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ПРЕДИСЛОВИЕ
Целью учебного пособия «Английский язык: профессиональное общение специалистов в сфере автоматизированных технологий и производств» является развитие, совершенствование и закрепление навыков различных видов чтения литературы по специальности; овладение специальной терминологией; формирование у обучающихся определенного уровня коммуникативной компетенции, который позволит им пользоваться английским языком на практике.

Пособие состоит из трех частей. Первая часть содержит 11 уроков (Units). Каждый урок включает основной текст (Text A) для изучающего чтения, текст для просмотрового чтения (Text B), текст для поискового чтения (Text C).

Работа над текстом А предполагает предтекстовый этап, на котором достаточное внимание уделяется особенностям словообразования, произношению слов-терминов, интернациональной лексике. Упражнения послетекстового этапа контролируют понимание текста в процессе изучающего чтения. 
Для тренировки извлечения актуальной информации из текста В студентам предлагаются предваряющие вопросы и упражнения типа «True - False». Тексты С могут использоваться как для пересказа, так и для письменного перевода в зависимости от сформированности у студентов соответствующих грамматических навыков. 
Каждый урок снабжен кратким грамматическим справочником, который содержит теоретические сведения, помогающие снять грамматические трудности предложенных текстов, и практические упражнения, направленные на выработку соответствующих грамматических навыков.

Вторая часть включает аутентичные тексты для внеаудиторного чтения, аннотирования и реферирования, посвященные современным проблемам автоматики. 
В третьей части пособия предлагается к изучению разговорная тема по специальности с выполнением упражнений, которые позволят студентам обсуждать перспективы своей профессиональной деятельности. 
Настоящее пособие предназначено для студентов технического вуза механического факультета, обучающихся по специальности “Автоматизированные системы управления производством” и продолжающих изучение английского языка в вузе на II этапе обучения. Пособие рассчитано на 100 часов аудиторных занятий.        

PART I
SECTION I. HARDWARE
LESSON ONE

Grammar: The Verb (Basic forms; Indefinite, Continuous, 
Perfect Active).

Text A. What is computing?

Dialogue. Meeting a Friend.

Exercises
1. Read the International words and guess their meaning:
centre, figure, final, to stop, to cross, real, machine, information, ordinary, business, complex, modern, automatic, second, multiplication, division, arithmetical, mathematical, logical, display, computer, operation, physical, number, analog, hybrid, press, to combine.
2. Pronounce the following words correctly:
suppose [sə'pouz] v – предполагать  

press [pres] v – нажимать
digit ['didʒit] n – цифра, число, разряд, символ 

total ['toutl] n – сумма, итог 

кеy [ki:] n – кнопка, клавиша, ключ
column ['koləm] n – столбик, столбец
addition [ə'diƒ(ə)n] n – сложение
compute [kəm'pju:t] v – считать, вычислять 
subtraction [səb'trækƒ(ə)n] n – вычитание 

take in ['teik'in] v – принимать (информацию)
multiplication  [,mлltipli'keiƒ(ə)n] n –умножение
data ['deitə] n pl – данные; информация  

division [di'viʒ(ə)n] n – деление
store [sto:] v – хранить, запоминать 
perform [pə'fo:m] v – выполнять, производить (действие) 

hardware ['ha:dwεə] n – аппаратное обеспечение ЭВМ
produce [prə'dju:s] v – производить, порождать,  

relation [ri'leiƒ(ə)n] n – отношение, соотношение, зависимость
sequence ['si:kwəns] n – последовательность, ряд
compare [kəm'pεə] и – сравнивать
select [si'lekt] v – выбирать
receive [ri'si:v] v – получать   

display [dis'plei] n – дисплей,  v – noказывать 
put out ['put'aut] v – выдавать (информацию) 

numerical [nju(:)'merik(ə)l] а – числовой, численный 
print [print] v –  печатать
number ['nлmbə] п – число, номер, цифра 
measurement ['meʒəmənt] n – измерение, вычисление
keyboard ['ki:bo:d] п – клавишный пульт, клавиатура 

property ['propəti] п – свойство, особенность
reasonable ['ri:znəbl] а – разумный  

express [iks'pres] v – выражать
Grammar Review

Времена группы Indefinite (Active) употребляется:

1) для констатации факта совершения действия или 2) для выражения обычно совершаемого действия в настоящем (V, V+(e)s), прошедшем (V+ed/ 2fV) или будущем (shall/will+ V) времени.

	We begin our studies in September.
	Мы начинаем занятия в сентябре.

	We began our studies in September.
	Мы начали занятия в сентябре.

	We’ll begin our studies in September.
	Мы начнем занятия в сентябре.


Времена группы Continuous Active выражают длительные, незаконченные действия в процессе их совершения и переводятся на русский язык глаголами несовершенного вида. Continuous Tenses образуется по формуле to be + V-ing.
	 Students are making an
 experiment in the laboratory.
	 Студенты проводят 
 эксперимент в лаборатории.

	 The scientist was making an
 experiment when we entered the
 lab. 
	 Ученый проводил эксперимент,
 когда мы вошли в лабораторию.

	At 8 o’clock tomorrow we’ll be making an important experiment.
	  Завтра в 8 часов мы будем
 проводить важный эксперимент.


Времена группы  Perfect Active выражают действия, законченные к определенному моменту в настоящем, прошедшем или будущем.

Perfect Tenses образуется по формуле to have +V-ed / 3fV.

	We have just translated this text.
	 Мы только что перевели этот текст.

	We had translated this text when our teacher came.
	Мы перевели этот текст, когда пришел наш преподаватель.

	By the end of the term we’ll have studied the material.
	Мы изучим материал к концу семестра.


3. Read and memorize the following word combinations:
a set of figures – ряд цифр, набор цифр
а right-hand column – правый столбик
to take in (put in) – принимать (информацию)

a sequence of reasonable operations – последовательность разумных операций
an ordinary business adding machine – обычная канцелярская суммирующая машинка
TEXT A

WHAT IS COMPUTING?

1. Suppose you sit down with a pencil and paper and centre your attention on adding a set of figures. You add first all the digits in the right-hand column, then all the digits in the next column, and so on – until you finally arrive at the answer. When you do this, you are computing.

2. When you stop at a street corner, looking first to the left for any coming car, then to the right, to cross the street or to wait on the sidewalk – you are computing.

3. When you are walking along a poorly marked path in the woods, thinking if you are really on the path or have lost it – you are computing.

4. When you are taking in information or data, performing reasonable operations (mathematical or logical operations) on the data, and are producing one or more answers – you are computing.

5. A machine can also do this. It can take in information or data perform a sequence of reasonable operations on the information which it has received, and put out answers. When it does this, it is computing.

6. A very simple example of a computer is an ordinary business adding machine which prints on paper tape the number entered into its keyboard, and also prints a total when you press the total key. A complex example of a computer is a modern automatic digital computer, which in each second can perform more than 100,000,000,000 additions, subtractions, multiplications, or divisions.

7. A computing machine can take in and store information because the hardware inside the machine expresses arithmetical and logical relations, such as adding or subtracting, comparing or selecting. A computer can also put out information; display the answers when it receives them. Hardware is useless without software which is computer instructions and programs.

8. The modern computers are of three kinds called analog, digital, and hybrid. An analog computer computes by using physical analogs of numerical measurements. A digital computer computes by using the numbers (digits) and yeses and noes expressed usually in 1's and 0's. A hybrid computer is a machine which combines some of the properties of digital and analog computers.

Notes:
until you finally arrive at the answer – до тех пор, пока вы наконец не получите ответ 

to cross the street or to wait on the sidewalk – чтобы перейти улицу или подождать на тротуаре 

a poorly marked path – едва заметная тропинка
if you are really on the path or have lost it – действительно ли вы находитесь на тропинке или заблудились 

yeses and noes expressed usually in 1’s and 0’s – да и нет, выраженные обычно единицами и нулями
Exercises
3. Give the Russian equivalents:
to centre attention on, to the right, to the left, a set of figures, and so on, a sequence of reasonable operations, to put out answers, to take in information, to store information, such as, to express mathematical and logical relations, hardware is useless without software, by using physical analogs, numerical measurements

4. Give the English equivalents:
налево, направо, выдавать информацию или данные, последовательность разумных операций, правый столбик, ряд цифр, и так далее, сосредоточивать внимание

5. Translate the words of the same root. Define speech parts:
to centre – a centre, to add – addition, to compute – a computer – computation, to mark – a mark, to inform – information, datum – data (mind! a date), to perform – performance, reasonable – a reason, to operate – operation, business – busy, to subtract – subtraction, to multiply – multiplication, to divide – division, logic – logical, arithmetic – arithmetical, measurement – to measure, relation – to relate
7. Memorize the following definitions:
1. A machine, which performs a sequence of reasonable operations on information, is a computer. 2. An analog computer is a machine, which computes by using physical analogs of numerical measurements. 3. A digital computer is a machine, which computes by using digits or numbers. 4. A hybrid computer is a machine, which combines some properties of digital and analog computers.
8. Answer the following questions:
1. How many operations does a modern computer perform? 2. What kinds of operations does an automatic digital computer perform? 3. What is a computer? 4. What is a very simple example of a computer? 5. Why does a computer take in and store information or data? 6. What kinds of modern computers do you know? 7. How does an analog computer compute? 8. How does a digital computer compute? 9. What is a hybrid computer? 10. What is hardware? 11. What is software?

9. Choose the 3rd form of the given verbs:
took, takes, take, taken; thought, think, thinks; arrive, arrives, arrived; did, done, do, does; speaks, speak, spoke, spoken; saw, seen, see, sees; was, were, is, am, be, been, are; writes, wrote, written; has, had, have; expresses, expressed, express; receive, received, receives

10. Translate the following sentences paying attention to the use of Indefinite, Continuous, and Perfect Tenses in the Active Voice:
1. My friend studies at the department of Electrical Engineering. I study at the same department. We do research. Student Ivanov also does his research. We discussed various problems at the seminar. They did many operations on the computer ES-1045. Yesterday we went to the Institute library. I answered all the questions at the exam in mathematics. We shall solve this algebraic problem. They will do their work in time. I shall compare my results with yours. 2. When you came he was calculating his problem. She was discussing some questions with her instructor. I shall be waiting for you at 6 o'clock. 3. He has given a short answer to my question. I have just come from the Institute. They have already gone home. They had written the program for the computer by June.
11. Fill in the blanks with the following verbs in the Present Indefinite Active:
to express, to compute, to receive, to perform, to store, to calculate, to put out, to take in, to do, to display

1. A computer ... or.... 2. Modern automatic digital computers ... more than 100 mln. additions, subtractions, multiplications, or divisions in each second. 3. A computer ... information or data ...  a sequence of reasonable operations on information and ... answers. 4. The hardware inside the computer ... arithmetical or logical relations such as adding or subtracting, comparing or selecting.5. When computers ... results, they ... them.

12. Give the proper tense of the verbs given in brackets:
1. An ordinary business adding machine (to be) a very simple example of a computer. 2. When a computer (to do) reasonable operations, it (to compute) or (to calculate). 3. When I (to come) into the room my friend (to compile — составлять) a program. 4. A computer (to store) information which it (to receive). 5.... (to come) to the laboratory, I ... (to show) you how to calculate by using a computer. 6. The electronic computer ES-1045 just (to perform) its calculations.

 13. Read the dialogue and try to reproduce it.

MEETING A FRIEND

A: Hallo, В.! Where are you going?

B: Hallo, A.! Haven't seen you for ages!  I am going to the Institute.

A: Oh! You are a student now! What Institute have you entered? 

B: I've entered the Polytechnic Institute.

A: Good for you!  And what department do you study at?

B: I study at the Electrical Engineering Department. My speciality is Electronic   Computers (Automated Control Systems, Applied Mathematics).

A: You liked mathematics at school, didn't you? They say one should know that subject well to study your speciality.

B: You're right. Mathematics was my favourite subject at school.

A: And you know already what a computer is, don't you?

B: Yes, I do. A computer is a machine, which performs a sequence of reasonable operations on information. I also know what simple and complex computers are.

A: It's very interesting! Tell me, please.

B: With pleasure, listen to: a simple computer is an ordinary business adding machine, and a complex computer is a modern electronic digital computer which performs more than 100 mln. operations a second.

A: Can you say, please, what kinds of operations a modern electronic computer performs?

B: Yes, I can. It performs addition, subtraction, multiplication, and division. These operations are called arithmetical operations. But modern computers perform logical operations too.

A: Well, what are they?

B: Logical operations that I know are comparing and selecting.

