce, repay, recreate, remark, reform, retell, rebuild, reconstruct, readjust.

	XI. Find equivalents to the following words and expressions.
ослаблять
	device

	Слюда
	size

	Поток
	charge

	Заряд
	potential difference

	электродвижущая сила (ЭДС)
	exist

	существовать
	mica

	устройство, прибор
	electromotive force

	разность потенциалов
	flux

	величина, размер
	weaken


XII. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. The unit of measurement of . . . is the Ohm (capacitance; resistance; conductor). 

2. The . . . of capacitance is called the farad (device; pole; unit). 

3. The main parts of a . . . are metal plates and insulators (resistor; amplifier; capacitor). 

4. The . . . of a variable capacitor move (insulators; plates; units). 

5. Both electromotive force and . . . are measured in volts (resistance; potential difference; capacitance). 

6. The plates of a . . . cannot be moved (variable capacitor; fixed capacitor; insulator). 

7. Capacitance is the . . . of a circuit that opposes any change of voltage in a circuit (property; application; source). 

8. A fixed capacitor has . . . produced of paper, mica and other materials (insulators; plates; oscillators).

XIII. Form Past or Future Indefinite Passive.
1. Fixed capacitors are used in telephone and radio devices. 

2. Automatic devices are made in our laboratory. 

3. The plates of a condenser are separated by an insulator. 

4. Scientific reports are published in our magazine. 

5. The two parts of a magnet that show the strongest magnetism are called the north pole and the south pole.

XIV. Form Present, Past and Future Indefinite Passive from the verbs in brackets.
1. This phenomenon (to study) by a group of scientists two months ago. 

2. A device which has the ability to condense a charge of electricity (to call) a capacitor. 

3. A new transmitting station (to build) in this region next year. 

4. Copper (to use) to produce wire conductors. 

5. Yesterday a very interesting experiment (to make) in our laboratory. 

6. The properties of silver (to discuss) next week.

XV. Form Present, Past, Future Indefinite Active or Passive Voice from the verbs in brackets.
1. Every student knows that an insulator (to call) a dielectric. 

2. The engineer (to find) practical application of these circuits, the results were good. 

3. The simplest condenser (to consist) of two plates separated by an insulator. 
4. These three quantities (to measure) in our experiment next week. 

5. Radio (to invent) in Russia. 

6. When the current is small, a galvanometer (to use). 

7. They (to measure) these quantities tomorrow. 

8. This young engineer (to make) a new device and we used it in our experiment.

XVI. Put questions to the underlined words.
1. Devices which have the ability to condense the charge are called condensers. 

2. An ohmmeter is used to measure the value of resistance in a circuit. 

3. The proton was discovered by Rutherford. 

4. Many technical problems will be solved by Russian scientists in the near future.
5. Electromagnetic waves are used in radio and television transmission.
6. A rheostat is used to change resistance of circuits, and in this way to vary the value of current. 

7. The theory of radio-transmitting and radio receiving devices was improved by Russian scientists. 
8. Amplifiers are used when we want to make signals bigger.
УРОК 5
I. Read and translate the text.

CAPACITANCE AND CAPACITORS

Capacitance is the property of a circuit which makes it possible to store a charge of electricity. Capacitance is a very important property of electrical and electronic circuits. Without capacitance radio and television could not exist.

A capacitor is a device which has the ability to store a charge of electricity. When we speak of a capacitor we mean a system of two conductors which are insulated from one another. The main parts of a capacitor are metal plates and insulators. The simplest capacitor or condenser consists of  2 plates separated by an insulator. There are two common types of capacitors: a fixed capacitor and a variable one. The capacitance of a condenser is measured in farads.

Notes to the text.
to store - накапливать, запасать
II. Answer the questions.

1. What property of a circuit is called capacitance? 

2. Why is capacitance a very important property of electrical and electronic circuits? 

3. What device is called a capacitor? 

4. What are the main parts of a capacitor? 

5. What does the simplest capacitor consist of? 

6. What are the common types of capacitors?

III. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. Capacitance is the property of a circuit which makes it possible (to store a charge of electricity; to reduce the current in the circuit; to increase the voltage output). 

2. The main parts of a capacitor are (insulators only; metal plates and insulators; metal plates only). 

3. Capacitance is a very important (function of the electric and electronic circuits; part of any circuit; property of electrical and electronic circuits). 

4. When we speak about a capacitor we mean (combination of 2 resistors; a system of 2 electric cells, a system of 2 conductors insulated from one another).

IV. Retell the text using the following words and expressions.

Capacitance, a property of a circuit, to store a charge of electricity, property of electrical and electronic circuits, a system of 2 conductors insulated from one another, the main parts of a capacitor, two types of capacitors, a fixed capacitor, a variable capacitor, to measure in farads.

Modal Verbs and their equivalents

V. Translate the sentences, mind modal verbs.

1. All substances may be divided into conductors, semiconductors and insulators. 

2. Atoms must be used for peace. 

3. Fоr a long time scientists could not discover the secret of the atom. 

4. They were allowed to take part in this discussion. 

5. I think that I shall be able to explain this phenomenon. 

6. You mustn’t take these materials. 

7. They will have to listen to this lecture. 

8. There is hardly any sphere of life where the atom may not find useful application. 

9. Every radio engineer ought to know the fundamentals of radio engineering. 
10. This important information should bе transmitted as soon as possible. 

11. The inventor is to come at 10 o’clock in the morning,

VI. Read and translate the text in writing.

INDUCTANCE AND INDUCTORS

If a piece of wire is wound into a coil it is found that when a steady voltage is applied across it, the current does not immediately reach its final value but slowly builds up the final value. The property of the coil which gives rise to this phenomenon is called its inductance, for which the symbol L is used. Elements of a circuit with a definite value of inductance are coils of wire called inductors. The practical unit of inductance is the Henry. Most inductors are rated in millihenries and in microhenries. The inductors may be variable or adjustable and fixed. In modern electronic equipment the variable inductors have a powdered-iron-core that can be moved in and out of the coil. As this powdered-iron-core is moved further into the windings the lines of magnetic force become more concentrated and increase the inductance. Powdered-iron-core inductors are used as antenna coils (often also serve as the antenna), primary and secondary windings of i.f. transformers, etc.

Fixed inductors may have either air or iron for cores. Iron-core inductors are very heavy Air-core inductors are generally used as antenna coils, primaries and secondaries of some i.f. transformers.

Notes to the text.
powdered iron-core - сердечник из прессованного порошкового железа.
Active Vocabulary

	подавать постоянное напряжение
катушка
сердечник
или … или
оборудование
трансформатор промежуточной частоты

немедленно, тотчас
увеличивать, усиливать
двигать(ся)
кусок
первичная обмотка

вторичная обмотка
служить

наматывать


1. to apply a steady voltage – 

2. coil – 

3. core – 

4. either … or –

5. equipment –

6. i.f. transformer  –

7. immediately – 

8. to increase –

9. to move –

10. piece –

11. primary winding –

12. secondary winding –

13. to serve –

14. to wind –

VII. Answer the questions.
1. What is called an inductor? 

2. What is the unit of practical inductance? 

3. What types of inductors do you know? 

4. What types of cores are used for inductors? 

5. In what way can you increase the inductance of a variable inductor? 

6. Are inductors used as antenna coils, primaries and secondaries of i.f. transformers?

VIII. Form adverbs from the following adjectives. 
slow, wide, general, simple, great, deep, complete, negative.
IX. Find equivalents to the following words and expressions.
	оборудование
	Give rise to smth.

	явление
	Wire

	наматывать
	Steady

	постоянный, неизменный
	Powder

	достигать, доходить
	Wind (wound, wound)

	трансформатор промежуточной частоты
	Powdered iron-core



	проволока
	Equipment

	вызывать что-либо
	Phenomenon

	порошок
	i.f. transformer

	сердечник из прессованного порошкового железа
	Reach


X. Find the synonyms to the underlined words.

1. The primary question. 
a) principal, b) different, c) secondary. 

2. A constant value. 
a) variable, b) high, c) low. 

3. Similar problems. 
a) well known, b) different, c) important. 

4. The same conductors. 
a) different, b) similar, c) good. 

5. Modern electronic equipment. 
a) new, b) old, c) good.

XI. Translate the sentences, mind the modal verbs.
1. The core (можно) be moved in and out in variable inductors. 

2. Last summer we (предстояло, должны) to take part in the construction of a new building of our Institute. 

3. Radioactive elements (можно) be widely used in medicine, agriculture and other fields of scientific research. 

4. Theory (не может) exist alone without practice. 

5. You (должны) know the properties of this metal well. 

6. He (вынужден, пришлось) to stay at the Institute yesterday.

XII. Translate into English.

1. Мы должны закончить этот эксперимент через два месяца. 

2. Сопротивления могут быть постоянными и переменными. 

3. Герц смог доказать существование электромагнитных волн. 

4. Вам придется использовать этот прибор. 

5. Мы знаем, что теория не может существовать без практики.

ЗАДАНИЯ ДЛЯ САМОСТОЯТЕЛЬНОЙ РАБОТЫ
I. Read, write down and learn the following words.

	1. besides
	 кроме того

	2. mutual induction
	 взаимоиндукция

	3. turn
	 виток

	4. to step up
	 повышать

	5. to step down
	 понижать

	
	


II. Read and translate the text.

TRANSFORMERS
A transformer is a device which is used to transfer electrical energy from one circuit to another. Besides a transformer is used to change the voltage and current in a circuit. A transformer is based on the fundamental principle of mutual induction. A simple transformer consists of two coils and a core. The coils are called the primary and the secondary. These coils are wound over a common core. Transformers can have either air or magnetic cores. It depends on the frequency at which they are to be operated. The primary winding is connected to the voltage source. It receives energy. The secondary winding is connected to the load resistance and supplies energy to the load. There are two types of transformers: a step-up transformer and a step-down transformer. In a step-down transformer the number of turns in the primary is greater than the number of turns in the secondary. This transformer steps down the voltage. In a step-up transformer the number of turns in the secondary is greater than in the primary.

The important thing in transformer design is the insulation of windings.

There are 3 main classifications of transformers: for power-frequency circuits, for audio-frequency and for radio frequency.

III. Finish the sentences.
1. A transformer is a device which is used to . . .

2. A transformer is based on . . .

3. The coils of the transformer are called . . .

4. The primary winding of the transformer is connected . . .

5. The important thing in transformer design is . . .

IV. Answer the questions.
1. What is a transformer used for? 

2. What principle is a transformer based on? 

3. What cores can transformers have? 

4. What is the function of a primary winding? 

5. What two types of transformers does the text discuss? 

6. What is the important thing in transformer design? 

7. What three main classifications of transformers do you know?

V. Retell the text using the following words’ combinations.
A transformer, a device, to transfer electrical energy, to change voltage and current in a circuit, mutual Induction, two coils, a core, the primary winding, the secondary winding, to receive energy, to supply energy, a step-up transformer, a step-down transformer, the number of turns, the insulation of windings.