A: What will you do after graduating from the Institute? 

B: I shall work as a system-engineer (an engineer-mathematician). But I am sorry. I must hurry to the Institute, I'm afraid to be late for the lectures. So long!

A: Wish you luck in your studying. So long!
Notes:
Haven't seen you for ages! – He видел тебя целую вечность!

to enter the Institute – поступать в,институт
Good for you! – Молодец!

electrical engineering department – зд. электромеханический факультет
automated control systems – автоматизированные системы управления

applied mathematics – прикладная математика
they say – говорят
one should know – нужно знать 

with pleasure – с удовольствием
to be called – называться 

to graduate from the Institute – окончить институт 

a system-engineer – инженер-системотехник
an engineer-mathematician – инженер-математик
to hurry – спешить, торопиться

So long! – Пока!

wish you luck – желаю тебе удачи
LESSON TWO
Grammar: Indefinite, Continuous, Perfect Passive. 
Modal Verbs and Their Equivalents. There + to be.

Text A. Information, Machine Words, Instructions, Addresses 
and Reasonable Operations.

Text B. How Much Should an Educated Man Know 
about Computers?

Exercises
1. Read the international words and guess their meaning:
character, reaction, to react, instruction, register, code, bit, byte, typically, group, address, magnetic, polarize, differentiation, integration, binary, basic, physically, physical, selection, to sort, separate, part, standard, correct

2. Pronounce the following words correctly:
sign [sain] n – знак, обозначение, символ, признак

handle ['hændl] v –  управлять, oпeрировать

the same [seim] а –  тот же самый
state [steit] v –  устанавливать, указывать

voltage ['voultidʒ] n –  напряжение, разность потенциалов 
address [ə'dres] n – адрес, v адресовать
contain [kən'tein] v – содержать

 arrangement [ə'reindʒmənt] n –  расположение, размещение

typewriter ['taip,raitə] n –  пишущая машинка

some [sлm] а – некоторый 

react [ri:'ækt] v –  реагировать  

polarize ['pouləraiz] v –  поляризовать

unit ['ju:nit] n –  единица, блок, устройство, элемент 

surface ['sə:fis] n –  поверхность, плоскость 

sorting ['so:tiη] n –  сортировка 
separate ['seprit] a –  отдельный 
                                                              variable['vεəriəbl] n –  переменная величина 

represent [,repri'zent] v –  представлять 

include [in'klu:d] и –  включать
power ['pauə] п – мощность, сила, энергия, степень, способность

zero ['ziərou] n –  нуль, нулевая точка
matching ['mætƒiη] n –  согласование 
call [ko:l] v  –  называть 
consist [kən'sist] (of) v –   состоять (из)   

determine [di'tə:min] v –  определять
rotation [rou'teiƒən] n –  вращение, чередование
        Grammar Review
Модальные глаголы can (could), may (might), must не обозначают действия, а выражают отношение к нему, т.е. возможность, вероятность или необходимость совершения действия. Само действие выражается инфинитивом смыслового глагола без частицы to.
	I can translate this article without a dictionary. 
	Я могу перевести эту статью без словаря.

	You may come here every day.
	Ты можешь приходить сюда каждый день.

	They must meet him.
	Они должны встретить его.


У этих модальных глаголов есть эквиваленты, которые используются взамен отсутствующих временных форм этих модальных глаголов.

can = be able to

may =be allowed to

must = have to, be to
	We will be able to see each other very often.

	Мы сможем видеться очень часто.

	He will be allowed to borrow books from this library.
	Он сможет взять книги из этой библиотеки.

	He had to work hard to pass his examination.
	Он должен был работать усердно, чтобы сдать свои экзамены.

	We were to inspect the new devices.
	Мы должны были проверить новые приборы.


В пассивном залоге (Passive Voice) в отличие от активного залога подлежащее не совершает действия,  а испытывает какое-то действие на себе. Пассивный залог образуется по следующей формуле: to be + 3fV, где to be является вспомогательным глаголом и изменяется по временам. 

Пассивные конструкции переводятся возвратным глаголом (строится) и неопределенно-личным предложением (строят).
	This problem is discussed at the conference.
	Эта проблема обсуждается на конференции.

	His lectures were always listened to with great attention.
	Его лекции всегда слушали с большим вниманием.



3. Read and memorize the following word combinations:
a number of = a set of  –  ряд, несколько, некоторое количество

per second – в секунду
a particular memory location or cell  –  особая ячейка памяти
its own unique address  –  свой собственный уникальный адрес

instead [in'sted] of saying –  вместо того, чтобы сказать

to take a square root –  извлекать квадратный корень

to raise to a power –  возводить в степень
TEXT A

INFORMATION, MACHINE WORDS, INSTRUCTIONS, ADDRESSES AND REASONABLE OPERATIONS

1. Information is a set of marks or signs that have meaning. These consist of letters or numbers, digits or characters, typewriter signs, other kinds of signs, and so on. A computer reacts differently to different digits or characters, and reacts to them as units that have meaning. For example, information for an analog computer has to be in the form of distances, or rotations, or voltages, or other physical variables. And for a digital computer information has to be in the form of digits or numbers.

2. Any information may be represented by the binary system including two digits: one (1) and zero (0). Each 1 and 0 is a separate binary digit called a bit. A bit is the smallest part of information. Bits are typically grouped in units that are called bytes. A byte is the basic unit of information used in modern computers and consists of eight bits.

3. The bytes are handled usually in standard groups called machine words or just words. There are two basic types of information or words that can be put into a memory cell or location: words that are numerical quantities and words that are computer instructions. Regularly, an instruction to the machine is expressed as a word; and so the same set of characters may have meaning sometimes as a number, sometimes as an instruction. A speed of 96,000 characters per second is the same as a speed of 8,000 words per second. Most human beings could not take even 12-digit number per second.

4. Physically the set of bits is a set of arrangements of some physical equipment. One of the ways of storing information in a computer is storing by using a set of small magnetically polarized spots on a magnetic surface.

5. The computer is told what operations to perform by means of instructions. An instruction is a command to the computer. It consists of a verb (an operational code) and a noun (an operand). For example, if the computer is instructed "Add 365 the number of times stated in the register R", and if the register R stores the code for number 3, then the computer will perform that operation three times. An instruction word looks like a number, and there is no way to tell from the word itself whether it is a quantity or an instruction. The computer must be told exactly which address contains an instruction and which contains a quantity.

6. An address is the name of particular memory location or cell. Each memory location (word or byte) has its own unique address or number just like a post office box. For example, if the computer contains 100 memory cells, their respective addresses might be the numbers from 1 to 100 (or 0 through 99). And instead of saying "A word is in a memory cell", the computer personnel say, "The contents of an address аre a word."

7. Reasonable operations are mathematical and logical. Mathematical operations include arithmetic and algebraic operations. Arithmetic operations are addition, subtraction, multiplication, division, taking a square root, etc.; and algebraic operations are called rising to a power as well as differentiating and integrating.

8. Logical operations include comparing, selecting, sorting, matching, etc. These are operations which may be performed either on numbers, or on expressions consisted of letters such as ordinary words. A very important logical operation performed by a computer is determining, i.e., which of two operations is to be performed next.
Notes:
numerical quantities –  численные значения (величины)

Most human beings could not take even 12-digit number per second – большинство людей не смогли бы   воспринять даже 12-значное число в секунду

their respective addresses might be the numbers –  их соответственные адреса могли бы быть числами
Exercises
4. Find the equivalents:
	1. numerical measurements                             
	1.физическое оборудование

	2. by   using    physical analogs
	2.скорость в секунду

	3. the binary system
	3.численные величины

	4. any information
	4. численные измерения

	5. other physical variables
	5. двоичная система

	6. numerical quantities
	6. любая информация

	7. a speed per second
	7. один из способов

	8. physical equipment
	8. особая ячейка памяти

	9. one of the ways
	9. используя физические аналоги

	10. a particular memory cell
	10. другие физические переменные



5. Arrange (a) synonyms and (b) antonyms in pairs and translate them:
a) to perform, to compute, to take in, a figure, to arrange, to show, to carry out, a digit, to calculate, little, to display, small, to receive, to position, instruction, data, location, command, information, cell

b) inside, to the right, addition, multiplication, simple, to the left, division, outside, small, complex, big, subtraction, differentiating, at the right, integrating, at the left, the right-hand column, the left-hand column

6. Form nouns from the verbs by adding suffixes:
-ment [-mənt]

Model: to equip – equipment

to arrange, to require, to measure, to state, to develop

-sion [-Zn]

Mode1: to divide – division

to decide, to include, to conclude, to exclude

-ion [-(ƒ)n]

Model: to direct – direction

to subtract, to select, to react, to construct, to act

-ation [-eiƒn]

Model: to compute  –  computation

 to inform, to combine, to determine, to represent, to differentiate, to integrate, to polarize
7. Complete the following sentences:
1. Information is a set of marks or signs that.... 2. Reasonable operations are.... 3. Logical operations include.... 4. A very important logical operation is.... 5. Physically the set of bits is a set of arrangements of some.... 6. Determining means which of two operations is to be performed.... 7. The computer must be told exactly which address contains ... and which contains ... .8. The computer is told what operations to perform by means of ... .9. Any information may be represented by the binary system including two digits: ... and... . 10. A bit is the smallest part of....

8. Memorize the following definitions:
1. Information is a set of marks or signs that have meaning. 2. Reasonable operations are mathematical and logical operations. 3. Mathematical operations include arithmetic and algebraic operations. 4. The smallest unit of information for a computer is called a byte. A byte consists of eight bits. 5. The word "bit" is formed from the letter "b" in the word "binary" and two letters "it" in the word "digit".

9. Answer the following questions:
1. What is information? 2. What does a set of marks consist of? 3. What is one of the ways of storing information in a computer? 4. What is a byte? 5. What is a bit? 6. How many bits does a byte usually contain? 7. What is an instruction? 8. By means of what is computer told what operations to perform? 9. What are machine words? 10. What does a machine word consist of? 11. What are addresses? 12. What are reasonable operations? 13. What do mathematical operations include? 14. What do logical operations include? 15. In what system is information represented for the modern electronic computer? 16. What are the two basic types of words that are put into a memory?

10. Translate the following sentences paying attention to the words in bold type:
a) 1. What kind of computer was it? It was a digital computer. 2. The computer can perform different kinds of operations. 3. This kind of a logical problem is very simple. 4. Will you kindly explain to us the operation of this kind of a machine? Be so kind, show us the new equipment.

b) 1. As you already know logical relations in a computer are expressed by hardware. 2. As the ordinary business adding machine has the special equipment inside it, it can store information. 3. An electronic computer can add, subtract, multiply, and divide as well. 4. Natural sciences include mathematics, physics, chemistry, medicine, geology, biology, bionics, as well as the engineering sciences and other fields of knowledge. 5. As our professor was speaking of the history of computers, he mentioned P. L. Chebyshev and his great inventions. 6. My friend works at a plant as an engineer.

c) 1. Progressive people everywhere in the world must fight for peace. 2. Yesterday we heard an interesting lecture on modern electronics, which was arranged for the students. 3. He asked me for a book on microcomputers' organization. 4. The first computing machines were not reliable, for there were no good electrical units. 5. The instructions are placed inside the computer, for the computer itself can select the numbers of instructions.

11. Read and translate the following sentences paying attention to the predicates in the Passive Voice:
1. These digits are easily multiplied. 2. I was asked many questions about my work. 3. They were explained how to solve this problem on a computer. 4. The sequence of reasonable operations has been performed by the computer. 5. The new department of mathematics has just been opened. 6. Many books on computers' organization and architecture had been translated from Russian into English by the end of the last уеаг. 7. The experiments on the new microcomputer were being carried out during the whole month. 8. All the digits are recorded on the paper tape when addition is performed. 9. The new key adding machine was transferred into the next room yesterday. 10. The sequence of reasonable operations is now being carried out by this microcomputer. 11. The conference was addressed by a well-known scientist. 12. The invention of computers was spoken about at the last lecture. 13. Modern personal computers are always looked at with interest.14. Many new branches of industry have been developed in our country since World War II.

12. Fill in the blanks with the verbs given below. Use them in the Passive Voice:
to express; to carry out; to invent; to record; to polarize; to tell; to store; to represent; to require; to construct

1. All the digits inside the hardware ... by the arranging of the special equipment. 2. Complex calculations ... with the help of a computer. 3. A special counter wheel for an arithmometer ... by a Russian engineer V.T. Ordner in 1874. 4. The answers of computations ... often in the form of tables. 5. Small spots on a surface inside a computer ... magnetically. 6. By means of аn instruction any computer ... what operations to perform. 7. All instructions ... in registers, the units of hardware. 8. Any information ... by the binary system. 9. Numbers or instructions… for solving a problem by a computer. 10. Several computing units ... by M. V. Lomonosov for computational science.

13. Read and translate the following sentences paying attention to the modal verbs and their equivalents:
1. Information or data can be stored in the computer's memory or storage. 2. An analog computer is able to calculate by using physical analogs of numerical measurements 3. The first automatic computers could operate at the 1оw speed. 4. Your paper may be published at our Institute 5. My friend was happy when at last he might work at the computing centre. 6. Our students are allowed to visit the computing centre. 7. Every student must know that a digital computer performs reasonable operations. 8. Some operations for this computer have to be changed and new instructions have to be added. 9. The instructions are recorded in the order in which they are to be carried out. 10. You should know the difference between the digital and analog computers. 11. We ought to help him to solve this problem by a personal computer. 12. According to the time-table you are to begin your classes at 8 o'clock. 13. Every student of our speciality has to know what a hybrid computer is. 14. We were permitted to attend the conference on cybernetics [,saiba:'netiks].

14. Find the sentences in which the verbs 'to have' and 'to be’ are translated as «должен»:
1. This ordinary adding machine has ten keys for each column of digits. 2. The main task of this article was to show the results of research work. 3. This personal computer has been constructed at our lab. 4. The lecture was to begin at 9 o'clock. 5. Our aim is to study hard and master our speciality. 6. Our lab assistant has to construct this electronic device. 7. The general purpose of this unit (block) is to perform different arithmetic operations. 8. The participants of the scientific conference are to arrive tomorrow. 9. You have to remember the names of the scientists who have contributed to the development of your speciality. 10. The results of the experiment have carefully been checked up today.

15. Translate the following sentences paying attention to 'there + to be':
1. There are many universities and institutes in our country. 2. There is a students' scientific and technical society at our Institute. 3. There are various computers at our computing centre. 4. There were only four departments in our Institute some years ago. 5. There will be some engineers at the seminar on programming tomorrow. 6. There is a seminar on history of Russia today. 7. There was a lecture on cybernetics yesterday. 8. There were many ways of solving the problem. 9. There are many complex parts and units in every computer. 10. There will be some new laboratories in our Institute next year.

16. Read Text B. Render it in Russian.
TEXT В
 HOW MUCH SHOULD AN EDUCATED MAN KNOW ABOUT COMPUTERS?

Some years ago in the United States of America a discussion on the question what an educated man is was organized. At this discussion one of the definitions of an 'educated man' was this:

An educated man:

– is able to read, write, and do arithmetics;

– has a basic knowledge of the history and geography of world and man;

– understands the scientific method, and has an elementary knowledge of at least one science;

– has an elementary knowledge of mathematics and logic, what they are, and how to use them;

– knows at least one other language besides his own well enough to read it and talk a little in it;

– can say what he means in suitable words both speaking and writing;

– is able to listen, knows how to learn, enjoys learning;
– never forgets that his views and opinions  may be wrong, and is always ready to change them on evidence; 

– has an elementary knowledge of computers and programming, and some active experience with a whole computer is highly desirable.

An educated man of 200 years ago in the United States did not need to know anything about science. An educated man of 25-30 years ago did not need to know anything about computers. But an educated man of today needs to have at least some significant knowledge of science, and at least a little significant knowledge about computers.

The summary knowledge that an educated man should know about computers could be put down on ten sheets of paper, in about 3,000 words.

Notes:
an educated man  –  образованный человек
basic knowledge  –  основные знания

at least  –  по крайней мере

well enough  –  достаточно хорошо

suitable  –  подходящий, соответствующий

views and opinions  –  точки зрения и мнения

on evidence  –  при наличии доказательств 

to be desirable  –  быть желательным

significant  –  существенный
could be put down on ten sheets of paper  –  могли бы поместиться на десяти страницах
LESSON THREE

Grammar. The Infinitive and Its Constructions. 
Emphatic Construction  It is (was) . . . that (who, which) ... 

Text A. Input and Output Units. 

Text В. Terms. 

Text C. Reliability. 

Exercises
1.Read the following international words and guess their meaning:
Active, passive, practical, problem, programming, experiment, to consult, form, regularly, to construct, arithmometer, to energize, to control, peripheral, efficient, buffer, pulse, impulse, communication, interesting, to operate,  functional, minute, record, line, factor, process

2. Pronounce the following words correctly:
input ['input] n  –   ввод, входное устройство

device [di'vais] n  –   устройство, прибор, механизм, элемент

provide [prə'vaid] v  –   обеспечивать, давать, снабжать

means [mi:nz] n  –  средство

communication [kə,mju:ni'keiƒ(ə)n] n  –   связь, сообщение

accept [ək'sept] v  –  принимать (информацию)

purpose ['pə:pəs] n – цель, намерение, назначение

north-south ['no:θ'sauθ]  –  север-юг
vice versa ['vaisi'və:sə]  –  и наоборот
output ['autput] n – вывод, выходное устройство, выход                                        vary ['vεəri] v –  менять(ся)

according to [ə'ko:diη tə] phr cj  –  согласно
capacity [kə'pæsiti] n –  способность, емкость

auxiliary [og'ziljəri] a –  вспомогательный, дополнительный

rate [reit] n –  скорость, степень, норма, коэффициент, частота

control [kən'troul] v –  управлять, контролировать          
speed [spi:d] n –  скорость, быстродействие

consequently ['kons(i)kwəntli] adv –  следовательно                                                ratio ['reiƒiou] n –  отношение, коэффициент, соотношение

acceptable [ək'septəbl] а –  приемлемый
message ['mesidʒ] n – сообщение, передаваемый блок информации

release [ri'li:s] v –  освобождать
                                                                        tremendous [tri'mendəs] a –  огромный
advantage [əd'va:ntidʒ] n –  преимущество
Grammar Review
Инфинитив – это неличная форма глагола, признаком которого является частица «to».

Инфинитив может выполнять функции подлежащего, дополнения, обстоятельства и определения.
	To make mistakes is easy.
	Ошибиться легко (подлежащее).

	He stopped for a minute to read the notice.
	Он остановился, чтобы прочитать объявление. (обстоятельство)

	The tourists had three miles to go. 


	У туристов было три мили, которые нужно было пройти. (определение)


Предложения с субъектным инфинитивным оборотом переводятся на русский язык: 

1) безличным предложением (говорят, что …; известно, что …), за которым следует придаточное дополнительное предложение с союзом  что;
2) простым предложением с вводными словами: как известно, как считали, вероятно, по-видимому.
	He is said to work hard at his English.
	Говорят, что он упорно работает над английским.

	This laboratory appears to be working out new possible applications of a laser.
	По-видимому, эта лаборатория разрабатывает новые применения лазера.


3. Memorize the following word combinations:
means of communication  –   средство связи
punched holes and blanks  –  перфорированные отверстия и пробелы
a punched card  –   перфокарта
a punched tape  –   перфолента
data-handling equipment – оборудование по управлению данными
a factor of advantage  –  коэффициент преимущества
peripheral or auxiliary devices  –   вспомогательные устройства

proper speed  –   надлежащая скорость
TEXT A
INPUT AND OUTPUT UNITS (I/O UNITS)

1. The part of the computer that takes in information is called the input unit. The input unit or device provides the means of communication between the computer and the people who are interested in its operation.

2. To be accepted by the machine, information for a digital computer has to be in the form of digits 0, 1,2, 3, 4, ... 9 or characters А, В. С, D, ... . These characters are regularly expressed for the computer's purposes as six or seven 1's and 0's. The 1's and 0's may be expressed for the computer: as punched holes (1) and blanks (0) in a card or a paper tape; as presence (1) and absence (0) of electrical pulses; or as polarized spots on a magnetic surface; for example, south-north is 1 and north-south is 0, or vice versa, etc.

3. So the input unit makes possible communication from the other data-handling equipment and human being to the computer. It is the functional part of the computer that accepts the data to be operated on and programs for operating. It may consist of a keyboard operated tape punch, a paper tape reader, a card reader, and an electric typewriter.

4. The part of a computer that puts out information is called the output unit. The computer can easily put out information in a form acceptable to human beings. For example, the computer may give impulses to an electric typewriter, so that the keys are energized in the proper sequence to type out a message in ordinary typed characters which human beings can read, etc.

5. The output of a computer is known to vary according to the capacity of the auxiliary equipment receiving the information. A computer can record on a magnetic tape at the rate of 1,000,000 characters per second. It can also control a paper tape punch which will punch a paper tape at the rate of 100 characters per second; or a card punch which will punch per second about 300 standard punch cards of 80 columns; or a high-speed line-printer which will punch 20 lines per second, each of 80 to 120 characters. Input and output devices are usually called peripherals.

6. All this peripheral equipment is slow as compared with the computer. Consequently, for efficient use of the computer's tremendous calculating speed, devices called buffers may be used. A buffer is known to be a storage device, which is able to take in information at a very high speed from the computer and release the information at the proper speed for the peripheral equipment.

7. A human being is known to write by hand at the rate of about 30 words per minute, or to type at the rate of about 60 words per minute, or to talk at the rate of 200 or 250 words per minute. The ratio between a computer speed of about 40,000 words per second, and the top output speed of a human being of about 4 words per second, gives a factor of advantage to the computer of about 10,000 to 1 at the beginning of the 60's. Nowadays this ratio is much more.

Notes:
the input unit makes possible communication from the other data-handling equipment and human being – блок ввода позволяет установить связь от другого оборудования по обработке данных и человека
a keyboard operated tape punch – ленточный перфоратор, работающий от клавишного пульта
Exercises
4. Find the equivalents:
	1. input of a computer   
	1. наличие и отсутствие

	2. auxiliary equipment 
	2. перфорированные отверстия

	3. at the rate of  
	3. устройство вывода

	4. a high speed line-printer 
	4. высокоскоростной линейный принтер

	5. for efficient use  
	5. коэффициент  преимущества

	6. a storage device 
	6. со скоростью

	7. a factor of advantage 
	7. для эффективного использования

	8. output unit 
	8. вспомогательное оборудование

	9. punched holes 
	9. устройство ввода

	10. presence and absence
	10. запоминающее устройство


 5. Insert prepositions where necessary:
1. A computer can record ... magnetic tape ... the rate ... 1,000,000 characters ... second. 2. As compared ... the computer the auxiliary or peripheral equipment is rather slow. 3. A human being can write ... hand ... the rate... 30 words ... minute. 4. ... ... the capacity ... the peripheral equipment receiving information the output ... a computer varies very much. 5. A factor ... advantage ... the computer compared ... a human being is ... 10,000 ... 1.


6. Complete the following sentences:
1. The peripheral equipment is slow as compared with ... .2. Devices called buffers may be used for efficient use of the computer’s.... 3. A human being is known to type at the rate ... .4. The ratio between a computer speed and the output speed of a human being gives a factor of ... to a computer. 5. The input unit accepts the data ... and programs for....

7. Memorize the following definitions:
1. Input unit is a section of the computer, which accepts information from outside the computer. 2. Output is a device or devices, which put out information of the computer. 3. Buffers are storage devices accepting information at a very high speed from the computer and releasing information at the proper speed for the peripheral equipment.

8. Answer the following questions:
1. What is the general purpose of the input unit? 2. How may the 1's and 0's be expressed for the computer? 3. What is the general purpose of the output unit? 4. What does the peripheral equipment consist of? 5. What is the general purpose of a buffer? 6. What is the ratio between a computer's speed and the top output speed of a human being? 7. How are input and output devices usually called?