Degrees of comparison of adjectives and adverbs

VI. Translate the sentences, mind degrees of comparison of adjectives and adverbs
1. The simplest condenser consists of two plates separated by an insulator. 
2. In practice the most common types of dielectrics are: air, mica, paper. 
3. We think that he is the best inventor of our plant. 
4. I work worse than he does. 
5. This new device works better that the old one. 
6. Scientists try to get better knowledge of the mineral resources of this region. 
7. The proton was found to be 1,840 times heavier than the electron. 
8. Radio is one of the greatest achievements of modern engineering.

VII. Form comparative and superlative degrees of comparison from the following adjectives and adverbs.
easy, difficult, high, low, many, much, large, good, bad, little, far, important, heavy, badly, slowly, well, different.
VIII. Read and translate the text with the dictionary.

FILTERS

In this text we shall consider a combination of capacitance and inductance, as in Fig. 1

INPUT          Fig. 1                                                                      OUTPUT

[image: image1.jpg]



If the input consists of more than one frequency, then L provides a more difficult path for higher frequencies, and С provides an easier path for them. So the output consists of the same frequencies with the higher ones decreased or attenuated. A succession of such circuits will attenuate the higher frequencies so much that their amplitude is negligible. We can say that these higher frequencies have been filtered off. Such a circuit is a low-pass filter. A high-pass filter consists of an LC circuit with the positions reversed, as shown in Fig. 2

The path of output is easier for high frequencies than for low. If it is necessary to reduce or eliminate the alternating current, a circuit similar to that in Fig. 3 is often used.

INPUT                                                                                OUTPUT

	Fig.2[image: image2.jpg]



	


Fig.3

Inductor L represents a large opposition to the passage of alternating current while the capacitor С passes alternating current readily. Thus, if both direct and alternating current are present at point A the direct current would pass readily through inductor L and into the load RL while capacitor С shunts a.c. component to ground so it does not reach RL. This reduction or elimination of alternating current is referred to as filtering. Similar filters are found in audio-, video and radio-frequency circuits.
Active Vocabulary

	ослаблять, затухать
уменьшать
уничтожать, ликвидировать
фильтр верхних частот
вход, входной сигнал
груз, нагрузка, загрузка

фильтр нижних частот
незначительный
выход, выходной сигнал
проходить через ч-л, пропускать
проход

снабжать, обеспечивать
охотно, легко

уменьшать, сокращать

уменьшение

ряд, последовательность

так, таким образом


1. to attenuate – 

2. to decrease – 

3. to eliminate – 

4. high-pass filter –

5. input –

6. load –

7. low-pass filter – 

8. negligible –

9. output –

10. topass –

11. passage –

12. to provide –

13. readily –

14. to reduce –
15. reduction –

16. succession –

17. thus –

IX. Answer the questions.
1. What is a filter used for? 

2. What does a filter consist of? 

3. What types of filters do you know? 

4. What is a low-pass filter used for? 

5. What is a high-pass filter used for? 

6. Where do filter circuits find their application?

X. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. A filter consists of . . . . (a resistor and a source of electromotive force, a load and a shunt, a capacitor and an inductor). 

2. You use a . . . if low frequencies should be passed (low-pass filter, high-pass filter, amplitude filter). 

3. A low-pass filter . . . an inductor and a condenser (connects, consists of, charges). 

4. In a low-pass filter an inductor . . . low frequencies and prevents the flow of higher frequencies (decreases, passes, increases). 

5. In a low-pass filter . . . is used as a shunt (a condenser, an inductor, a resistor). 

6. You use a high-pass filter if . . . should be passed (low frequencies, high frequencies, base frequencies). 

7. A high-pass filter consists of . . . (a resistor and a transformer, a condenser and a load, a condenser and an inductor).

8. In a high-pass filter . . . passes currents of high frequencies and prevents the flow of low frequencies (an inductor, a resistor, a condenser).

9. In a high-pass filter . . . is used as a shunt (a condenser, an inductor, a resistor). 

10. Reduction or elimination of alternating current is known as . . . (filtering, broadcasting, amplification). 

11. Current  . . . passes through conductors (readily, hardly, with great difficulty).

УРОК 6

I. Read, write down and learn the following words.

	1. a choke coil
	 дроссель

	2. in case
	 в случае

	3. by the way
	 между прочим

	4. to bypass
	 шунтировать

	5. а bypass
	 шунт


II. Read and translate the text with the dictionary.

FILTERS

Filter «А»

Filter «A» is used to separate direct current from alternating current. It consists of a condenser and a choke coil. Direct current cannot flow through the condenser since its insulators oppose the flow of d.c. Therefore it flows through the choke coil. Its windings easily pass direct current through them. Alternating current on the other hand passes through the condenser. It cannot easily pass through the choke coil. In this way the direct and the alternating currents are separated.

Filter «B»

A. Currents of both high and low frequencies are passing through this circuit. At point «p» frequencies should bе separated. What device will you use?
B.  I’ll use a filter to separate currents of different frequencies.

A. Right. What type of filter will you use? 

B. In case low frequencies should be passed I’ll use a low-pass filter. In case high frequencies should bе passed I'll use a high-pass filter.

A. Quite right. By the way what parts does the low-pass filter consist of?

B. That filter consists of an inductance coil and a condenser. Do you

know the functions of these elements?

A.I think I do. The inductance coil passes low frequencies and the condenser is used as а bypass. It bypasses high frequencies back to the source.

B. You are right Thank you for your information.

A. You are welcome.

Filter «С»

A. Currents of both low and-high frequencies are passing through this circuit. At point «p» frequencies should be separated. What device will you use to do it?

B. I’ll use a filter to separate frequencies.

A. Right. What type of filter?

B. In case high frequencies should he passed, I’ll use a high-pass filter, while in case low frequencies should he passed I’ll use a low-pass filter.

A. Quite right. Draw a diagram of a high-pass filter, please. What does it consist of? 

B. It consists of a condenser and an inductance coil.

A. Describe the operation of this device.

B. The condenser passes currents of high frequencies and prevents the flow of low frequencies.

A. Right you are. And what’s the function of an inductance coil?

B. It is used as a bypass. It bypasses low frequencies back to the source.

A. Quite right. Thank you for your information.

III. Answer the questions.
1. What is a filter used for? 

2. What does a filter consist of? 

3. Can direct current flow through the condenser of Filter A?

4. What filters are described in this text? 

5. What filter will you use for passing low frequencies? 

6. What elements does a low-pass filter consist of? 

7. What is the function of a condenser in a low-pass filter? 

8. What is the difference between a low-pass filter and a high-pass filter?

IV. Complete the gaps with suitable words in the brackets. Translate the sentences.
1. A filter is used … (in order to introduce pulsations; in order to separate low frequencies from high frequencies). 

2. A filter consists of … (a resistor and a transformer; a condenser and a choke coil). 

3. Direct current easily passes … (through a choke coil; through a condenser). 

4. A low-pass filter is used … (to prevent the flow of low frequencies; to present the flow of high frequencies). 

5. In a high-pass filter … (an inductance coil is used as a bypass; a condenser) is used as a bypass.

ТЕКСТЫ ДЛЯ ЧТЕНИЯ И ПЕРЕВОДА СО СЛОВАРЕМ

TEXT 1. USES OF RADIO WAVES
The prime purpose of radio is to convey information from one place to another through the intervening media (i.e., air, space, non conducting materials) without wires. Besides being used for transmitting sound and television signals, radio is used for the transmission of data in coded form. In the form of radar it is used also for sending out signals and picking up their reflections from objects in their path. 
Long-range radio signals enable astronauts to communicate with the earth from the moon and carry information from space probes as they travel to distant planets (see space exploration). For navigation of ships and aircraft the radio range, radio compass (or direction finder), and radio time signals are widely used. 
Radio signals sent from global positioning satellites can also be used by special receivers for a precise indication of position (see navigation satellite). Digital radio, both satellite and terrestrial, provides improved audio clarity and volume. Various remote-control devices, including rocket and artificial satellite operations systems and automatic valves in pipelines, are activated by radio signals. 
The development of the transistor and other microelectronic devices (see microelectronics) led to the development of portable transmitters and receivers. Cellular and cordless telephones are actually radio transceivers. Many telephone calls routinely are relayed by radio rather than by wires; some are sent via radio to relay satellites. Some celestial bodies and interstellar gases emit relatively strong radio waves that are observed with radio telescopes composed of very sensitive receivers and large directional antennas (see radio astronomy).

- Put 10 questions and write down the summary of text 1.
TEXT 2. TRANSMISSION AND RECEPTION OF RADIO WAVES
For the propagation and interception of radio waves, a transmitter and receiver are employed. A radio wave acts as a carrier of information-bearing signals; the information may be encoded directly on the wave by periodically interrupting its transmission (as in dot-and-dash telegraphy) or impressed on it by a process called modulation. 
The actual information in a modulated signal is contained in its sidebands, or frequencies added to the carrier wave, rather than in the carrier wave itself. The two most common types of modulation used in radio are amplitude modulation (AM) and frequency modulation (FM). Frequency modulation minimizes noise and provides greater fidelity than amplitude modulation, which is the older method of broadcasting. Both AM and FM are analog transmission systems, that is, they process sounds into continuously varying patterns of electrical signals which resemble sound waves. 
Digital radio uses a transmission system in which the signals propagate as discrete voltage pulses, that is, as patterns of numbers; before transmission, an analog audio signal is converted into a digital signal, which may be transmitted in the AM or FM frequency range. A digital radio broadcast offers compact-disc-quality reception and reproduction on the FM band and FM-quality reception and reproduction on the AM band.

In its most common form, radio is used for the transmission of sounds (voice and music) and pictures (television). The sounds and images are converted into electrical signals by a microphone (sounds) or video camera (images), amplified, and used to modulate a carrier wave that has been generated by an oscillator circuit in a transmitter. The modulated carrier is also amplified, then applied to an antenna that converts the electrical signals to electromagnetic waves for radiation into space. Such waves radiate at the speed of light and are transmitted not only by line of sight but also by deflection from the ionosphere.

Receiving antennas intercept part of this radiation, change it back to the form of electrical signals, and feed it to a receiver. The most efficient and most common circuit for radio-frequency selection and amplification used in radio receivers is the superheterodyne. In that system, incoming signals are mixed with a signal from a local oscillator to produce intermediate frequencies (IF) that are equal to the arithmetical sum and difference of the incoming and local frequencies. 
One of those frequencies is applied to an amplifier. Because the IF amplifier operates at a single frequency, namely the intermediate frequency, it can be built for optimum selectivity and gain. The tuning control on a radio receiver adjusts the local oscillator frequency. If the incoming signals are above the threshold of sensitivity of the receiver and if the receiver is tuned to the frequency of the signal, it will amplify the signal and feed it to circuits that demodulate it, i.e., separate the signal wave itself from the carrier wave.