9. Form adverbs from adjectives by adding the suffix  -ly:
easy, reasonable, usual, special, physical, functional, real, regular, magnetical, different, logical, mathematical, subsequent, consequent

10. Form nouns from verbs by adding the suffixes -er,  -or:
to work, to invent, to compose, to calculate, to operate, to act, to react, to receive, to transmit, to select, to use, to combine

11. Arrange (a) synonyms and (b) antonyms in pairs and translate them:
a) speed, peripheral, to control, to write, auxiliary, to do, to receive, rate, to record, to get, to make, to handle, device, unit, instruction, part, to accept, command, section, information, data, to take in

b) to add, presence, hole, input, north, decimal, to multiply, to divide, binary, south, output, blank, absence, to subtract

12. Translate the following sentences paying attention to the Infinitive:
1. The assistant came to instruct students how to handle instructions. 2. The assistant came to be instructed by the professor. 3. The main purpose of the computers is to solve complex problems. 4. To perform reasonable operations a computer must have a way of accepting data. 5. To add and to subtract means to perform mathematical operations. 6. P.L. Chebyshev, a Russian scientist, was the first to construct an arithmometer. 7. The input unit to be described here is a new device. 8. Punched holes in a card or a paper tape are used to represent 1's and 0's. 9. To carry out the instruction, the computer must accept the data in the form of punched holes and blanks. 10. In order to program in a good way the programmer needs detailed data about the program and the way it is to be done.
13. State the functions of the Infinitive and translate the sentences:
a) 1. To do the program the programmer must have a good under-standing of the problem for the computer. 2. To do the program for a computer is the main duty of a programmer. 3. The programmer must do a program to give accurate instructions to the computer. 4. Electric typewriters are very slow and are used only by operators to communicate with a computer. 5. To make possible communication from a human being and a computer is the main purpose of the input unit.

b) 1. The experiments to be carried out will be very important. 2. M. V. Lomonosov was the first to receive the higher education among peasants in Russia. 3. Information to be computed is stored usually in registers – units of hardware. 4. The machine to operate with the keys is named an ordinary adding machine. 5. A sequence of reasonable operations to be performed will be done by computer "M-220". 6. The programmer to do the program for a computer must have a good knowledge of mathematics.
14. Translate the sentences paying attention to the Subjective Infinitive Construction:
1. The input and output units are known to be the parts of a computer. 2. The human being does not seem to be able to add or to multi-ply without using auxiliary devices such as a pencil and paper. 3. Historically linear programming proved to be especially effective in analyzing industrial processes. 4. This type of the output unit is said to use a punched paper tape. 5. Devices for accepting information are said to have been described in some magazines. 6. Automated Management Systems are known to have appeared quite recently. 7. Our programmers are known to be studying the theory of programming. 8. In ancient times the sun was thought to be revolving round the Earth. 9. Y.A. Gagarin is known to be the first cosmonaut who made an orbital flight around the Earth. 10. The French mathematician Pascal is known to construct the first mechanical computer.
15. Translate the following sentences with the emphatic construction It is (was) ... that (who, which, when) . . .
1. It is electrical engineering that deals with all kinds of electrical instruments and devices. 2. It was the invention of the computer that revolutionized the thinking process. 3. It was in 1944 when the first automatic computer appeared and began to operate. 4. It is an input unit that accepts information from outside the computer.5. It was B. Pascal who invented the first mechanical computer. 6. It is the programmer who does the program for a computer. 7. It is in industrial technology and scientific development that electronic devices contributed greatly. 8. It was Norbert Wiener who was considered to be the father of cybernetics.

16. Find the equivalent to the following Russian sentence:
Именно П. Л. Чебышев в России в 1882 году изобрел первый арифмометр, выполняющий автоматически умножение и деление.

1. It was in 1882 when P. L. Chebyshev invented the first arithmometer performing automatically multiplication and division. 2. It was in Russia where P. L. Chebyshev invented the first arithmometer performing automatically multiplication and division. 3. It was P. L. Chebyshev who invented in Russia in 1882 the first arithmometer performing automatically multiplication and division. 4. It was the first arithmometer performing automatically multiplication and division that was invented by P. L. Chebyshev in Russia.

17.  Read Text В and translate it without a dictionary. Render it in Russian:

TEXT B 
TERMS

The special terms of any subject are the keys to understanding it. The special terms of the field of computers are accordingly the keys to understand this field.
Among the many special terms in any field of knowledge there are two kinds: those that are essential that convey the key ideas of the subject to a person interested in understanding it; and those that are helpful but not essential. An example of the first kind of terms in the computer field is "binary notation"; it would be very hard to understand much in the field of computers without knowing the meaning of "binary notation". An example of the second kind is "minimum latency programming"; for many purposes it is not necessary to know exactly what this term means.

Notes:
binary notation – двоичное исчисление
it would be very hard to understand much –  было бы очень трудно понять многое
minimum latency  programming – минимальное скрытое программирование

18. Translate Text C with a dictionary
TEXT C
 RELIABILITY

The first automatic computers of the 1940's were not reliable. The equipment of which they were made had not been accurate and reliable. The programmer for the problem usually had to program the check by doing the same operation in another way. For example, in multiplication A times В he used the equipment differently from В times A, and so both operations might be programmed, and then the computer was given an instruction to compare the results. If a difference in results was more than a tolerance, the machine was stopped and the operator in charge of the computer and the mathematician in charge of the program consulted on how to get rid of the error.

Those days have long since gone. Now computers can operate with extraordinary reliability, with as many as a billion or ten billions operations between errors. Automatic checking of different kinds is built into the machine.
LESSON  FOUR

Grammar. The Participle. The Absolute Participle 
Construction.

Text A. Memory or Storage Unit. 

Text B. The Floppy Disks. 

Text B'. Bubble Memory. 

Text C. Chips.

Exercises
1. Read the international words and guess their meaning:
final, base, container, register, object, subject, transmission, million, billion, disk, serial, series, track, resistor, transistor, millisecond, nanosecond, reaction, concentric, integration, technology, bipolar, diode, diameter, result, correct, to generate, element

2. Pronounce the following words correctly
storage [´sto:ridʒ] n –  запоминающее устройство (ЗУ), память
intermediate [,intə(:)'mi:djət] a –  промежуточный
                                                                circle ['sə:kl] n –  круг, окружность   
internal [in'tə:nl] a –  внутренний                                                                               core [ko:] n – сердечник, память на магнитных сердечниках

require [ri'kwaiə] v –  требовать

final ['fainl] a –  окончательный; конечный

generate ['dʒenəreit] v –  генерировать, (вос)производить

access ['ækses] n – обращение (к памяти), доступ; выборка (из памяти)

transmit [trænz'mit] v –  передавать

use [ju:s] n использование, [ju:z] v –  использовать

quantity ['kwontiti] n –  количество, величина

hold [hould] v –  держать, удерживать, проводить

external [eks'tə:nl] a – внешний, наружный

similar ['similə] a – подобный, похожий

achievement [ə'tƒi:vmənt] n – достижение 


layer ['le(i)ə] n – слой
microcomputer ['maikroukəm'pju:tə] n –микрокомпьютер 

primary ['praiməri] а – первичный, первоначальный 
                                            main [mein] a – главный, основной

inch [intƒ] n –  дюим (2,5 см)

slow [slou] a – медленный

fast [fa:st] a – быстрый, скорый

circuit ['sə:kit] n – схема, цепь, контур

integer ['intid(ə] – n целое число
differ ['difə] v – отличаться, различаться
development [di'veləpmənt] n – разработка, развитие
semiconductor ['semikən'dлktə] n – полупроводник

creation [kri(:)'eiƒ(ə)n] n – создание
density ['densiti] n – плотность, концентрация

allocation [,ælə'keiƒ(ə)n] n – размещение, распределение

chip [tƒip] n – чип, кристалл

permanent ['pə:mənənt] а – постоянный 

programmable ['prougræməbl] а - программируемый

erasable [i'reizəbl] а – стираемый

firmware ['fə:mwεə] n – программно-аппаратное обеспечение, встроенное в компьютер фирмой 

Grammar Review
Причастие – это неличная форма глагола, имеющая признаки прилагательного и глагола. Существуют причастия действительного залога Participle I (build + ing = building)  и причастие страдательного залога Participle II (play + ed = played; written). В предложениях причастия могут быть: 

1) определением;
	The boiling water changes into steam.
	Кипящая вода превращается в пар. 

	The fibres produced by our shop are of improved quality.
	Волокна, выпускаемые нашим цехом, улучшенного качества.


2)  обстоятельством

	Studying a foreign language students should learn the words.
	Изучая иностранный язык, студенты должны учить слова.

	When asked the question, the students could not answer it at once.
	Когда студенту задали этот вопрос, он не смог ответить на него сразу.


«Независимый причастный оборот» (THE ABSOLUTE PARTICIPLE CONSTRUCTION) имеет собственное подлежащее, выраженное существительным в общем падеже или личным местоимением в форме именительного падежа. На русский язык этот оборот переводится: 

1) придаточным обстоятельственным предложением, начинающимся союзами, если; так как; когда; после того, как и др., если оборот предшествует подлежащему со сказуемым, выраженным личной формой глагола:
	Some new devices having been obtained, the researchers could make more complex experiments.
	После того как были получены новые приборы, исследователи смогли делать более сложные опыты.

	It being late, we decided to stop working. 
	Так как было поздно, мы решили прекратить работу


3) самостоятельным предложением бессоюзным или с союзами причем, а, и, но, если причастный оборот стоит в конце предложения:
	The installation was automated last year, its capacity rising by 25 per cent.
	Эта установка была автоматизирована в прошлом году, и её производительность увеличилась на 25 %.


3. Memorize the following word combinations:
during the course of the computation – во время вычисления 

an access time – время обращения (к памяти) 

a floppy disk – гибкий диск
a series of concentric circles – ряд концентрических окружностей
a read/write head – считывающая – записывающая головка

internal (main) memory – оперативная память (ОЗУ)

a film memory device – ЗУ на тонких пленках 

general-purpose registers – регистры общего назначения 

floating-point registers – регистры с плавающей точкой 

control registers – регистры управления

either ... or ... – или ..., или; либо..., либо 

both ... and ... – как ..., так и ...; и ..., и ... 

in the latter – в последнем (из двух упомянутых) 

by spraying layers – путем напыления слоев
TEXT A
MEMORY OR STORAGE UNIT

1. The part of a digital computer which stores information is called storage or memory. The computer's memory stores the numbers to be operated on; it stores intermediate results that are generated during the course of the computation; and it stores the final results. The instructions themselves are also stored in the computer's memory.

2. There are two important factors about the memory unit: an access time and a capacity. The time required to transmit one computer word out of the memory to where it will be used is called the memory access time; it usually amounts to a few millionths of a second or less in modern fast computers. The speed of modern computers is the speed of access to their memories. The capacity of a computer is the quantity of data that its memory unit can hold.

3. There are many ways of memorizing information in memory cells of a digital computer. External memory or storage units may use magnetic tapes, magnetic drums, magnetic disks and floppy disks. The magnetic drum and magnetic disk are called a Direct Access, or Random Access, Storage Device (DASD).

4 The magnetic disk is very similar to the magnetic drum but is based upon the use of a flat disk with a series of concentric circles of magnetizable material, one read/ write head being for each concentric circle, i.e., for each track. Memory units on magnetic disks may store more than 100,000,000 bytes. The magnetic disk is illustrated in Figure 1.


5. Internal or main memory units were constructed of magnetic cores about 8 hundredths of an inch in diameter, each core storing one 'yes' or 'no', that is, each core representing one bit of information.






Figure 1. Magnetic Disk
6. Information that is stored inside a computer is stored in registers, electronic units of hardware in which the positioning of physical objects stores information. Each register holds one machine word consisting usually of 32 bits or 4 bytes. Registers hold information temporarily during processing. The slower models of registers use magnetic cores; the faster models use special electronic circuits or film memory devices.

7. Usually the registers are of three types:

- General-Purpose Registers are sixteen registers, each being able to contain one word. These registers are used for storing the integer operands taking part in binary arithmetic operations.  

- Floating-Point Registers are four registers, each being able to contain a double word. These registers hold the operands taking part in arithmetic operations on floating-point numbers.

- Control Registers form a group of registers differing from one model to another.

8. The development of the semiconductor integration technology has led to the creation of memories on LSI circuits. For constructing memory units on LSI circuits either bipolar or MOS memory are used. The access time of bipolar memory is about 100 nanoseconds, while the access time of MOS memory is 500 nanoseconds. But on the other hand the density of memorizing elements allocation in the latter is very high and amounts to 4 thousand memorizing elements for one chip. The latest achievements of modern electronics are the creation of memories on electronic circuits made by spraying layers of different memorizing materials.

9. Nowadays the main memory RAM which is regularly used in microcomputers can accept new instructions or information from a peripheral device. A term synonymous with the computer’s working memory RAM is: core, core storage, main memory, main storage, primary storage, read/write memory. Other memories, such as ROM or PROM, which are used in microcomputers as well, store instructions or information permanently. ROM, PROM, EPROM and EEPROM are all together called firmware which is 'hard' software.

Exercises
4. Find the equivalents:
	1. the numbers to be operated on 
	1. числа с плавающей точкой

	2. a magnetic core 
	2. самые последние достижения

	3. an access time 
	3. напылением слоев

	4. a computer's memory
	4. во время обработки

	5. intermediate results
	5. крупномасштабная  интеграция 

	6. Large Scale Integration 
	6. магнитный сердечник

	7. during processing
	7. память компьютера

	8. by spraying layers
	8. промежуточные результаты

	9. the latest achievements 
	9. время обращения

	10. floating-point numbers
	10. числа, которые будут 
обрабатываться             


5. Memorize the following definitions: 
1. Memory unit is a part of a computer which stores information. 2. The memory access time is the time required to transmit one computer word out of the memory to where it will be used. 3. The capacity of a computer memory is the quantity of data that the memory unit can hold.

6. Answer the following questions:
1. What is the general purpose of the memory or storage unit? 2. What information is stored in the computer memory? 3. Where is information stored inside the computer? 4. What is the memory access time? 5. What ways of memorizing words in a computer do you know? 6. What has led to the creation of memories on LSI circuits? 7. What is the latest achievement of modern electronics? 8. What memories are used in microcomputers?

7. What do you call a unit which:
1) accepts information from outside a computer? 2) memorizes information to be operated on? 3) brings information out of the computer? 4) is able to take in information at the very high speed from a computer and then to release it at the proper speed for the peripheral equipment?

8. Translate the following sentences paying attention to the words in bold type:
a) 1. Every student must know that reasonable operations are logical and mathematical operations. 2. His experiment is simpler than that of yours. 3. The capabilities of a digital computer are greater than those of an analog computer. 4. It is clear that these diagrams are like those shown in Fig. 4.

b) 1. As science progresses the difference between man-made systems and natural systems may be reduced infinitely. 2. As you know information is a set of marks that have meaning. 3. As new operations can be composed of sub-operations, no new programming is needed. 4. The development of computers as machines for handling information has gone a long way. 5. As it is known, program is a set of instructions.

c) 1. One of these problems has been solved by a computer. 2. By means of a computer one can easily solve any problem. 3. There is only one solution, the one stated above, when n and m are equal. 4. One should remember all these rules, while solving a problem.

9. Translate the following sentences paying attention to the form and function of the Participle:
1. The input unit consists of some devices using different means. 2. Performing addition the computer must have two numbers to be added. 3. When pressing the keys the operator makes the adding machine operate. 4. The operator pressing the keys makes the adding machine operate. 5. A device invented by the German mathematician Leibnitz could control automatically the amount of additions to be performed by a given digit. 6. Logical operations performed by a computer are comparing, selecting, sorting, and determining. 7. Discussing the advantages of the new memory unit the professor gave the students all the necessary explanations. 8. Having punched holes in a card the operator put it into the computer. 9. When passed through the reading equipment the characters are read in a way similar to a way used for a magnetic tape. 10. The density of memorizing elements in MOS memory is very high.

10. Translate the following sentences paying attention to the Absolute Participle Construction:
1. The first automatic computers of the 1940's not being very reliable, scientists went on improving them. 2. Specialists use computers widely, the latter helping in performing computations at great speeds. 3. Personal computers being used for many purposes, scientists go on improving their characteristics. 4. The computer SM-100 is used in industrial processes and scientific researches, its main function being to carry out reasonable operations with numbers and to calculate complex problems. 5. With the current on, the computer automatically begins operating. 
11. Find the sentences in which the Absolute Participle Construction is used:
1. Register R storing the code for number 3, the computer will perform the operation 3 times. 2. When storing the code for number 3 register R makes the computer perform the operation 3 times. 3. The computer performs the operation 3 times, the code for number 3 being stored in one of the registers. 4. The register storing the code for number 3 is arranged in the computer's memory. 5. The code for number 3 being stored in register R, the operation will be performed by the computer 3 times.
12. Read Text В and make up questions on the text for your group mates to answer:

TEXT B
THE FLOPPY DISKS

Floppy disks are a magnetic storage medium which can be recorded, erased and used over and over again. Floppy disks are flexible plastic disks which have several standard sizes. Full size floppy disks are 8 inches in diameter; minifloppy disks are 5 inches in diameter. Both full size floppy disks and minifloppy disks are housed in a paper-like plastic envelope, usually black, and remain  in the envelope at all times.
 Microfloppy disks are in sizes from 3 to 4 inches. They are housed in a rigid plastic shell of different design. The numbers of bytes that can be recorded on a floppy disk are about 80,000 to 1,000,000 and more. Floppy disks are used extensively in personal computers, small business computers, word processing, etc.
13. Read Text B’ and translate it without a dictionary.
TEXT B'
 BUBBLE MEMORY

Bubble memory is storage for programs and information. It is a storage technology which combines both semiconductor and magnetic recording techniques to create a solid state storage device. Bubble memory is unique, because it is a disk that doesn't spin. The bits on the surface spin around the disk instead. Bubble memory units are only two square inches in size, and contain a thin film recording layer. The bits called bubbles because of their globular shape are electromagnetically generated in circular strings inside this layer. In order to read or write the bubbles the strings of bubbles are made to rotate past the equivalent (the string of bubbles) of a read/write head in a disk.

Bubble memory holds its contents without power, like a disk or a tape. It is considerably faster than floppy disks and many hard disks. It is often used in portable terminals and computers instead of disks.

Notes:
bubble memory – пузырьковая память
techniques – технические приемы
solid state – полупроводниковый

to spin – вращаться

globular shape – округлая форма

string – цепочка; последовательность

portable terminals – портативные терминалы

14. Read Text C. Render it in Russian.

TEXT С
 CHIPS

Chips are miniaturized electronic circuits. A chip contains several hundred thousand electronic components (transistors, resistors, etc.). The terms synonymous to chip are integrated circuits and microelectronics. There are some types of chips. Logic chip is a single chip that can perform some or all the functions of a processor. A microprocessor is an entire processor on a single chip. One or more microprocessors are used in a portable or desk computer. Larger computers may use several types of microprocessors. Memory chips contain from several hundred to hundreds of thousands of bits (storage cells). RAM chips are the computer's primary internal working storage and require constant power to keep their bits. Chips such as ROMs, PROMs, EPROMs and EEPROMs are permanent memory chips and hold their contents without power.
LESSON FIVE

Grammar. Revision of Non-Finite Forms of the Verb.

Text A. Central Processing Unit.

Text B. Generations of Computer Systems.
Dialogue. Telephone Talk.

Exercises
1. Read the international words and guess their meaning:
Nerve, system, to coordinate, to control, activity, central, processor, separate, section, role, to discuss, function, to interpret, actual, interpretation, signal, to decode, generator, automatically, accumulator, argument, decoder

2. Pronounce the following words correctly:
activity [æk'tiviti] n – деятельность

apply [ə'plai] v – применять, прилагать, прикладывать


execute ['eksikju:t] v – выполнять, осуществлять

carry out ['kæri'aut] v – выполнять, проводить

process ['prouses] n – процесс, v обрабатывать

load [loud] n – нагрузка, загрузка, ввод, v загружать

convenient [kən'vi:njənt] a –  удобный

consider [kən'sidə] v – считать, полагать, рассматривать
                                  sequentially [si'kwenƒəli] adv – последовательно

design [di'zain] n – проект, конструкция, v проектировать, конструировать

happen ['hæp(ə)n] v – случаться

transfer [træns'fə:] v – передавать, переносить, выполнять команду перехода

hence [hens] adv – следовательно

involve [in'volv] v – включать в себя, вовлекать

argument ['a:gjumənt] n – аргумент

accumulator [ə'kju:mjuleitə] n – накапливающий сумматор

obtain [əb'tein] v – получать, достигать

previous ['pri:vjəs] a – предыдущий, предшествующий

accomplish [ə'kлmpliƒ] v – выполнять, совершать

separate ['sepəreit] v – разделять, отделять

sense [sens] v – считывать, воспринимать

cause [ko:z] v – заставлять, причинять, вызывать
                                                  choose [tƒu:z] v – выбирать

refer [ri'fə:] v  (to) – относить(ся), ссылаться (на)

facilitate [fə´siliteit] v – облегчать, способствовать

contents ['kontənts] n pl – содержимое, содержание

relate [ri'leit] v – относиться, иметь отношение регистрация 

record ['reko:d] n – запись, [ri'co:d] v – записывать
Grammar Review
Объектный инфинитивный оборот (Complex Object) состоит из:
существительного (в общем падеже)                         инфинитив 

или местоимения (в объектном падеже      +             смыслового

me, him, her, us, you, them)                                        глагола
	We consider the results to be satisfactory.
	Мы считаем, что результаты удовлетворительны.


Объектный инфинитивный оборот переводится на русский язык придаточным дополнительным предложением, вводимым союзами что, чтобы:
	He wants me to help him. 
	Он хочет, чтобы я помог ему.

	I consider him to be dangerous.
	Я считаю, что он опасен.


         3. Memorize the following word combinations:
a central processor – центральный процессор 

a control unit – блок управления 

a control generator – генератор управления  

an instruction decoder – дешифратор команд 

an instruction register – регистр команд 

a current-address register – регистр текущего адреса 

an arithmetic and logic unit – арифметическое/логическое устройство

at the proper time – в надлежащее время 

control signals – сигналы управления 

in its turn – в свою очередь  

on the basis of – на основе
at а time – за одно время (одновременно)

in this way – таким образом 

while an instruction is being executed – во время выполнения команды
ТЕХТ A
CENTRAL PROCESSING UNIT

1. The central processing unit (CPU) or central processor is the nerve centre of any digital computer system, since it coordinates and controls the activities of all the other units and performs all the arithmetic and logic processes to be applied to data. All program instructions to be executed must be held within the CPU, and all the data to be processed must be loaded first into this unit. It is convenient to consider the central processor to have three separate hardware sections: an internal or main memory, an arithmetic and logic unit and a control unit. The role of the internal memory was discussed more detailed in the previous lesson. Now let us discuss the latter two sections. (All the sections of the CPU are shown in Fig. 2.)
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Figure 2. The Simplest Block Diagram of a Computer
2. The CPU has two functions: it must (1) obtain instructions from the memory and interpret them, as well as (2) perform the actual operations. The first function is executed by the control unit. This unit in its turn must perform two functions: it must (1) interpret the instruction; then on the basis of this interpretation (2) tell the arithmetic and logic unit what to do next. The latter function is accomplished through the use of electronic signals. According to these two functions we can separate the part of the control unit that interprets or decodes the instruction called the instruction decoder from the part that generates the control signals called the control generator.    

3. An instruction having been transmitted to the instruction decoder, where it is interpreted, and the control generator senses this interpretation and then produces signals that tell the arithmetic unit which operation to perform. It also generates signals that choose the proper numbers from the memory and sends them to the arithmetic and logic unit at the proper time; and when operation has been performed, other control signals take the result from the arithmetic and logic unit back to the internal memory. After an instruction has been executed, the control generator produces signals that cause the next instruction to go from the memory to the instruction decoder. In this way the instructions are performed sequentially.

4. The second function of the CPU is performed by the arithmetic and logic unit which does the actual operations. This unit is capable of performing automatically addition, subtraction, multiplication, division, comparing, selecting, and other mathematical and logical operations. Consider now what happens in the arithmetic and logic unit while an instruction is being executed. In most computers only one word at a time can be transferred between the arithmetic/ logic unit and the memory. Hence, to perform an operation involving two arguments, the first argument must be transferred from the memory to the arithmetic/logic unit and stored there temporarily while the second argument is being transferred. The special memory cell in the arithmetic/logic unit for this purpose is called the accumulator. The operation being performed, the result is formed in the accumulator before it is transmitted back to memory.

5. Next consider the instruction decoder that interprets instruction. In order to perform its function, the instruction decoder must constantly refer to the instruction interpreted while control signals are being set up. To facilitate this, while an instruction is being executed, it is stored in a special memory cell called the instruction register located in the instruction decoder. 

6. There is another memory cell 16cated in the instruction decoder called the current-address register. The contents of this register are always the memory address from which the instruction executed came. The reason for this is related to the fact that the address of the present instruction was given as a part of the previous instruction.
To understand the work of the CPU is quite necessary for the computer designer.
                                                 Notes:
while control signals are being set up — во время формирования сигналов управления
the reason for this is related to the fact — причина этого заключена в том
                                               Exercises
4. Find in (b) the Russian equivalents to the English words and word combinations in (a):
a) hence, for example, according to, by means of, i.e., etc., always, just, on the other hand, since, any, in its turn, sometimes, the same, while, in this way, instead (of), usually

b) то есть, например, всегда, только что, с другой стороны, так как, в свою очередь, иногда, тот же самый, любой, следовательно, и так далее, в то время как, таким образом,  вместо, согласно, обычно, посредством

5. Arrange synonyms in pairs:
semiconductor technology, to execute, to write, to control, memory, to sense, to choose, to form, to feel, storage, to store, to set up, to handle, solid-state technology, to perform, to keep, to select, research, to put in, investigation

6. Complete the following sentences:
1. The arithmetic/logic unit is capable of.... 2. The access time is the time required for transmitting one computer ... out of the ... to where it ... .3. The actual computations are executed in a central ... .4. The part of the control that interprets the instruction is called ... .5. The part of the control that generates the control signals is called ... .6. The control signals choose the proper numbers from ... and send them to ... at the proper time.