There are certain differences between AM and FM receivers. In an AM transmission the carrier wave is constant in frequency and varies in amplitude (strength) according to the sounds present at the microphone; in FM the carrier is constant in amplitude and varies in frequency. Because the noise that affects radio signals is partly, but not completely, manifested in amplitude variations, wideband FM receivers are inherently less sensitive to noise. In an FM receiver, the limiter and discriminator stages are circuits that respond solely to changes in frequency. 
The other stages of the FM receiver are similar to those of the AM receiver but require more care in design and assembly to make full use of FM's advantages. FM is also used in television sound systems. In both radio and television receivers, once the basic signals have been separated from the carrier wave they are fed to a loudspeaker or a display device (usually a cathode-ray tube), where they are converted into sound and visual images, respectively.

- Put 10 questions and write down the summary of text 2.
TEXT 3. DEVELOPMENT OF RADIO TECHNOLOGY
Radio is based on the studies of James Clerk Maxwell, who developed the mathematical theory of electromagnetic waves, and Heinrich Hertz, who devised an apparatus for generating and detecting them. Guglielmo Marconi, recognizing the possibility of using these waves for a wireless communication system, gave a demonstration (1895) of the wireless telegraph, using Hertz's spark coil as a transmitter and Edouard Branly's coherer (a radio detector in which the conductance between two conductors is improved by the passage of a high-frequency current) as the first radio receiver. 
The effective operating distance of this system increased as the equipment was improved, and in 1901, Marconi succeeded in sending the letter S across the Atlantic Ocean using Morse code. In 1904, Sir John A. Fleming developed the first vacuum electron tube, which was able to detect radio waves electronically. Two years later, Lee de Forest invented the audion, a type of triode, or three-element tube, which not only detected radio waves but also amplified them.

Radio telephony - the transmission of music and speech - also began in 1906 with the work of Reginald Fessiden and Ernst F. W. Alexanderson, but it was not until Edwin H. Armstrong patented (1913) the circuit for the regenerative receiver that long-range radio reception became practicable. The major developments in radio initially were for ship-to-shore communications. Following the establishment (1920) of station KDKA at Pittsburgh, Pa., the first commercial broadcasting station in the United States, technical improvements in the industry increased, as did radio's popularity. 
In 1926 the first broadcasting network was formed, ushering in the golden age of radio. Generally credited with creating the first modern broadband FM system, Armstrong built and operated the first FM radio station, KE2XCC, in 1938 at Alpine, N.J. The least expensive form of entertainment during the Great Depression, the radio receiver became a standard household fixture, particularly in the United States. Subsequent research gave rise to countless technical improvements and to such applications as radio facsimile, radar, and television. 
The latter changed radio programming drastically, and the 1940s and 50s witnessed the migration of the most popular comedy and drama shows from radio to television. Radio programming became mostly music and news and, to a lesser extent, talk shows. The turn of the century saw a potential rebirth for radio as mobile digital radio entered the market with a satellite-based subscription service in Europe (1998) and in the United States (2000). Two years later, a land-based digital radio subscription service was inaugurated in the United States.

Radios that combine transmitters and receivers are now widely used for communications. Police and military forces and various businesses commonly use such radios to maintain contact with dispersed individuals or groups. Citizens band (CB) radios, two-way radios operating at frequencies near 27 megahertz, most typically used in vehicles for communication while traveling, became popular in the 1970s. Cellular telephones, despite the name, are another popular form of radio used for communication.
- Put 10 questions and write down the summary of text 3.
RADIOENGINEERING
I. Read and memorize the following words.
1. convincingly – убедительно 
2. to enumerate – перечислять 
3. keynote – ведущая идея, тенденция; основное направление 
4. indispensable – необходимый, обязательный, незаменимый 
5. chair – кафедра 
6. vital – насущный; существенный, очень важный, крайне необходимый  
7. consumer electronics – бытовая электронная аппаратура 
8. to meet the requirements – удовлетворять требования, потребности 
9. to qualify – готовить к какой-либо деятельности; обучать для какой-либо цели 
10. within the framework of smth. – в рамках (в пределах) чего-либо 
11. electronic reconnaissance – радиоэлектронная разведка 
12.electronic countermeasures – радиоэлектронное противодействие 
13. aircraft defence – защита летательного аппарата 
14. to master – овладевать (знаниями, навыками) 
15. circuitry – схемотехника 
16. systems engineering – системотехника 
17. aerial – антенна 
18. circuit component – компонент схемы, схемный элемент 
19. computer – aided design – автоматизированное проектирование 
20. treatment – лечение 
21. life-support system – система жизнеобеспечения 
22. facility – обыкн. pl средства; возможности, благоприятные условия; оборудованиe, устройства 
23. opportunity – удобный случай; благоприятная возможность 
24. to acquire – приобретать, получать; овладевать (знаниями) 
25. profound – глубокий, основательный 
II. How are the following words formed? Analyse their structure and give more examples of similar word formation. 
Convincingly, powerful, exploration, development, technological, competitive, different.

III. Make sure that you know the words below. What parts of speech do they belong to and what derivatives can they form? 
Believe, promise, prove, grow, lead, manage, demand, establish, special, research, design, miniature, consume, amplify, gain. 
IV. Match up the synonyms.
a) promising, indispensable, importance, to raise, application, modern, to demand, deep, qualified, to gain, research, to allow.

b) contemporary, to increase, skilled, to permit, significance, to require, use, perspective, investigation, necessary, to acquire, profound. 
V. Answer the following questions.
- How many years does your study last? Are you a first-year student?

- Why have you chosen the radioengineering department? 

- Can you explain your choice? 
- Have you known anything about the department before entering the university? 
- Share your views on your future occupation. 
VI. Study the text carefully.  
RADIOENGINEERING
Electronics is believed to be a rather young and a very promising science. Recent years have proved convincingly the growing importance of electronics in modern society. It has opened a new era and has become a powerful means of progress. At present it is difficult to enumerate all branches of science and technology based on electronic techniques. Automation is the industrial keynote of the day. Electronics makes it possible to raise industrial automation to a higher level. Electronics leads to automatic control of large-scale industrial operations. Electronics is used nearly in all spheres of human life. Electronic techniques are indispensable in communication, radio astronomy, space exploration, nuclear physics, economics and management. 
The rapid development of electronics and its growing application demand a great number of qualified engineers in this field. Such qualified specialists are trained at the radioengineering department of Samara State Aerospace University. The radioengineering faculty was established in 1959. Today the faculty is a large university department training highly – qualified specialists in the field of radioelectronics. Special chairs of the faculty carry on research of the most vital problems of modern radioengineering, namely, space radioelectronics, microelectronics, microminiaturization of radioelectronic apparatus, automation of designing. The faculty trains engineers in the following specialities: «Radioengineering», «Design and technology of radioelectronic apparatus», «Consumer electronics», «Biotechnical and medical apparatus and systems». 
To meet the requirements of the industrial development of the region engineers are qualified in a number of specializations created within the framework of the basic specialities, namely, automobile electronics, space apparatus construction, electronic reconnaissance and electronic countermeasures, technology of microelectronic devices, design and technology of electronic aircraft defence apparatus. Students mastering the speciality of a radioengineer gain deep knowledge of circuitry and systems engineering of radioelectronic devices and systems. 
Students study radioreceiving and transmitting devices, radiolocation, radionavigation, radiocontrol, aerials, amplifying devices and other subjects. The training of radiodesigners allows to master modern methods of designing of radioelectronic apparatus for different purposes, including microelectronic devices for space apparatus, consumer and industrial electronics. Future specialists study modern and perspective circuit components and their optimized application, fundamentals of radioelectronics, microelectronics and microminiaturization, physical and mathematical modeling, computer-aided design and automation of technological processes of electronic apparatus production. 
Students studying medical apparatus and systems get necessary knowledge for development, research and operation of biotechnical and medical electronic devices and computer systems for different purposes, namely, apparatus and computer systems for treatment and diagnosis in medicine, medical and biological apparatus of lifesupport systems and medical control systems, satellite devices in cosmonautics. 
The radioengineering department has all the necessary facilities for studying and research including laboratories equipped with modern devices, computer classrooms. Students are given every opportunity for acquiring profound knowledge of their future speciality to become highly-qualified and competitive specialists in the most perspective spheres of activity. 
VII. Find in the text the equivalents of the following phrases. Suggest another word which could be used instead to give the same meaning.
A very perspective science; contemporary society; the increasing significance of electronics; the industrial tendency; all spheres; to increase industrial automation; the fast development; to require a large number of skilled engineers; to conduct an investigation of the most essential problems; on the base of the main specialities; to get profound knowledge; to quality engineers; to be provided with all indispensable means. 
VIII. Ask questions to which the following statements could be answers. 
a. Electronics has become a powerful means of progress. 
b. Electronics techniques are widely used in industry, in space exploration, in communication, in economics. 
c. Highly – qualified specialists in the field of radioelectronics are trained at the radioengineering department of SSAU. 
d. Engineers are trained in a number of specialities and specializations to meet the requirements of the modern industrial development. 
e. The training of engineers allows to gain profound knowledge in the field of modern radioengineering. 
IX. Select in the text the terms associated with the sphere of radioengineering. Try to explain them and use in your own sentences and situations. 
X. Express your views on the role of electronics in modern society and its perspectives in future. Do you agree that electronics is one of the most promising sciences and its importance will increase in future? Supply your opinion with arguments, proofs and facts. 
XI. Make a presentation of your department concentrating on the quality of the training, a variety of facilities it provides to attract prospective students. 
XII. Read the text and discuss the basic phenomena of electronics.
ELECTRONICS
Electronics is the field of science and engineering dealing with the release, transport, control, collection, and energy conversion of subatomic particles having mass and charge (such as electrons) acting in materials with known electromagnetic properties, e.g., vacuum, gases, or semiconductors. The charged particles are called charge carriers. 
The phenomena of electronics depend upon the number of participating charge carries, their dynamic activity, and the properties of the environment in which the charges act. The charge carries are usually electrons, but they may be holes or positive or negative ions. The dynamic activity of charge carriers results from the force and recoverable energy needed to release them from atoms to produce their displacement, velocity or acceleration in accordance with the principles of relativistic quantum mechanics. The properties of the environment depend upon the composition, structure and changes in energy levels of atoms composing the substance through which charge carriers pass. 
The basic principles of electronics are the same as those of electricity and magnetism. Electricity is any manifestation of energy conversion of charge carriers that initiates or yields forces producing displacement, velocity or acceleration in the direction of their movement. 
Magnetism is any manifestation of the kinetic energy of charge carriers arising from or producing forces in a direction perpendicular to their motion. The principles of electronics and electromagnetism are built upon the physical entities of mass, length, time, electric charge (or current), temperature, amount of substance and luminous intensity. 
The primary differences between electronics and electromagnetism lie in their applications. Compared with the traditional field of electromagnetism, electronics makes possible devices having much greater degree of control over the instantaneous, rather than the average, movement of charges during transport, and the control of charges can be exceedingly rapid. Active election devices require an external source of power to maintain their electrodes at suitable operating voltages and currents. Electron devices are also, for the most part, nonlinear elements whose output voltages and current are disproportionately related to their input counterparts. 
At the expense of power from an external supply, many electron devices can provide at their output terminals an amplified version of the voltage, current, or power supplied to their input terminals. Originally electronics dealt with the conduction of electricity in vacuum or gaseous tubes. Since the invention of the transistor in 1948 conduction through crystalline semiconductors (solid – state conduction) has virtually dominated the field, and thermionic electron tubes have played a role of diminishing importance except for applications requiring high power. 
Notes to the text 
1. release – о/вы/свобождение (о/вы/свобождать) 
2. recoverable – возместимый, восстанавливаемый 
3. displacement – смещение, сдвиг 
4. manifestation – проявление, обнаружение 
5. to yield – производить; приносить, давать что-либо 
6. entity – нечто реально существующее; сущность, существо 
7. luminous intensity – сила света 
8. instantaneous – мгновенный, моментальный 
9. exceedingly – чрезвычайно, крайне 
10. counterpart – двойник, копия 
11. at the expense – за счет чего-либо, ценою чего-либо 
12. gaseous tube – лампа с газовым наполнением 
13. virtually – фактически; по существу, на деле 
14. diminishing – уменьшающийся, убывающий 
XIII. Find in the text the English equivalents of the following Russian phrases.
Высвобождение, перемещение, управление, сбор и преобразование энергии субатомных частиц; материалы с известными электромагнитными свойствами; явления электроники; динамическая активность носителей заряда; принципы релятивистской квантовой механики; состав, структура и изменения энергетических уровней атомов; любое проявление преобразования энергии носителей заряда; физические сущности массы, длины, времени, заряда, температуры, количества вещества и силы света; поддерживать электроды на соответствующем уровне рабочих напряжений и тока; усиленную величину напряжения, тока или мощности, подаваемых на входные терминалы; применения, требующие высокой мощности. 
XIV. State if the following problems are discussed in the text. 
1. Definition of electronics. 
2. Dependence of the phenomena of electronics on the properties of the environment. 
3. The properties of charge carriers. 
4. Dependence of the environment on the electromagnetic field. 
5. The similarity and difference between the basic principles of electronics and electricity and magnetism. 
6. Advantages and drawbacks of electron devices. 
7. The great importance of thermionic electron tubes in modern electronics. 
XV. Divide the text into logical parts and entitle them. Write an outline of the text. Speak on the basic phenomena and basic principles of electronics according to your outline. 
XVI. Match the term from the list with corresponding definitions and descriptions given below. 
Voltage, electric conduction, charge release, charge transport, energy conversion
1. Once mobile charges are released from their host material, they may be set into motion and given kinetic energy by means of an applied electric field. A magnetic field can be used to accelerate charge carriers in a direction perpendicular to that of their velocity. 
2. The amount of energy per charge between two points, whether due to separation of charges (as in electrostatics) or to changes of energy in dynamic processes. A drop of this value exists when the energy of charges in diminished as charges do work. A value rise exists when the energy of charges in increased by some source of energy that does work on them. The total value rise is equal to the total value drop when values are measured in the same direction around a closed loop. 
3. The transmission of charge carriers through, or by means of, electric conductors. The conductors may be in the solid liquid or gaseous state each of which exhibits different mechanisms of charge transfer. The atomic structure of materials greatly influences the facility with which charges can be transmitted. The environment in which the conductor is located also modifies the conductivity, sometimes to a remarkable extent. 
4. Energy in a system can be neither created nor destroyed (except in nuclear processes when energy is converted into its equivalent form, mass). However, one form of energy can be converted into other forms. Thus, the potential energy of a system can be converted into kinetic energy and vice versa, and the energy of particles of one kind can be converted into energy of particles of quite another kind. Heat, produced by the random motion of elementary particles and their aggregates, is the form energy into which other forms are ultimately converted. 
5. The mobile charges required to establish an electric current are released by applying force to, and expending energy on, material substances. Mobile charges, may be released by heat, electromagnetic radiation, impact of particles, intense electric field, and the tunneling effect, by which an electron crosses a potential barrier. 

THE HISTORY OF RADIO
I. Read and remember the new words. 
1. to involve – вовлекать, включать в себя 
2. to allow – позволять, предоставлять 
3. to extend – вытягивать, расширять, простираться 
4. instant – мгновенный, одновременный 
5. broadcasting – радиовещание 
6. giant – гигантский 
7. a rod – прут 
8. although – несмотря на 
9. to exploit – разрабатывать 
10. entire – целый, всецелый 
II. Read and translate the following sentences. 
1. George Fitzgerald exploited a method by which electromagnatic waves might be produced by the discharge of a condenser. 
2. Nowadays local radio stations broadcast their own programmes in addition to relaying central radio broadcast programmes. 
3. Radio devices have made it possible the information to be optained instantly about the extended places in far-away Galaxies. 
4. Radio engineering involves such branches as television, remote control of different equipment by means of radio, radio-location, radio navigation, etc. 
5. The story of radio begins with Joseph Henry in 1842. A gigantic step forward was taken by James Maxwall, who showed that all electrical and magnatic phenomena could be reduced to stresses and motions in a medium. 
III. Read and translate the text. 
THE HISTORY OF RADIO
With the development of wireless, we moved a big step closer to a «joined up world» – in which every part of Earth was brought within instant contact. The technological developments that made this possible involved wireless going to sea and taking to the air. The development of radio telephony allowed real conversations over the airwaves – and extended the reach of the telephone. 
Radio was the first means of instant mass communication – the first time it had been possible to talk to whole populations at once. From the late 1920s on, important events started to become shared experiences for entire natins In Britain the technology of broadcasting evolved rapidly so that in just ten years it was accessible to million of people all over the country. 
Heinrich Hertz was the first man to transmit an electrical current between two points without using a wire, paving the way for radio. In a corner of his politechnic laboratory in Berlin, he made an electric charge jump from one metal rod to another. This small leap was a giant step. It proved that electromagnatic waves did exist and also that they moved at the speed of light. Although an amusement for the students, Hertz could find no practical use at all for this discovery. 
It was left to A. Popov to exploit the idea for transmitting radio. Alexander Popov invented a wireless communications system in 1895. He grew up in Turinsk mining district of Russia, the son of a priest. He studied maths and physics in St. Petersburg, then started teaching physics and researching at the naval warfare institute. Popov was trying to detect thunderstorms in advance by picking up static electrical signals, which led him to experiment with wireless. 
In May 1895 he transmitted a signal a modest 600 yards, and within two years his wireless system had been installed on Russian naval vessels and land stations. In 1900, the radio saved hundreds of lives when it was used for the first time to launch a rescue mission for a ship in distress. 
IV. Translate the following word combinations from the text. 
Moved a big step; instant contact; shared experiences; paving the way; electric charge jump; the naval warfare institute; naval vessels; in distress; a joined up world; mining district of Russia. 
V. Answer the questions according to the text. 
1. What moved a big step closer to a «joined up worked»? 
2. What did the development of radio telephony allow? 
3. When did the technology of broadcasting in Britain evolve rapidly? 
4. What scientist paved the way for radio? 
5. What experiment did Heinrich Hertz conduct in his laboratory in Berlin? 
6. When did Popov invent radio? 
7. What led Popov to his experiment with wireless? 

VI. Fill in the blanks. The words are given below the line. 
1. The technological developments _____ wireless going to sea and taking to the air. 
2. Radio was the first means of _____ mass communication. 
3. This small leap was a _____ step. 
4. It was leaft to Popov _____ the idea for transmitting radio. 
5. Popov was trying to detect thunderstorms in _____ by picking up static electrical signals. 
6. The radio was used to launch a rescue mission for a ship in _____ . 
7. In Britain the _____ evolved rapidly in 1920s. 
______________________________________________________

Destress, broadcasting, involved, giant, advance, instant, to exploit 
VII. Correct the statements using the vocabulary. 
1. With the development of the telephone it became possible to talk to the whole population at once. 
2. From the late 1940s on, important events started to become shared experience to entire nations. 
3. James Clerk Maxwell was the first man to transmit an electrical current. Herts found practical use for his discovery. 
4. Alexander Popov invented a wireless communications systems in 1885. 
5. Popov grew up in the capital of Russia, Moscow. 
6. Picking up static electrical signals led Popov to experiment with telephone. 
VIII. Retell the text «The history of radio» in English. 
IX. Read and translate the text. 
SOME FACTS FROM THE HISTORY OF RADIO
Radio owes its development to two other inventions, the telegraph and the telephone, all three technologies are closely related. Few radio broadcasts travel through the air exclusively, while many are sent over telephone wires. In the 1860s, James Clerk Maxwell, a Scottish physicist, predicted the existence of radio waves, and in 1886 Heinrich Rudolph Hertz, a German physicist, demonstrated that rapid variation of electric current could be projected into space in the form of radio waves similar to those of light and heat. 
Guglielmo Marcony, an Italian inventor, proved the feasibility of radio communication. He sent and received his first radio signal in Italy in 1895. By 1899 he flashed the wireless signal across the English Channel and two years later received the letter «S», telegraphed from England to Newfoundland. This was the first successful transatlantic radiotelegraph message in 1902. 
Wireless signals proved effective in communication for rescue word when a sea disaster occurred. Effective communication was able to exist between ships and to shore points. A number of ocion liners installed wireless equipment. In 1899 the United States Army established wireless commendations with a lightship off Fire Island, New York. Two years later the Navy adopted a wireless system. Up to then, the Navy had been using visual signaling and homing pigeons for communication. 
In 1909, Robert E. Peary, arctic explorer, radiotelegraphed: «I found the Pole». In 1910 Marcony opened regular American-European radiotelegraph service, which several months later, enabled an escaped British murderer to be apprehended on the high seas. In 1912, the first transpacific radiotelegraph service linked San Francisco with Hawaii. 
During World War I, governments began using radiotelegraph to be alert of events and to instruct the movement of troops and supplies. World War II demonstrated the value of radio and spurred its development and later utilization for peacetime purposes. Radiotelegraph circuits to other countries enabled persons almost anywhere in the United States to communicate with practically any place on earth. 
X. Make up 10 questions according to the text. 