7. Memorize the following definitions:
1. The CPU is the nerve centre of any computer since it coordinates and controls the activities of all the other units. 2. The arithmetic/logic unit is that part of the CPU in which the actual computations take place. 3. The control unit is that part of the CPU which obtains instructions from the memory, interprets them and generates the control signals. 4. The instruction decoder is the part of the control unit which interprets or decodes the instruction. 5. The control generator is the part of the control unit which generates the control signals. 6. The instruction register is the part of the instruction decoder in which the address of the current instruction is stored. 7. The current-address register is the second special memory cell located in the instruction decoder. 8 The accumulator is the special memory cell in the arithmetic/logic unit in which the result is formed before it is transferred back to the memory unit.

8. Answer the following questions:
1. What is the general purpose and function of the CPU? 2. How many parts is the CPU composed of? 3. What is the general purpose of the control? 4. What is the arithmetic/ logic unit? 5. What is the instruction decoder? 6. What is the general function of the control generator? 7. What happens in the CPU while an instruction is being executed? 8. What is the accumulator? 9. Where is the accumulator located? 10. Where are the instruction register and the current-address register located?

9. What do you call a unit which:
1) interprets instructions? 2) senses the interpretation of instructions and produces control signals? 3) performs mathematical and logical operations? 4) chooses the proper numbers from the internal memory and sends them to the arithmetic/logic unit at the proper time? 5) obtains instructions from the main memory, interprets them and accomplishes the actual operations?

10. Compare:
a) a memory and a CPU; 
b) an accumulator and an instruction decoder; 
c) an arithmetic/logic unit and a control unit.
11. Read and translate the following sentences paying attention to the Objective Infinitive Constructions and for-phrases with the Infinitive:
1 Our engineers want the complex problems to be solved by computers. 2. In the laboratory we saw the perforator punch holes in the cards of standard size. 3. It is quite necessary for the programmer to understand the work of all units of a computer. 4. We watched the floppy disk begin to operate. 5. The speed of the computer may be found by measuring the time which is required for it to transmit one word out of the memory to where it will be used. 6. We asked the lab assistant to show us the computer SM-2 operates. 7. There is a good reason for us to use this kind of the bubble memory in a personal computer. 8. Information has to be in the form of digits or characters for a digital computer to perform reasonable operations.

12. Define the Infinitive constructions and translate the sentences:
1. We know B. Pascal to be the first inventor of the mechanical computer. 2. В. Pascal is known to be the first inventor of the mechanical computer. 3. In the middle of the 17th century it was possible for B. Pascal to invent only the mechanical computer. 4. The possibility for the problem to be solved is illustrated by the given formula. 5. Human beings seem to be able to find facts or even logical consequence of facts in their memory according to association. 6. The magnetic recording is done on a disk which permits information to be stored or read at one or several points on it. 7. The students were explained the high-speed memory unit to use the LSI circuits. 8. For results to be obtained an instruction has first been put into a computer.

13. Translate the following sentences paying attention to the ing-forms:

1. According to the principles of their work computers are subdivided into three parts: analog, digital and hybrid. 2. When applying mathematical methods to the solving of technical problems engineers are most often interested in obtaining a finite numerical result. 3. Proper relations between theory and practice must be observed in training young specialists. 4. Mathematical tables are necessary aids for performing computational work. 5. The students get some practical training when they are working at various plants. 6. When performing the problems in mathematical practice, the students use desk calculators such as arithmometers, key computing machines and slide rules. 7. In modern computers LSI circuits and RAM/ROM memories are used for executing sophisticated operations. 8. A memory unit is used for storing information. 9. Electronics being used not only in industry but in many other fields of human activity as well, one should have an idea of what it is. 10. The processing of messages can be performed sequentially, i.e., a new task is not given until the current one is completed. 11. Having conducted many experiments scientists proved that electricity had an atomic character. 12. The fast electronic machines such as microcomputers are effective for carrying out complicated computations.
14. Read Text B and translate it with a dictionary. Write a short summary:

TEXT B
GENERATIONS OF COMPUTER SYSTEMS

The 1st-generation computer systems (beginning approximately in 1950) employed vacuum tubes as the primary switching component in the processor. Memories were constructed of liquid mercury delay lines or magnetic drums (BESM-1, MINSK-1, IBM 650 are examples).

The 2nd-generation systems began around the late 1950's and used transistors instead of vacuum tubes and memories were made of magnetizable cores (BESM-4 and 6, MINSK-32, M-220, IBM 1401 are examples). Size was reduced and reliability was improved significantly in the 2nd-generation systems. The 2nd generation was primarily a batch processing-environment with a single program running at one time.


The 3rd-generation computers beginning in the middle of 1960s introduced processors made of integrated circuits (ES-1033, -1045, M-6000, NAIRI-3, SM-3, IBM-360 and 370 are examples). The 3rd generation also introduced system software technologies like Operating Systems and Data Base Management Systems. On-line systems were widely developed throughout the 3rd generation, although most processing was still batch oriented.

 The 4th generation is more evolutionary than revolutionary. Starting in the middle of 1970s the 4th-generation computer logic and memory were built almost entirely of chips which contain extremely large numbers of electronic components. The 4th generation embraces extensive integration of small and large computers together in a distributed processing environment. (The examples of the 4G computers in our country are ES-1065, NAIRI-4, ELEKTRONIKA-60, ISKRA-1256 etc.)

The 5th generation ought to become formalized by 1990s. VLSI and SLSI technologies will put mainframes on everyone’s desk. Optical fibers, videodisks and technologies now in the research labs will be used to construct the 5th-generation computer systems. Artificial intelligence techniques will be incorporated into every type of application. By the turn of the century a computer should be able to converse rather intelligently with a person.
Notes:
as the primary switching component – в качестве первичного переключающего элемента

liquid mercury delay lines – линии задержки на жидкой ртути

a batch processing environment – функциональные средства пакетной обработки

operating systems – операционные системы

on-line systems – системы, работающие от ЦПУ

a distributed processing environment – функциональные средства распределенной обработки

the 4G = the 4th generation – четвертое поколение 

mainframes – зд. большие компьютеры 

optical fibers – оптические волокна 

artificial intelligence – искусственный интеллект 

15. Read the following dialogue. Try to reproduce it.
TEXT C 

TELEPHONE TALK

A: Hallo!

В: Is that you, Alec? This is Boris speaking. Why didn't you attend lectures? The whole group's anxious about you, you know.

A Oh, I'm not very well and I have to stay at home.

B: What's the matter with you?

A: It's the flu. My temperature is 38. I have a bad headache. I feel so upset —in some days we'll have the exam in computers.

B: What does the doctor say?

A: He says I must stay in bed for three or four days and take some medicine.

B: Can I do anything for you?

A: Bring me your notes, please.  I missed some lectures and now I can't catch the idea of what difference between bipolar and bubble memory is, and what random access memory and read-only memory are ... and what chips are...

B: All right. By the way, I've got a textbook "Microcomputer Design". I'll bring it if you like.

A: Thank you, I need it badly. How long may I keep it?

B: Keep it as long as you like. I can borrow another copy from the library. Good-bye. See you in the evening.

A: Good-bye. Give my best regards to the group, please.
Notes:
to be anxious – беспокоиться
'flu = influenza – грипп
a headache – головная боль

to feel upset – расстраиваться

to catch the idea – понять
by the way – между прочим
I need it badly – она мне очень нужна
to borrow (from the library) – брать (из библиотеки)

Give my best regards – передай привет
LESSON   SIX

Grammar. The Gerund and  - ing Forms.

Text A. Microcomputer and Microprocessor Design. 

Text B. Russian Supercomputer. 

Text C. RAM and ROM.
Exercises
1. Read the international words and guess their meaning:
Electronics, microcomputer, microprocessor, chip, function, system, application, intelligent, evolution, revolution, combination, personal, maximum, minimum, individual, industrial, product, limited, attraction, type, component, compact, to orient

2. Pronounce the following words correctly:
invent [in'vent] v – изобретатель
single ['siηgl] a – один, единый
tiny ['taini] a – крошечный
application [,æpli'keiƒ(ə)n] n – применение, использование
sophisticated [sə'fistikeitid] a – усложненный, тонкий (о приборе и т. п.)

occur [ə'kə:] v – случаться; происходить

inexpensive [,iniks'pensiv] a – недорогой, дешевый

implement ['implimənt] v – выполнять, осуществлять

significantly [sig'nifikəntli] adv – значительно, существенно

reduce [ri'dju:s] v – уменьшать, сокращать

cost [kost] n – стоимость, цена

support [sə'po:t] v – обеспечивать

user ['ju:zə] n – пользователь, абонент

increase [in'kri:s] v – увеличивать

supply [sə'plai] n – источник, питание, подача

retain [ri'tein] v – удерживать, сохранять

allow [ə'lau] v – позволять, разрешать

variety [və'raiəti] n – разнообразие, (of) ряд, множество
                               complete [kəm'pli:t] a – полный, v заканчивать, завершать

mainframe ['meinfreim] n – центральный блок обработки данных

consumer [kən'sju:mə] n – потребитель

ability [ə'biliti] n – способность, умение

fetch [fetƒ] v – вызывать, выбирать (данные из памяти)

counter ['kauntə] n – счетчик

increment ['inkrimənt] n – приращение, инкремент, v увеличивать(ся)

capability [,keipə'biliti] n – способность,  pl возможности

reside [ri'zaid] v – размещать(ся) в памяти

appear [ə'piə] v – появляться

appliance [ə'plaiəns] n – устройство
 приспособление, прибор

attraction [ə'trækƒ(ə)n] n – привлекательность, притяжение

junction ['dʒлηkƒən] n – переход, плоскостной транзистор

available [ə'veiləbl] а – доступный, имеющийся в наличии, пригодный

conventional [kən'venƒənl] а – обычный, общепринятый
Grammar Review

Герундий (THE GERUND) – это неличная форма глагола, обладающая одновременно свойствами существитель - ного и глагола. Герундий выражает процесс действия.

Например: 

increasing – увеличение

obtaining – получение

heating – нагревание.
Характерным признаком герундия является наличие перед ним: 1) предлога, 2) притяжательного местоимения или 3) существительного в притяжательном или общем падеже.
В предложении герундий может быть:
1) подлежащим;

	Smoking is not allowed here.
	Курение здесь не разрешается.


2) частью сказуемого;

	His hobby is driving a car.
	Его любимое занятие – водить (вождение) машину.


3) дополнением;

	He likes reading.
	Он любит читать.


4) определением;

	There are different ways of obtaining this substance.
	Существуют различные способы получения этого вещества.


5) обстоятельством;
	After receiving good results they stopped experiments.
	Получив хорошие результаты, они прекратили эксперименты.


3. Memorize the following words and word combinations:
since – так как; с тех пор, как; когда; с; со

large (small) scale – крупномасштабный, большой

assembly line – линия сборки

a personal computer – персональный компьютер

an user terminal – терминал пользователя

64 KB of memory – память объемом в 64 килобайта

power supply – электропитание, подача энергии

in addition to  – кроме того, дополнительно к

just as so ... – точно так же как ..., так и ...

moreover – более того

TEXT A
MICROCOMPUTER AND MICROPROCESSOR DESIGN

1. Since the transistor was invented, no single electronics innovation has had such an impact as microcomputer. Powered by tiny semiconductor chips containing computing elements with the same power and functions previously found only in large scale computers, these microcomputers systems are now being applied to literally thousands of applications. Microcomputers are automating assembly lines, providing the heart of sophisticated electronic games, making "intelligent" computer peripherals even faster. This revolution is occurring because microcomputers are very inexpensive, easy to implement into a system and significantly reduce the time and cost of product development.

2. The microcomputers were the first computers to use a single microprocessor chip as the processor. Personal computers and small business computers are microcomputers. 8-bit microcomputers usually support only one user terminal and have a maximum of 64 KB of memory. 16-bit microcomputers may support several user terminals and usually have a maximum of 1 million bytes of memory. As the power of microcomputers increases, they can be used in two ways. They can be used either as a central computer (providing processing for several user terminals), or as a more powerful single computer for an individual user.