LASERS AND MASERS
I. Read and remember the new words. 
1. unlike - в отличие от

2. flash lamp - импульсная лампа 
3. similar - подобный, похожий 
4. intense - интенсивный 
5. coherence - когерентность 
6. directionality - направленность 
7. area - область 
8. dozen - дюжина 
9. sensitive - чувствительный, восприимчивый 
10. accuracy - точность 
II. Translate the following sentences. 
1. If treated inadequately, an extremely powerful beam of light can be a source of destruction. 
2. Looking directly into the beam or its reflection from a shiny object you can damage your eyes. 
3. Lasers are based on a simple principles of atomic behavior. 
4. Nearly all atoms, ions, or molecules of the lasing medium are at their lowest energy level or «ground state». 
5. Maser have made revolutionary advance possible in a number of different fields. 

	III. Match the English words and expressions with their Russian equivalents. 
а) усилитель

b) вынужденное излучение 

c) излучение; радиация 

d) спонтанное излучение 

e) усиление света 

f) возбужденная частица 

g) генератор 

h) высший энергетический уровень 

i) основное состояние 

j) инверсия заселенности 


1. light amplification 
2. spontaneous emission 
3. stimulated emission  
4. radiation 
5. oscillator  
6. amplifier  
7. ground state 
8. population inversion  
9. excited particle 
10. upper energy level  
IV. Read and translate the text. 
LASERS AND MASERS
A laser is a source of light but unlike anything that had ever been seen before 1960. In that year Theodore H. Maiman of Hughes Aircraft placed a specially prepared synthetic ruby rod inside a powerful flash lamp similar to the type used for highspeed photography. Activating the flash lamp produced an intense pulse of red light, which possessed the unique properties of monochromicity, coherence and directionality. With Maiman’s invention the laser age was born. Everybody became interested in exploring this promising area of science. 
Within a very short time, numerous solidstate materials, gases, liquids, and semiconductor crystals were found possessing laser qualities. The word «laser» is an acronym standing for light amplification by stimulated emission of radiation. This is not exactly so since most lasers are actually oscillators and not amplifiers, though such lasers are also possible and used for some applications. The unique characteristics of lase light make numerous applications possible. It would be hard to imagine the modern world without lasers. They are used in everything from CD players to laser printers, fibre-optics and free space communications, industrial cutting and welding, medical and surgical treatment, holography and light shows, basic scientific investigations in dozens of fields, including Star Wars weapons research. 
The word «maser» is also an acronym for microwave amplification by stimulated a mission of radiation. The maser is operated on the same principle as the laser except that the wavelengths generated are much longer. Masers have made revolutionary advance possible in a number of different fields. They are up to 1000 times more sensitive than any other type of amplifiers. Because of the very constant frequency with which masers can be made to oscillate they can be used as master controls for atomic clocks of unbelievable accuracy. 
V. Give detailed answers to these questions. 
1. What is a laser? What other sources of light do you know? 
2. What was the first laser like? 
3. Does the laser possess any unusual properties? What are they? 
4. When did the laser age begin? 
5. Many substances produce laser light, don’t they? 
6. Why is it difficult to imagine our life without lasers? 
7. What are the most common uses of lasers? 
8. Why are lasers considered dangerous? 
9. What is a maser? What is the difference between lasers and masers? 
10. Where can masers be used? 
VI. Find the correct definition for the following terms. 
1. The light is of the same wavelength or colour. 
2. All the waves move precisely in step. 
3. The beam can be easily manipulated. 
4. Generators or sources of light. 
5. Devices for increasing the strength of a signal. 
__________________________________________________

Oscillator, directionality, monochromicity, amplifier, coherence. 
VII. Complete the gaps with suitable words from the box. 
	wavelength     destruction     applications    safety    liquids 

 intense    powerful    features    coherence    semiconductor 


A laser is a source of monochromatic, directional and coherent light. Monochromicity means light of the same _____ or colour. Light waves travelling precisely in step explain the property of _____ . 
Besides, the laser beam can be easily manipulated. These unusual _____ make laser light unique. The first laser consisted of a specially prepared synthetic ruby rod and a _____ flash lamp. During the experiment the researches observed an _____ pulse of red light. Later solid-state materials, gases, _____ and _____ crystals were recorded having laser qualities. 
Lasers are considered to be a multibillion-dollar industry having numerous ______ such as cutting and welding. However, lasers can be the source of both construction and _____ . That is why _____ rules must be strictly observed. 
VIII. Translate the following text into Russian. Use the dictionary if necessary. 
LASERS IN ART AND ENTERTAINMENT
Lasers make impressive visual effects possible. In light shows it is common to use lasers emitting few laser wavelengths. Prisms are used for separating each colour. This results in producing many laser beams of different colours. The application of small vibrating mirrors controlled by a computer provides the possibility of moving each laser beam very rapidly thus creating moving coloured images. 
Since our version is based on seeing the image a little time after it has disappeared, we are capable of observing a full picture created by a laser beam in spite of its being illuminated in each point for a very brief period of time. 
The first devices were used for making twodimensional moving pictures on screens, but the latest developments are designed with the view of producing three-dimentional moving sculptures in free space – an impossible task to be performed by other means. Without the laser, the unique threedimentional imaging properties of holography would not exist. 
IX. Explain the meaning of these words and expressions. 
Laser, oscillator, amplifier, photon, «ground state», «spontaneous emission», «stimulated emission». 
X. Match the words with the similar meaning. 
powerful    synthetic    characteristic   exactly     to offer    single    to have
features     to suggest    separated     to possess     precisely    strong    artificial
 XI. Translate the sentences into English using your active vocabulary. 
1. Имея разные уровни энергии, электроны нижних уровней могут переходить на более высокие путём поглощения света или тепла. 
2. Без использования лазера голограмма невозможна. 
3. Используя новый метод, они изменили спектр света. 
4. Получение мощного луча возможно только с помощью лазера. 
5. Проводя эксперименты с лазером, профессор объяснил студентам принцип его работы. 
6. Выполнение этой работы требует опыта. 
7. Что такое «melting substance»? – Это вещество, которое плавится.

COMPUTERS
I. Read and memorize the following words. 
1. to process data – обрабатывать данные 
2. to feed – подавать, вводить 
3. to run a program – запускать программу 
4. software – программное обеспечение 
5. hardware – аппаратное обеспечение 
6. to execute – выполнять 
7. to hold – держать 
8. to extract – извлекать 
9. configuration – конфигурация, состав 
10. input/output device – устройство ввода/вывода 
II. Read the following international words and try to guess their meaning. 
machine, data, electronic, result, program, form, mechanical, system, standard, section, component, instruction, coordinate, physical, product, panel. 
III. Translate the derivatives define to what parts of speech they belong. 
1. accept – acceptable – acceptance 
2. process – processing – processed 
3. inform – information – informed 
4. execute – executive – executant 
5. act – active – activity 
6. provide – provision – provided 
7. store – storage – stored. 
WHAT IS A COMPUTER?
Computers are electronic machines which can accept data in a certain form, process the data and give the results of the processing in a specified format as information. Three basic steps are involved in the process. First, data is fed into the computer’s memory. Then, when the program is run, the computer performs a set of instructions and processes the data. Finally, we can see the results (the output) on the screen or in printed form. 
Information in the form of data and programs is known as software, and the electronic and mechanical parts that make up a computer system are called hardware. A standard computer system consists of three main sections: the central processing unit (CPU), the main memory and the peripherals. Perhaps the most influential component is the central processing unit. Its function is to execute program instructions and coordinate the activities of all the other units. In a way, it is the «brain» of the computer. 
The main memory holds the instructions and data which are currently being processed by the CPU. The peripherals are the physical units attached to the computer. They include storage devices and input/output devices. Storage devices (floppy, hard, or optical disks) provide a permanent storage of both data and programs. Disk drives are used to handle one or more floppy disks. Input devices enable data to go into the computer’s memory. 
The most common input devices are the mouse and the keyboard. Output devices enable us to extract the finished product from the system. For example, the computer shows the output on the monitor or prints the results onto paper by means of a printer. On the rear panel of the computer there are several ports into which we can plug a wide range of peripherals – modems, fax machines, optical drives and scanners. These are the main physical units of a computer system, generally know as the configuration. 
IV. Match the terms in the box with the appropriate definition. 
	a) monitor;   b) floppy disk;   c) input;   d) port;   e) output;   f) CPU;   g) printer;   h) mouse;    i) keyboard


1. An output device which converts data into printed form. 
2. The information, which is presented to the computer. 
3. The brain of the computer. 
4. A small input device with a ball underneath that is rolled by the user to specify the position of the cursor or to makes choices from the menu. 
5. Results produced by the computer. 
6. Any socket or channel in a computer system into which an input/output device may be connected. 
7. An input device with typewriter keys for letters, numbers and line controllers. 
8. Small device used to store information. Same as «diskette». 
9. Visual display unit. 
V. Find in the text English equivalents of the following phrases and words. 
электронные машины; получать данные; данные вводятся в память компьютера; ряд инструкций; самый важный компонент; запоминающее устройство; дисковод; давать возможность (позволять); подключать. 
VI. Say if the following statements are true or false. Correct the wrong statements, using the phrases below. 
- I’m afraid that’s wrong; 
- you are not quite right; 
- that’s not quite so; 
- I think you are mistaken; 
- I don’t think so. 
1. Computers are electronic machines which can accept data in any form. 
2. A standard computer system consists of four main sections. 
3. Perhaps one of the most influential components is the CPU. 
4. The main memory holds the instructions and data. 
5. The peripherals include storage devices and input/output devices. 
6. Dick drives are used to handle one or two floppy disks. 
VII. Complete the sentences. 
1. Computers are electronic machines which can… 
2. Three basic steps involved in the process are the following… 
3. Information in the form of data and programs is known as… 
4. A standard computer system consists of three main sections… 
5. The central processing unit is… 
6. The peripherals are… 
7. Storage devices provide… 
8. Input devices enable data… 
9. Output devices enable us… 
10. On the rear panel of the computer there are several ports… 
11. These are the main physical units of a computer system… 
COMPUTER APPlLICATIONS
I. Read and memorize the following words. 
1. to perform – выполнять, производить; 
2. computer aided design – система автоматизированного проектирования; 
3. to provide – обеспечить, предоставлять; 
4. to access – получить доступ; 
5. to rely on – полагаться на; 
6. to manage – управлять. 
(1) Computers can help students perform mathematical operations and solve difficult questions. They can be used to teach courses such as computer-aided design, language learning, programming, mathematics, etc. PCs (personal computers) are also used for administrative purposes: for example, schools use databases and word processors to keep records of students, teachers and materials. 
(2) Race organizers and journalists rely on computers to provide them with the current positions of riders and teams in both the particular stages of the race and in the overall competition. Workstations in the race buses provide the timing system and give up-to-theminute timing information to TV stations. In the press room several PCs give real-time information on the state of the race. Computer databases are also used in the drugdetecting tests for competitors. 
(3) Computers store information about the amount of money held by each client and enable staff to access large databases and to carry out financial transactions at high speed. They also control the automatic cash dispensers which, by the use of a personal coded card, dispense money to clients. 
(4) Airline pilots use computers to help them control the plane. For example, monitors display data about fuel consumption and weather conditions. In airport control towers, computers are used to manage radar systems and regulate air traffic. On the ground, airlines are connected to travel agencies by computer. Travel agents use computers to find out about the availability of flights, prices, times, stopovers and many other details. 
II. When you read texts like these, you don't always need to understand every word. But there are words which you can guess from the context. Look at these words. Are they nouns, verbs or adjectives? 
1. workstation; 
2. data; 
3. perform; 
4. automatic; 
5. monitor; 
6. financial; 
7. store; 
8. connected; 
9. word processor;  10. large. 
III. Now find the words in texts 1 to 4, and match them with the meanings below. 
a) information; g) self-acting, mechanical; b) execute (do); h) screen; c) connected with money; i) powerful computer usually d) keep (save); connected to a network; e) massive; j) program used for text manipulation. f) linked; 
IV. Look at text 1 again and discuss these questions. 
1. How are/were computers used in your college? 
2. What other areas of study would benefit from the introduction of computers?

ROBOTS

I. Read and memorize the following words. 
1. numerous – многочисленный 
2. attempt  – попытка 
3. to coin – создавать новые слова, выражения 
4. playwright – драматург 
5. to deprive – лишать 
6. steam engine – паровой двигатель 
7. wrist – запястье 
8. gripper – захват, зажим; захватное устройство; клещи 
9. essential – необходимый; существенный, существенно важный 
10. adaptive – приспособляющийся, адаптивный 
11. to forge – ковать 
12. foundry work – литейная работа 
13. rigid – жесткий, устойчивый; фиксированный 
14. to possess – обладать, владеть 
15. tactile – осязательный 
16. magnitude – величина; размеры 
17. subsequently – впоследствии, затем 
18. to appraise – оценивать 
19. purposeful – целеустремленный, целенаправленный 
20. therefore – по этой причине; поэтому, следовательно 
21. to exclude – исключать 
II. How are the following words formed? Analyse their structure and give more examples of similar word formation. 
Playwright, civilized, individuality, microprocessor, automatically, intellectual, processing, generation, purposeful, scientific, different, productivity. 
III. Make sure that you know the words below. What parts of speech do you they belong to and what derivatives can they form? 
Create, invent, move, join, repeat, adapt, instruct, react, improve, prevent, true, brain, memory, locate, drive, means, impossible, serve. 
IV. Define if the following pairs of words are synonyms or antonyms. Give the Russian equivalents of the words.
attempt – effort; to call – to name; artificial – natural; to appear – to emerge; 
to deprive – to gain; to consist – to comprise; varying - the same; beam – ray;

to include – to exclude; magnitude – value; difference – similarity; to divide – to add;
to appraise – to evaluate; essential – unnecessary; to carry out – to perform; 
to define – to determine.
V. Read and translate the text. 
ROBOTS
Man has always been interested in devices which facilitate life. Numerous attempts to create such devices resulted in the development of robots. Almost everyone is familiar with the word «robot» in our civilized society. It was coined by a Czech playwright Karel Capek and used for the first time in the drama title «Rossum’s Universal Robots». K. Capek called men who were deprived individuality and became like machines robots in his play by parodying the word «robota» meaninig slave labour. A robot is thought to be a man-made machine that does the work of a human being and looks like him. 
One of the first true robots was an invention made by James Watt, the same man who invented the steam engine. Real progress in robot making began in the late eighteenth and nineteenth centuries during a period called the «Industrial Revolution». But it was not until electronic computers gave machines a «brain» and a «memory» that true robots began to appear. Electronics brains give automatic devices a memory and can instruct them what to do under varying conditions. 
A robot is a machine which moves, manipulates, joins or processes components in the same way as human hand or arm. It consists of three elements: the mechanical structure (including the artificial wrist and gripper), the power unit (hydraulic, pneumatic or electrical) and the control system (minicomputers and microprocessors). However, the essential characteristic of a robot is that it can be programmed to carry out and repeat a series of operations. 
A robot is defined as a hybrid of mechanical, electrical and computing engineering. The automatically controlled industrial manipulators are divided into three generations: programmed, adaptive and intellectual. All the industrial robots in stamping, mechanical processing, forge and foundry work, in loading and unloading belong to the first generation – the programmed robots. Characteristic of the first generation robots is that their control system acts according to a rigid often – repeated programme all the time. 
The main difference between the programmed robots and adaptive robots belonging to the second generation is that the latter possess the most elementary senses in their manipulators – tactile (sence and touch), power (reaction to the magnitude of the work effort), locating (reaction to the distance to the object and the speed of approaching it), and light (reaction to the object located within a beam of light), and subsequently microprocess the information. 
The third generation – intellectual robots possess far richer means for sensing (including sight), for appraising the situation, and for processing information with a view to adopting a decision and carrying it out using drives and organizing the purposeful movement of the manipulator. Therefore, the intellectual robots can be considered as the machines possessing elements of artificial intellect. However, this doesn’t enable to exclude a human operator in solving complicated problems demanding human experience. Robots serve mankind in thousands of ways. They can operate practically anywhere, perform a great variety of duties and do many things that would be physically impossible for a man. 
Robots are very helpful in different industries, in scientific and research laboratories, in space exploration. The use of robots has produced a number of economic and social advantages such as the improvement in productivity and product quality, prevention of labour accidents, the development of new industries. 
VI. Find in the text word combinations with similar meaning to the following phrases. 
To take interest in; a great number of efforts; to know; to make easier; to resemble a man; to include three components; the important feature; to be classified into; to operate in accordance with a fixed instruction; to have the most primitive feelings; with the purpose of taking a solution; can be thought of; to allow to eliminate a human being in tackling complex problems; to carry out various functions. 
VII. Add any suitable words to the words given below to make up all possible word combinations. 
1. Verb + noun 
2. Adjective + noun 
3. Noun + of + noun 
to create- - 
society development of- 
to facilitate- - 
labour work of- 
to result in- - 
machine characteristic of- 
to invent- - 
condition a series of- 
to process - system speed of- 
to carry out- - 
engineering magnitude of- 
to possess- - 
programme elements of- 
to exclude- - 
movement a variety of- 
to produce- - 
experience use of- 
laboratory a number of 
VIII. Arrange the sentences according to the logic of the text. 
1. One of the first true robots was an invention made by James Watt. 
2. The essential characteristic of a robot is that it can be programmed to carry out and repeat a series of operations. 
3. The automatically controlled industrial manipulators are divided into three generations: programmed, adaptive and intellectual. 
4. Numerous attempts to create devices facilitating life resulted in the development of robots. 
5. Electronic brains give automatic devices a memory and can instruct them what to do under varying conditions. 
6. A robot is a man-made machine that does the work of a human being and looks like him. 
7. The use of robots has produced a number of economic and social advantages. 

8. The word «robot» was coined by a Czech playwright Karel Capek by parodying the word «robota» meaning slave labour. 
9. Robots serve mankind in thousands of ways and can operate practically anywhere. 
10. The intellectual robots can be considered as the machines possessing elements of artificial intellect. 
IX. Answer the questions. 
- What is a robot? 

- Why did man begin to create robots? 

- What is the origin of the word «robot»? 

- When did true robots become possible? 

- What generations are automatic industrial manipulators divided into? 

- What are the essential characteristics of each generation? 

- What spheres can robots be applied? 

- What advantages does their use provide? 
X. Make a presentation of a robot of your own design. 
What features would you like it to possess? What purposes are you going to use your robot for? 
XI. Speak about robots, their importance in human life, spheres of their application today and in future. 
XII. Read the text. Be ready to speak in detail on the apparatus described in the text. Try to guess meaning of unknown words from the context. 
Built from Parallax, Inc.’s Robotics Kit, the BOEBot is an educational prototype. Constructing the robot helps to both explain and demonstrate the fundamental principles of robotics. The completed robot is barely the size of a VHS cassette and weighs in at two pounds. The BOEBot moves about on a three-wheel system. Two wheels are plastic discs attached directly to servos. A small plastic ball serves as a non-powered tail wheel. 
The BOEBot Package. The «BOE» in BOEBot is an acronym for Board of Education – a motherboard designed by Parallax for use with the Parallax Basic Stamp II modules have been (and still are) in use all over the world by experimenters, hobbyists, and industry. The basic Stamp II is a miniature circuit board shaped to look and act like a computer-on-a-chip. Designed to plug into a 24-pin IC socket, the BASIC Stamp II contains a PIC chip preprogrammed with a BASIC -language adapter and support circuitry. Both the Board of Education and the basic Stamp II come with the BOEBot kit. Together, these two items can be used for a multitude of experiments set forth in Parallax Inc.’s Stamps in Class cirriculum. 
Stamps in Class is an excellent program developed by Parallax that offers to schools around the globe free projects (including full Basic Stamp kits) covering the various concepts of electronics. The Robotics curriculm includes a student workbook that is divided into six chapters. Each chapter carries the reader swiftly and logically through the processes of construction and programming of the BOEBot. Every chapter ends with practical uses of robotics, quiz questions to test comprehension of the various subject matter introduced in the text, and suggested projects that challenge the reader to embellish what they have just learned. 
New concepts are introduced and explained throughout the workbook. The text successfully shows how robotics blends mechanical, electronic, and computer theories together in order to produce a somewhat intelligent machine. Each circuit is built on the breadboard located on the Board of Education. The various semiconductors and wires needed are included with the kit. Every circuit is shown both as a schematic and as visual wiring diagram. 
This simple learning technique helps with the interpretation of schematics, because the reader can see the schematics side by side with a representation of what the circuit actually looks like. Some examples of the circuits that are shown in the text include a piezo-driven low-battery indicator, touch sensors that are composed of a couple of resistors and metal «whiskers», and an infrared transmitter/detector for navigating. The circuits, along with programming code, allow the BOEBot to interact with its environment. Programming is introduced on a simple scale. The reader is taken by the hand and led through each listing. Every step of every program is explained in detail. 
XIII. Dwell on the subject of the text. Suggest a suitable title for the text. Add possible subtitles to express the subject of the text better. 
XIV. Discuss the objectives of the described project and design peculiarities of an educational prototype. 
XV. Speak on perspectives of using robots in the sphere of education.