3. A microprocessor is the tiny processor used, as mentioned above, in microcomputers. The microprocessor requires a power supply and memory to be a complete computer.  Microprocessors are also used in minicomputers, mainframes and peripheral devices, as well as in all industrial and consumer products that use a computer.

4. As usual processors all microprocessors have the ability to fetch (obtain from memory) and execute a limited set of instructions, to perform addition and subtraction on a binary word and to input (take in) and output (put out) binary data. After fetching an operational code from the program in memory, while this operation is being executed, the program counter is automatically incremented by one unit. At the completion of the instruction, it is then ready with the address for the following program instruction. In many situations the microprocessors have many more capabilities that application requires.


5. In conclusion some words more about single-chip microcomputers. They, where control functions and memory circuits reside on one chip, are beginning to appear in consumer appliances. One of their attractions is the fact that programmable read-only memories PROMs that can be included on these chips require no electrical power to retain data. In addition to providing permanent storage, PROMs also allow one type of micro to be stocked as a standard component that can be programmed individually to provide a variety of control functions.

6. Just as computer circuits have grown smaller, so too have memory circuits. Moreover, new technologies such as the bubble memory and Josephson-junction memory show the ability for providing more compact memories that retain data with little or no applied power. These new memories allow micros to be used where power is not always available and conventional read-only memories do not have enough capacity.
Notes:
innovation – новшество
an impact – зд. влияние
powered by tiny semiconductor chips – приводимые в действие крошечными полупроводниковыми кристаллами (чипами)

literally – буквально

"intelligent" – «умный» (зд. к вычислительной машине)

micro = microcomputer – микрокомпьютер

to stock – запасать

Josephson-junction memory – запоминающее устройство с переходом Джозефсона (прогрессивная технология изготовления полупроводниковых кристаллов (чипов) пересечением слоев  сверхпроводящих металлов)
Exercises
4. For the nouns in column II find suitable attributes in column I and translate:
	        I  

1. user

	        II
1. computer   

	2. power

	2. lines

	3. intelligent
 
	3. products 

	4. large-scale

	4. terminal

	5. permanent

	5. supply

	6. assembly
	6. peripherals

	7. consumer
	7. storage

	8. tiny
	8. counter

	9. program
	9. semiconductor chips

	10. computing

	10. microprocessor

	11. single-chip
	11. element


5. Find the Russian equivalents to the following English word combinations:
1. no single innovation; 2. the ability to fetch; 3.a variety of control functions; 4. more powerful; 5. mainframes and peripheral devices; 6.a limited set of instructions;  7. 8-bit microcomputers; 8. significantly reduce the time and cost; 9. to retain data; 10. in addition to; 11. an individual user; 12.a personal computer; 13. literally thousands of applications; 14 a standard component

1. персональный компьютер; 2. кроме того; 3. стандартный элемент; 4. удерживать данные; 5. множество функций управления; 6. ограниченный набор команд; 7. большие компьютеры и периферийные устройства; 8. способность выбирать (команду из памяти); 9. разрядные микрокомпьютеры; 10. индивидуальный пользователь; 11. более мощный; 12. значительно уменьшают время и стоимость; 13. буквально тысячи применений; 14. ни одно новшество


6. Memorize the following definitions:
1. A microcomputer is a small-scale computer using a single microprocessor chip in its architecture. 2. A microprocessor is a tiny processor on a single chip. 3. A personal computer is a computer used for home or personal use. Personal computers are microcomputers.

7. Answer the following questions:
1. What is the reason for appearing microcomputers? 2. What component do the microcomputers use as the processor? 3. How many user terminals do 8-bit microcomputers support? 4. What is the density of memory of 16-bit microcomputers? 5. What is a microcomputer? 6. What is a microprocessor? 7. Where are microprocessors used? 8. What ability do the microprocessors have? 9. What new progressive technologies are used in memory units? 10. What memories are used in microcomputers?

8. Translate the words of the same root. Define parts of speech:
to use – user – a use – useful – useless;  to process – a process – processed – processor; inexpensive – expensive;  type – typical;  to invent – inventor – invention;  power – powerful – powerless – powered;  to conduct – conductor – semiconductor – conducted; to contain – container; to combine – combined – combination – recombination; electron – electronic – electronics; to apply – application – applied – appliance – applicant; automatic – automatically – automatical – automaton – automated – automation – to automatize; to implement – implementation; operational – to operate – operator – operation; to complete – complete – completion; to attract – attractive – attraction; capable – capability; convention – conventional – conventionally; capacity – capacitor – capacitance

9. Read and translate the following sentences paying attention to ing-forms:
1. The operand length, being powers of two, permit maximum efficiency in the use of binary addressing and in matching the physical word size of storage. 2. Floating-point arithmetic is designed to allow easy translation between the two formats. 3. The fraction of a floating-point number is expressed in hexadecimal digits, each consisting of four binary bits and having the values 0—15. 4. Bytes locations in storage are consecutively numbered starting with 0; each number is considered the address of corresponding byte. 5. The floating-point instruction set provides for loading, adding, subtracting, comparing, multiplying, dividing and storing as well as the sign control of short and long operands. 6. The specific meaning of any setting is significant only to the operation setting in the condition code. 7. The process of discovering, locating and correcting errors proved to be one of the most difficult, often taking considerably longer time than writing the program in the first place and using much machine time. 8. Although programming techniques have improved greatly since the early days, the process of finding and correcting errors in programs known as "debugging" still remains the most difficult and unsatisfactory operation. 9. We are reaching the limit of the human ability to write complicated programs and the software crisis really is the result of trying to make the human beings write them. 10. The central processing unit contains the facilities for addressing main storage, for fetching or storing information, for arithmetic and logic processing of data, for sequencing instructions in the desired order and for initiating the communication between storage and external devices. 11. It is the compiling of a program that requires great attention of the programmer. 12. Compiling a program requires great attention of a programmer.

10. State the functions of the Gerund. Translate the sentences:
1. Logical operations consist of comparing, selecting, sorting, matching, and determining. 2. The way of solving this problem is very difficult. 3. After performing calculations a computer displays a result. 4. A set of marks or signs can be stored by polarizing little spots on a magnetic surface. 5. Differentiating and integrating are algebraic operations.6. Registers are used for storing information. 7. Blaze Pascal's merit consists in his constructing the first mechanical computer. 8. By performing the reasonable operations on a computer we solve different kinds of problems for our national economy.

11. Translate into English using the Gerund:
1.Одним из способов хранения информации внутри вычислительной машины является хранение с помощью ряда поляризованных точек на магнитной поверхности 2. Путем размещения специальных устройств внутри вы числительной машины можно хранить информацию. 3 Возведение в степень и извлечение квадратного корня –  математические операции. 4. Компьютер используется для решения сложных задач.
12. Read Text В and translate it with a dictionary. Make up a list of key words:

TEXT B
RUSSIAN SUPERCOMPUTER

Russia has started production of PS-2000 computers capable of performing 200 million operations per second. Any computer performs many functions: in addition to number processing the computer controls the whole computing process and determines the sequence in which information is to arrive at its processors. In fact, the computer takes only one-tenth of its total operating time to do the computing. Russian supercomputer is a computer with computing elements free from all other functions. This becomes possible if supervision is assigned to special processors acting as managers. Operating with computing circuits these processors give instructions and run the queue of information to enter the processor from storage, etc.

The new computer concept attracted interest from the American Control Data Corporation (CDC) and resulted in the production of the Cybers, the fastest computers in the USA. It works like an assembly line with individual operations. Data have to pass through the entire length of the conveyer, no matter how many processors are there to process them. The Russian approach differs radically from the above. We suggested a principle whereby all processors respond to a single control command that leaves them a certain margin of freedom, with the possibility to sort out their data independently. Receiving a command "command" they all start off doing similar operations, later switching over to successive operations until the whole problem is solved. The efficiency of this parallel system is obvious.

First, similar operations can be handled at any speed as it depends on the number of processors involved. Second, a single control system for all processors is simple and, consequently, low-cost.

So far there are no computers in this class in the West. It is high-speed and low-cost. It can be used in weather forecasting, to predict patients' post-operational states or the behaviour of an airfoil which only exists in a blue-print, and also helps to pinpoint drilling sites for oil and gas, etc. The American Cyber-73 takes nearly two hours for pinpointing drilling sites. The Russian computer performs this operation in ten minutes.
Notes:
to run the queue [kju:] –  управлять очередностью

the CDC – фирма, выпускающая вычислительное оборудование

cyber ['saibə] – кибер (от слова «кибернетика»)

whereby – посредством которого

a certain margin – определенный предел 

until the whole problem is solved – до тех пор, пока задача не будет решена полностью

weather forecasting – прогноз погоды
an airfoil  –  профиль крыла

to pinpoint  – указывать

drilling sites – места для бурения скважин

13. Read Text С. Find the answers to the following questions:
What kinds of memories do you know?

What is the difference between RAM and ROM?

TEXT С
RAM AND ROM

Once the information is stored in a computer's memory, the computer can calculate, compare and copy this information. The memories are of different kinds. RAM and ROM are examples of the newest ones.

RAM stands for Random Access Memory, because information can be transferred into and out of any single byte of memory. The storage cells, i.e., bits of a RAM chip require power to retain their contents. If the power fails, the contents are lost.

ROM is firmware and stands for Read Only Memory. It is permanent memory chip for program storage. Instructions and information are stored in the ROM at the time of their manufacture and cannot be altered. All microcomputers use RAMs and ROMs.

Notes:
once [wлns] – как только, поскольку

to fail – иссякать, кончаться

to lose – терять

manufacture – изготовление 

to alter ['o:ltə] – меняться
IT IS INTERESTING TO KNOW

Lady Loveless (1815-1852), the only daughter of the great English poet G.G. Byron, was the first programmer. She was a friend of Charles Babbage, the inventor of the first universal digital counting machine, and wrote the first program for this machine.
SECTION II. SOFTWARE

LESSON  SEVEN

Text A. The Basic Principles of Programming. 

Text B. Programming.

Exercises
1. Read the international words and guess their meaning:
fundamental, principle, tactics, student, format, utilization, term, routine, actual, practice, list, planning, personal, to concentrate, personnel, detective, coding, programming, symbolic, final, procedure

2. Pronounce the following words correctly:
Introduce [,intrə'dju:s]   v  – вводить, знакомить, представлять

subroutine ['sлbru:'ti:n] п – подпрограмма, часть программы 

entire [in'taiə] а – весь, целый, полный                              

routine [ru:'ti:n] п – (стандартная) программа 

change [tƒeindʒ] n – перемена, изменение,  v изменять

assign [ə'sain] v – назначать, присваивать

procedure [prə'si:dʒə] n – процедура, методика проведения (опыта)

debugging [di'bлgiη] n – наладка, отладка программы

error ['erə] n – ошибка, погрешность

invalidate [in'vælideit] v – выводить из строя

technique [tek'ni:k] n – метод, методика, технический прием
                          define [di'fain] v – определять, формулировать (задачу)

diagram ['daiəgræm] п – диаграмма, схема,  v строить диаграмму (схему)

flow-chart ['flou'tƒa:t] п – блок-схема, схема потока информации

shorthand ['ƒo:thænd] п – стенография, сокращенная запись

evidently ['evid(ə)ntli] adv – очевидно
precisely [pri'saisli] adv – точно 


observation [,obzə(:)'veiƒ (ə)n] n – наблюдение, соблюдение

reemphasize ['ri'emfəsaiz] v – вновь подчеркнуть

erase [i'reiz] v – стирать (запись)
remain [ri'mein] v – оставаться

replace[ri'pleis] v – заменять, подставлять, перемещать

         3. Memorize the following word combinations:
a computer manual – руководство к компьютеру 

it should be pointed out – следует указать 

commercially available computers – серийно выпускаемые компьютеры
complete list of – полный список (перечень)
over-all planning – общее планирование

so-called – так называемый

actual coding – действительное кодирование

debugging the code – отладка кода
running the code on the computer – прогон кода на компьютере 

a single error – единственная ошибка
the rest of the bits – оставшиеся биты 

octal numbers – восьмеричные числа 

previous contents – предыдущее содержание
TEXT A
THE BASIC PRINCIPLES OF PROGRAMMING

1. Introduction. The purpose of this chapter is to introduce the student to the fundamental principles of coding and programming. These principles are connected with the stages of programming, the flow-charting using the subroutines and the computer manual, etc. In order to leave students free to concentrate on these principles, the four-address format with a minimum of instruction types is utilized. However, it should be pointed out that the four-address format is used in this chapter for pedagogical reasons only. In practice commercially available computers use only three-, two- or one-address formats, the latter perhaps being the most common.