TRANSISTORS AND SEMICONDUCTORS
I. Read and memorize the following words. 
1. energy – band gap – запрещенная зона; ширина запрещенной зоны 
2. elemental semiconductor – простой полупроводник 
3. compound – смесь; соединение compound semiconductor – сложный полупроводник 
4. intrinsic semiconductor – собственный полупроводник 
5. extrinsic semiconductor – примесный полупроводник 
6. to visualize – мысленно представлять себе; делать видимым, зримым, ощутимым 
7. to bind (bound) – связывать, скреплять 
8. lattice – кристаллическая решетка 
9. adjacent – примыкающий, смежный, соседний 
10. conduction band – зона проводимости, valence band – валентная зона 
11. to excite – возбуждать 
12. doping – легирование, введение примеси 
13. resistivity – удельное сопротивление 
14. impurity – примесь 
15. ruggedness – прочность, устойчивость 
16. radiant – излучающий; лучистый 
17. push-pull amplifier – двухтактный усилитель 
18. matching transformer – согласующий трансформатор 
II. Analyse the following derivatives and find their roots. Give more examples of similar word formation. 
Semiconductor, classified, easily, direction, essentially, concentration, revolutionize, ruggedness, small – dimensioned, reliability 
III. Make sure that you know the words below. What parts of speech do they belong to and what derivatives can they form? 
Conduct, flow, charge, fill, capable, exhibit, pure, modify, gain, design, consume, transform, oscillate, provide, amplify, supply 
IV. Match up 
1. the synonyms:

a) advance, to increase, to contain, motion, to arise from, perfect, to participate, property, fabrication, important;
b) movement, indispensable, achievement, to result from, to enlarge, ideal, to comprise, to take part, manufacture, feature; 
2. the antonyms:

a) elemental, ability, intrinsic, to bind, solid, opposite, possible, vacant, bulky, mobile 
b) inability, liquid, compound, similar, extrinsic, impossible, still, to disconnect, compact, occupied; 
V. Look through the following terms and make sure that you remember them. Try to explain the terms and use them in your own sentences and situations. 
conductor, semiconductor, insulator, charge carrier, positive charge carrier, negative charge carrier, electrical conduction, vacuum tube, transistor, amplification, current gain, lifetime, reliability, photocell, light source, low-impedance load, lowvoltage device, communications system, noise performance, transmitter. 
VI. Read and translate the text. 
TRANSISTORS AND SEMICONDUCTORS
One of the important advances in the development of electronics is the invention of semiconductor materials, a form of matter situated between metals and insulators in their ability to conduct electricity. The semiconductor is an electric conductor with resistivity in the range between metals and insulators, in which the electric charge – carrier concentration increases with the increasing temperature range. 
Semiconductors are usually materials which have energy – band gaps smaller than 2 e V. Semiconductors can be crystalline or amorphous and are classified as elemental and compound, intrinsic and extrinsic semiconductors. Elemental semiconductors are single-element semiconductor materials such as silicon or germanium. Compound semiconductors are materials containing more that one element, for example, III-V compounds such as gallium, arsenide, aluminium, arsenide, cadmium sulfide and copper oxide. Unlike the vacuum tube where current flow arises from the motion of charge carriers within a vacuum, semiconductor devices develop current flow from the motion of charge carriers within a crystalline solid. 
The conduction process in semiconductors is most easily visualized in terms of silicon and germanium which are by far the most widely used semiconducting materials. The atoms of each of these elements have four electrons in the outer shell (valence shell). These electrons are normally bound in the crystalline lattice structure. Some of these valence electrons are free at room temperature, and hence can move through the crystal; the higher the temperature; the more electrons are free to move. Each vacancy, or hole, left in the lattice can be filled by an adjacent valence electron. Since a hole moves in a direction opposite to that of an electron, a hole may be considered as a positive-charge carrier. 
Electrical conduction is possible by the motion of electrons or holes. A perfect semiconductor is essentially an insulator at absolute zero temperature, since its conduction band is vacant. As the temperature increases electrons are thermally excited from the valence into the conduction band and the conductivity increases. The free electrons in the conduction band and the holes in the valence band participate in electrical conduction. The electrons are negative charge carriers, while the holes are positive carriers. 
An important property of semiconductors is the ability to change their resistivity over several orders of magnitude by doping. Semiconductors with a low impurity concentration having electrical properties of the pure semiconductor material are called intrinsic semiconductors. Intrinsic semiconductors exhibit a negative coefficient of resistivity, since the number of carriers increases with temperature. Semiconductors with electrical properties modified by impurities are called extrinsic semiconductors. Semiconductor materials are widely used in the fabrication of transistors and diodes. 
A transistor is an active semiconductor device with three or more electrodes. It is called active since the transistor is capable of amplification and current, voltage and power gain. A transistor is an electron device in which electronic conduction takes place within a semiconductor. 
Transistors revolutionized radioengineering and electronics replacing bulky vacuum tubes and becoming indispensable in many applications. Having small size, great mechanical ruggedness, long lifetime and high reliability, transistors make it possible to design compact, small-dimensioned electronic devices which consume very little power and to produce devices which cannot be made with vacuum tubes. 
The transistors are used for direct transformation of heat energy into electrical energy by means of thermal elements. They are also used to transform radiant energy into electricity with the help of photocells or so called solar batteries. In later years light sources and lasers were built on the basis of transistors. The range of transistor applications is very wide. Transistors are used in class B push-pull amplifiers for high-power linear applications. 
Since the transistor is a lowvoltage device, low-impedance loads such as speakers and servomotors can be driven without a matching transformer. High-frequency applications of transistors include amplifiers, oscillators and mixers in communications system. They provide useful power gains with noise performance superior to that of vacuum tubes. High-frequency transistors used in mobile transmitters can supply 50W at 500 MHz. 
VII. Find in the text the English equivalents of the following phrases.
Способность проводить электричество; концентрация носителей электрического заряда; кристаллические и аморфные полупроводники; полупроводниковые материалы, состоящие из одного элемента; соединения элементов III-V групп; движение носителей заряда внутри кристаллического твердого тела; с точки зрения кремния и германия; структура кристаллической решетки; соседний валентный электрон; принимать участие в электропроводности; способность изменять удельное сопротивление посредством легирования; низкая концентрация примеси; электрические свойства, изменяемые примесями; усиление по току, напряжению и мощности; незаменимые во многих сферах применения; конструировать компактные, малогабаритные электронные устройства; непосредственное преобразование тепловой энергии в электрическую энергию; шумовая характеристика, превосходящая характеристику электровакуумных ламп. 
VIII. Agree or disagree with the following statements. Correct the wrong statements. 
1. The invention of semiconductor materials has negligible importance for the development of electronics. 
2. Electronical conduction of the semiconductor increases with the increasing temperature range. 
3. Semiconductor materials exit only in one form. 
4. Current flow in semiconductor devices results from the motion of charge carriers within a crystalline solid unlike the vacuum tube where current flow depends on the motion of charge carriers within a vacuum. 
5. Electrical conduction is possible by the motion of electronics or holes. The electrons are negative charge carriers while the holes are positive ones. 
6. Electrical properties of semiconductors can't be modified by impurities. 
7. Transistors revolutionized radioengineering and become indispensable in many applications. 
8. The range of transistor applications is not wide. 
IX. Explain what property determines the classification of materials into conductors, semiconductors and insulations. 
X. Dwell on types of semiconductors and their properties. 
XI. Describe the mechanism of electrical conduction and its possible forms. 
XII. Complete the following diagram to present the important characteristics of semiconductors and transistors. Semiconductor Transistor types properties Spheres of structure application advantages.

XIII. Speak on semiconductors and transistors, their characteristics, spheres of application and perspectives. 
XIV. Read the text and say what is the subject of the text? 
The point-contact transistor was invented in 1948 by John Bardeen and Walter H. Brattain, members of a team at Bell Telephone Laboratories working under the direction of William Shockley. «Invented» may not be the right word: «discovered» may be more correct, and Shockley himself has used the words «creative failure» in connection with the work that led to the device. 
The work at Bell Telephone laboratories immediately after World War II was directed towards producing a solid-state amplifier using semiconductor materials. Shockley had predicted from theoretical work that the resistance of a piece of semiconductor material should change when it was subjected to an electric field normal to the current flow. 
Experiments, however, did not confirm this. The prediction was, in fact, true but it was not until 1963 that it was verified by the invention of the insulated-gate field-effect transistor. The failure to observe the expected change in resistance was ascribed by Bardeen in 1947 to some surface states6 neutralising the effect of the applied electric field. Further experiments were devised to investigate the surface states of a semiconductor material. 
Perhaps the most important function of the point-contact transistor was its demonstration that a practical amplifying device could be made using the flow of charges through a semiconductor material. It provided a verification of the theoretical work on solid-state physics that had precended it. Much of the material technology that was to be further developed over the next two decades to enable the many newtypes of solid-state devices to be manufactured was developed from work done for the point-contact transistor on the purification of germanium, the growing of single crystals, doping, and preparing small slices of semiconductor material. In many different ways, the point-contact transistor prepared the way for the success of the junction transistor. 
The junction transistor was invented by William Shockley of  Bell Telephone laboratories in 1949. The original transistor consisted of a piece of a single crystal of germanium containing two n-type regions separated by a p-type region. The two n-type regions were called the base. The two pn junctions were biased in the same way as the emitter and collector wires in the point contact transistor had been. 
Today the most widely used technique for transistor fabrication is the diffusion process. Without the development of this technique of junction formation, the rapid growth made in all fields of transistor electronics would have been impossible. The alloy technique preceded the development of the diffusion process. Alloy transistors were among the first types manufactured and are still used, because the process is inexpensive and performance of the devices is good at low frequencies. The diffusion process has many advantages over the alloy process, i.e., precise control of junction areas and layer width, nonuniform-resistivity regions to provide for a variety of electrical characteristics, a variety of geometries to optimize current handling and frequency response. 
There are many variations of this process, but it basically involves exposing a semiconductor wafer of predetermined resistivity to a gaseous flow of impurities in a furnace. The gaseous impurity atoms thus diffuse into the semiconductor surface, forming a pn junction. A modification in the diffusion process which led to the development of integrated circuits, large-scale integration and other advanced technologies in semiconductor devices is the planar process. 
The term planar refers to a device in which each of the junctions, emitter-base and collector-base, is brought to a common plane surface. The significance of the planar process is that the pn junctions are terminated and protected beneath a silicon oxide layer. Thus many of the surface problems associated with other types of transistor fabrication techniques, i.e., high leakage currents and poor low-current dc gain, are eliminated. To improve switching speed, operating frequency, dc characteristics, collector voltage ratings, power dissipation, and reliability, the epitaxial collector was introduced to the planar transistor devices. 
The epitaxial process provides a means of growing a very thin high-purity single crystal layer of semiconductor material on a very heavily doped crystal wafer of the same type. The topography and geometry of transistors take many shapes. In power transistors the geometry is chosen to favor current-handling capability, whereas in small-signal transistors, high-speed operation is the design goal. 
Notes to the text 
1. point - contract transistor – точечный транзистор 
2. to confirm – подтверждать 
3. to verify – проверять; подтверждать, устанавливать истинность 
4. insulated-gate field-effect transistor – полевой транзистор с изолированным затвором 
5. to ascribe – приписывать; относить за счет чего-либо 
6. surface state – поверхностное состояние 
7. to precede – предшествовать 
8. junction transistor – плоскостной транзистор 
9. to bias – смещать, отклонять 
10. alloy transistor – сплавной транзистор 
11. precise – точный 
12. current handling – управление током 
13. frequency response – амплитудно-частотная характеристика 
14. semiconductor wafer – полупроводниковая пластина 
15. furnace – печь 
16. planar process – планарная технология 
17. to terminate – завершаться, оканчиваться; ограничивать 
XV. Say in what connection the following word combinations and phrases are used in the text. Give their Russian equivalents. 
«creative failure»; a solid-state amplifier; to be subjected to an electric field; to investigate the surface states of a semiconductor material; a practical amplifying device; the growing of single crystals; two n-type regions separated by a p-type region; the diffusion process; exposing a semiconductor wafer of predetermined resistivity; a common plane surface; the epitaxial process; to take many shapes. 
XVI. Find in the text words with similar meaning to the following words.  
Under the guidance; to forecast; to be exposed; to justify; to be proved; to watch; to attribute; to work out; to research; show; to give; to forerun; to allow; to be produced; to comprise; manufacture; cheap; characteristics; accurate; breadth; importance; connected with; to be excluded; to be built in; form; objective. 
XVII. Suggest a suitable title for the text. 
XVIII. Divide the text into logical parts, entitle them and write an outline of the text. 
XIX. Speak on the invention of a transistor and modern techniques of transistor fabrication. 
XX. Read the text and speak on the types of impurities. 
Impurities can be added to semiconductors to modify their electrical properties. This addition is termed doping. Silicon doped with pentavalent substitutional impurities such as phosphorus, arsenic, and antimony will have a higher electron density due to the easily ionized fifth electrons of the impurities. The hole concentration in such a silicon crystal is reduced since the np product remains constant. 
Dopants which increase the electron density are called donors. Dopant concentration is denoted Np. The addition of trivalent dopants such as boron, gallium, and indium to silicon will attract electrons and reduce the electron density. Again, since the np product remains constant, the hole density must increase. Dopants which reduce the electron density are called acceptors. 
Acceptor concentration is denoted Na. In an extrinsic (doped) semiconductor the current-carrier type introduced by doping predominates. Donor-doped material is called n-type because the majority of carriers are electrons. The electrons in such semiconductors are the majority carriers, while the holes are the majority carriers. Acceptor-doped materials are called p-type. Here the holes are the majority carriers and electrons are the minority carriers. Resistivity is determined by the concentration of majority carriers. 
Lifetime is the average time required for excess minority carriers to recombine with majority carriers. Recombination occurs at «traps» caused by impurities and imperfections in the semiconductor crystal. Semiconductor junctions are formed in material grown as a single continuous crystal to obtain the lattice perfection required, and extreme precautions are taken to ensure exclusion of unwanted impurities during processing. However, in some applications short lifetime is desired, and in such cases gold doping is used to achieve this. 
Carrier mobility is the property of a charge carrier which determines its velocity in an electric field. Mobility also determines the velocity of a minority carrier in the diffusion process. High mobility yields a short transit time and good frequency response. 

Notes to the text 
1. substitutional impurities – примесь замещения 
2. dopant – легирующая примесь 
3. donor – донор, донорная примесь 
4. acceptor – акцептор, акцепторная примесь 
5. majority carrier – основной носитель заряда 
6. minority carrier – неосновной носитель заряда 
XXI. Explain the purpose of doping. 
XXII. Discuss the difference between donor-doped materials and acceptor-doped materials. 

XXIII. Explain the terms lifetime and carrier mobility.

AMPLIFIERS
I. Read and memorize the following words.
1. gain - приобретать 
2. d-c (d.c.) = direct current - постоянный ток 
3. common - общий 
4. magnitude - величина 
5. a-c (a.c.) = alternative current - переменный ток 
6. capacitor - конденсатор 
7. scores - десятки 
8. value - величина, значение 
9. in the wake of - вслед за, непосредственно за 
10. corresponding - соответствующий 
II. Read the following international words and try to guess their meaning.
electronic, battery, economical, type, base, collector, emitter, popular, voltage, component, pulsation, to pulsate, microamperes, milliamperes, to control. 
III. Translate the derivatives define to what parts of speech they belong. 
1. amplifier – amplification – to amplify – amplified 
2. to operate – operation – operating 
3. to conduct – conductor – conductivity – semiconductor 
4. to consider – consideration – considerable 
5. capacitor – capacitance – capacity 
IV. Find the equivalents.
	a. считать, рассматривать 

b. величина 

c. преимущество 

d. постоянный ток 

e. работа 

f. переменный ток 

g. конденсатор 

h. предполагать 




1. advantage 
2. capacitor 
3. value 
4. suppose 
5. a.c. 
6. operation 
7. d.c. 
8. consider 
TRANSISTOR AMPLIFIERS
(1) In reсent years transistor amplifiers have gained wide acceptance in all branches of electronics The outstanding advantage of these circuits is that no heater voltage supply is required and that a small, low-current d-c source takes care of all transistor current needs, thus making battery operation quite economical. There are types of semiconductor amplifiers, namely: common-base, common-collector and common-emitter amplifiers. Of these the latter is the most popular. 
(2) Consider the operation of such an amplifier. First, let us suppose that there is no input signal. Direct current I is flowing in the base circuit, while direct current II is in the collector. The collector voltage II is of a constant magnitude. The alternating input voltage appearing, its variable component induces pulsation of the base current. The changing base current in its turn makes the collector current pulsate. This induces corresponding pulsations of the collector voltage, which come to the current output via capacitor. 
(3) In case a low-voltage transistor is used in the circuit, the alternating base current will be in the order of scores of microamperes, while the alternating collector current will be in the order of milliamperes. Thus a low input current controls a high output current, amplifying the input signal. 
(4) Thus, in the absence of the input signal the transistor base and collector carry direct currents, their value being determined by the resistance offered by the circuits. Once, the input signal is applied, the base current starts to change in the wake of the input signal, producing corresponding changes in the collector voltage and current. 
I. Translate into Russian.
absolute value, peak value, power value, working value, optimum value; shunting capacitor, disk capacitor, vacuum capacitor, variable capacitor; radio-frequency operation, broadband operation, unstable operation. 
II. Group the words correctly. 
1. stable - advantage 
2. main - current 
3. important - operation 
4. variable - capacitor 
5. alternating - value
III. Finish the sentences. 
1. The outstanding … of transistor amplifiers is that no heater voltage supply is required. 
2. Battery … of transistor amplifier is quite economical. 
3. Pulsations of the collector voltage come to the circuit output via  … .
4. In the absence of the input signal the … of the transistor base and collector currents are determined by the resistance offered by the circuits. 
________________________________________
1. values; 2. capacitor; 3. operation; 4. advantage. 

IV. Give denials.
1. There is only one type of semiconductor amplifiers. 

2. In this text the operation of common-base amplifier is considered. 

3. A low input current in the amplifier controls a low output current. 

TYPES OF AMPLIFIER DISTORTIONS
I. Read and memorize the following words. 

1. frequency - частота; 

2. to avoid - избегать; 

3. linearity - линейность; 

4. distortion - искажение; 

5. range - диапазон; 

6. to satisfy the requirements - удовлетворять требованиям; 

7. to occur - происходить, иметь место, случаться; 

8. to clip - ограничивать; 

9. feedback - обратная связь; 

10. to cause - вызывать, стать причиной. 

TYPES OF AMPLIFIER DISTORTIONS
The task of an audio amplifier is to take a small signal and make it bigger without making any other changes in it. This is a demanding task, because a musical sound usually contains several frequencies, all of which must be amplified by the same factor to avoid changing the waveform and hence the quality of the sound. An amplifier which amplifies all frequencies and amplitudes by the same factor is said to be linear. Departures from linearity lead to various types of distortions.  
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AMPLIFIER DISTORTION
All frequencies and all amplitudes within an amplifier's operating range must be amplified by the same factor to avoid distortion. An amplifier which satisfies this requirement is said to be perfectly linear. If the peaks of the waveform arc clipped, this gives rise to what is called harmonic distortion. Another type of distortion is intermodulation distortion, which occurs when different frequencies in the signal mix to produce sum and difference frequencies which didn't exist in the signal. Transient distortion occurs when amplifier components cannot handle the rate of change of the signal, for example in rapid percussive attacks. 
There is also transient intermodulation distortion (TIM) to which modern integrated circuits are susceptible. Such circuits depend upon feedback for their linearity, but time delays in the feedback can cause intermodulation distortion on fast transients in the signal.
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Harmonic Distortion. 
A common type of amplifier distortion is called harmonic distortion. It can arise if any component in the amplifier clips the peaks of the waveform. A common specification for high fidelity amplifiers is the total harmonic distortion. This distortion may be less than 1% or even less than 0,5% from 20-20,000 Hz for high quality amplifiers. 

Intermodulation Distortion. 

Non-linearity in amplifier components causes mixing of frequency components to form components at sum and difference frequencies. This intermodulation distortion is particularly troublesome in the reproduction of music because it generates frequencies which were not present in the original music and are thus very noticeable. Harmonic distortion may also be serious, but at least the musical sound probably already had these harmonics present as part of the harmonic content of the sound, so it can be tolerated to a greater degree than intermodulation distortion. 
II. Match the terms with the appropriate definition.
a) cause; b) avoid; c) feedback; d) range; e) frequency. 
1. The limits within which something operates, exists or is effective.
2. Uncontrolled noise from an electrical amplification. 
3. To keep away from. 
4. To lead to. 
5. A particular member of radio waves per second at which a radio signal is broadcast. 
III. Characterize each type of distortion. 
EMTRON AMPLIFIERS
I. Translate the text. 
(1) All Emtron amplifiers have been developed with a specific application in mind, and they all have one thing in common - the unique modular construction! All modules except where the power is concerned are interchangeable, irregardless of the model of the amplifier. The advantages of such a construction are enormous - not only from a service point of view, where a few minutes and a screwdriver is all you need. Modular construction also has a big advantage in manufacturing. 
These «new breed» high quality linear amplifiers are quite unique. Designed and built in Australia by professional engineers, who also happen to be amateur radio operators. At Emtron we sincerely believe that there is no other manually tuned amplifier on the market today that meets the craftsmanship, modern electronic engineering techniques, reliability and features of EMTRON amplifiers. 
(2) All Emtron amplifiers have very sophisticated tube protection circuitry, which protects the tube from all possible mishandling. Emtron does not only build amplifiers for amateur service, we also supply custom-built amplifiers for different applications such as professional applications, paramilitary, RF power generators (plasma, industrial and medical applications) as well as broadcasting. 
II. Find more information about different types of amplifiers. Be ready to speak about one of them.
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