2. The Terms 'Coding' and 'Programming' are often used as synonyms. However, 'a code' is more specifically a short list of instructions that direct the computer to perform only a part of the entire calculations, whereas the term 'program' refers to the complete list of instructions used for the problem. Hence the term 'programming' usually includes the over-all planning of the use of the computer for a particular problem as well as the writing of the instruction lists or codes, whereas 'coding' is usually limited in meaning to the writing of the instruction lists. Sometimes a code is called a routine.

3. Stages in Programming. There are five stages in programming. First, the computations to be performed must be clearly and precisely defined. The over-all plan of the computations is diagrammed by means of a so-called flow chart. The second stage is the actual coding. It is often best to write a code in terms of a symbolic language first, for then changes are easily made. Numbers are assigned to the symbols, and the final code is prepared. In the third stage some procedure is used to get the code into the memory of the computer. The fourth stage consists of debugging the code, i.e., detecting and correcting any errors. The fifth and final stage involves running the code on the computer and tabulating the results. In fact, it is well known that a single error in one instruction invalidates the entire code. Hence, programming is a technique requiring attention to details without loosing sight of the over-all plan.

4. Instruction Format. Some bits of the instruction are set aside for the operation code designation — i.e., they tell the instruction is 'add', 'multiply', 'divide', etc. The rest of the bits usually define the four addresses. For the more usual operations that involve two operands, such as addition, multiplication, etc., two of the addresses are the addresses of operands. The third address tells where the result is to be put; the fourth address tells where to obtain the next instruction. So, the instruction format is the way in which the different digits are allocated to represent specific functions.

5. Octal Shorthand. The first important detail of coding is the fact that the actual bits in an instruction are not written out in the binary code; rather, some shorthand is written instead, i.e., the octal equivalent would be written out. In other words, two octal numbers represent the instruction, and each address would be represented by three octal numbers. Thus, if 101 011 is the binary code for the command 'add' then the instruction that says, "Add the contents of address 011 010 110 to the contents of address 011 100 101, put the result into address 011 110 100, and take the next instruction from address 100000001," is written in octal notation as: operation – 53, the first operand address – 326, the second operand address – 345, the third address – 364, and the fifth address – 401. In such cases it evidently facilitates matters to call addresses in the memory by their octal numbers. Also, numerical quantities will be written on the code sheet in octal (i.e., they will have to be converted from decimal to octal before being written on the code sheet).

6. The Computer Manual. For the computer we must have a computer manual that gives the operation codes of different instructions and also defines precisely the meaning of the addresses for each instruction type. The coding manual must always be at the coder’s side. Two further observations must be reemphasized: first, when a word is called into the arithmetic/logic unit from the memory, it is not erased from its memory address but remains there also; second, when a word is put into a memory address, it replaces the previous contents of this address, i.e., it erases what has been there. 

(To be continued) 

Notes:
in order to leave students free to concentrate on these principles – чтобы дать возможность студентам сосредоточиться на этих принципах
without losing sight of – не теряя из виду
are set aside for the operation code designation – откладываются для обозначения кода операции
It evidently facilitates matters – это, очевидно, облегчает дело (ситуацию)

must always be at the coder's side – должен всегда быть у программиста под рукой
Exercises
4. Find the Russian equivalents to the following English words and word combinations:
	1.then
	1. точно

	2. thus
	2. легко

	3. hence
	3. ясно


	4. however
	4. вместо чего-либо

	5. whereas

6. perhaps

7. also

8. sometimes

9. there

10.in other words
	5. кроме того

6. вероятно

7. также

8. следовательно

9. однако

10. затем

	11. moreover

12. instead of

13. the current chapter

14. in fact

15. specifically

16. often

17. in addition to

18. easily

19. clearly

20. precisely
	11. таким образом

12. иногда

13. там

14. более того

15. другими словами

16. в действительности

17. часто

18. данная (текущая) глава

19. тогда как

20. специфично, специально


5. Memorize the following definitions:
1. A program is a set of instructions composed for solving a given problem by a computer. 2. A code is the representation of data or instruction in the symbolic form. 3. A procedure is the sequence of steps required to solve a problem. 4. Programming is the process by which a set of instructions is produced for a computer to make it perform specified activity.

6. Answer the following questions:
1. What is a code? 2. What is a program? 3. What does the term 'programming' include? 4. How many stages are there in programming? 5. Which are the stages in programming? 6. What does programming require? 7. What will happen if there is a single error in one instruction? 8. What does the computer manual give and define? 9. When does a word erase the previous contents of the memory address? 10. When isn’t a word erased from its memory address? 11. What are some bits of the instruction set aside for? 12. What is an instruction format? 13. Why are the octal code often used instead of the binary code? 
7. Read and translate the following sentences paying attention to the meaning of the words and word combinations given below:
a) a number – число, количество; номер

to number – насчитывать
a number of – ряд, множество
1. This professor's lectures on microprocessors and microprogramming are attended by a great number of students. 2. The students' body of our automation department numbers more than 500 students. 3. The first automatic digital computer could add numbers at the speed of 5000 additions per second. 4. The address of our Institute is the Prosveschenya Street, number 132. 5. A number of computing devices were arranged in our laboratory.
b) mean – средний, среднее число 

means – средство 

to mean – значить, означать 

meaning – значение

by means of – посредством 

by no means – ни в коем случае
1. The year mean temperature in our town is about +8°C. 2. Electrical typewriters and keyboard devices are the common means of input into a computer. 3. This means that the ROM is the permanent memory chip for program storage. 4. By means of arranging memory registers inside hardware it is possible to store information and instructions. 5. By no means the computer can substitute a human being in all respects. 6. The meaning of the word “means” is «средство», «состояние».
c) term – термин, срок, семестр
to term – называть 

in terms of – с точки зрения, на языке, в терминах

1. The term "programming" means the process by which a set of instructions is produced for a computer to make it performing specified activity. 2. President of the USA is elected for a four-year term. 3. Each academic year at institutes and universities in our country consists of two terms. 4. A code can be written in terms of automatic language in order to make easy changes in it. 5. A code may be termed a program or a routine because they are synonyms. 6. If the language described is called simply "the language", then the language in terms of which the description is being made is called "metalanguage".
d) available – доступный, имеющийся в наличии, пригодный

1. A number of different computing devices available in our Institute's lab is very great. 2. The computer ES-1045 is now available for students' use. 3. Of all the instruments available the control generator is the most suitable for producing electrical impulses.
e) any – любой, всякий (в повествовательных предложениях)

I. Any operation performed by a computer must be interpreted into a machine code. 2. Any sort of likeness to a human being is simply irrational while constructing robots.
f) rather  – довольно

rather than – скорее чем, предпочтительнее

1. It would be rather difficult to predict the place where the moon will be at any particular time without computers. 2. The instructions deal directly with addresses rather than with the numbers themselves.
g) instead – вместо, взамен 

instead of – вместо, взамен

1. Boolean Algebra is algebra like ordinary one but dealing instead with classes, propositions on-off circuit elements, etc. 2. In digital computers octal notation (восьмеричное счисление) is sometimes used instead of binary numbers.
8. Read Text В and write a brief summary of it:

TEXT B
PROGRAMMING

The word 'program' has come into use to refer to the sequence of instructions that a computer carries out. A program for a computer is an exact sequence of instructions that it uses to solve a problem. It usually consists of subroutines or subprograms, which are portions of it.

Programming for automatic computer requires a good deal of knowledge, common sense and training. Specially, programming requires: (1) understanding the operations of a business or the steps of a scientific calculation; (2) understanding the best way for having a computer carry out these operations and steps; (3) arriving at a good sequence of commands for the computer to solve the problem; and (4) adequately translating these commands into the computer language.

Programming for the computers has several forms. One form is the construction of compiling programs or compilers — which use the computer to take subprograms out of a library and link them together appropriately so as to solve a new problem. A second form is the construction of programs called interpreters, which accept instructions in certain standard words and translate these words into a machine language, so that the machine "knows" what the words "mean". A third form is the development of common languages for automatic programming for problems, so that any problem when expressed in such a language can be given to any automatic computer and the computer will translate the common language into its own instruction code, and then solve the problem.

9. Translate the following dialogue from Russian into English:

В ВЫЧИСЛИТЕЛЬНОМ ЦЕНТРЕ 
НАШЕГО ИНСТИТУТА
Студент: Здравствуйте. Я хотел бы видеть оператора.

Оператор: Я оператор. Чем могу быть полезен  вам?

Ст.: Видите ли, мне хотелось бы задать вам несколько вопросов относительно  устройства и работы вычислительной машины.

Оп.: С большим удовольствием отвечу вам. Пойдемте. Вот электронный компьютер ЕС-1045. Он является представителем семейства компьютеров, входящих в Единую Систему (the Unifed System of Computers). Его быстродействие – 880000 операций в секунду, а объем ОЗУ – оперативного запоминающего устройства (the main memory capacity) – равен четырем мегабайтам (4 MB).

Ст.: А что значит Единая Система ЭВМ?

Оп. Единая Система ЭВМ – это такая система, которая использует программно-совместимые модели (program-compatible models), предназначенные для решения широкого круга научно-технических и экономических задач. В ЭВМ ЕС применяются большие интегральные схемы (LSI circuits).

Ст.: А что собой представляли компьютеры второго поколения? Каково было их быстродействие, вместимость памяти?

Оп.: Компьютеры второго поколения строились на полупроводниках (solid-state computers). Их ОЗУ строились на магнитных ферритовых сердечниках (the magnetic ferrit cores), а ПЗУ — постоянное запоминающее устройство (the read-only memory) — на магнитных лентах. Объем ОЗУ был около 70000 – 100000 байт. Их быстродействие было от 30000 до 50000 операций в секунду. Обращение к памяти (the access time) составляло 5 – 7 микросекунд. Машины второго поколения уже устарели (has become obsolete). Компьютеры 3-го и 4-го поколений считают в сотни и тысячи раз быстрее.

Ст.: А это какой компьютер?

Оп.: Это микрокомпьютер «Искра-1256». Объем его ОЗУ 64 KB. Он построен на БИСах (LSI circuits). А это алфавитно-цифровое печатающее устройство (the alphanumerical printer).

Ст.: Большое спасибо. Разрешите мне прийти еще раз.

Оп.: Пожалуйста. Я расскажу вам об устройстве машин 4-го поколения, например, о компьютере «Наири-4», быстродействие которого увеличилось по сравнению с компьютерами 3-го поколения в 5 раз, благодаря применению многослойных печатных схем ( multilayer printed circuits).

Ст.: С удовольствием приду. До свидания!

LESSON   EIGHT

Text A. The Basic Principles of Programming (continued)

Text B. Kinds of Programs.

Exercises
1. Read the international words and guess their meaning:
to conserve, permanent, constant, location, diagram, code, symbol, function, alternative, line, term, symbolism, specific, actual, specially, subroutine, initial, characteristic, code, result, to illustrate, programmer, catalogue, to consult

2. Pronounce the following words correctly:
temporary ['temp(ə)rəri] n pl – рабочие ячейки памяти
conserve [kən'sə:v] v – сохранять, консервировать

point [point] n – точка

share [ƒεə] v – распределять, делить(ся)

visualize ['vizjuəlaiz] v – мысленно представлять себе

interrelationship ['intə(ə)ri'leiƒ (ə)nƒip] n – взаимосвязь, взаимодействие

various ['vεəriəs] a – различный, разный, разнообразный

essentialy [i'senƒ (ə)li] adv – по существу

decision [di'siʒ(ə)n] n – решение
associate [ə'souƒieit] v – соединять, связывать, объединять

alternative [o:l'tə:nətiv] n – альтернатива, вариант, выбор варианта

eliminate [i'limineit] v – устранять, исключать, заменять

indicate ['indikeit] v – указывать, показывать

consider [kən'sidə] v – считать, полагать, рассматривать

depend [di'pend] v (on, upon) – зависеть от
                                                          statement ['steitmənt] n – утверждение, оператор (в алгоритмических языках)

description [dis'kripƒ (ə)n] n – описание, характеристика

particulary [pə'tikjuləli] adv – особенно

proceed [prə'si:d] v – продолжать (делать что-либо)

occasionally [ə'keiʒənli] adv – случайно, нерегулярно, вдруг

jump [dʒлmp] n – переход; v – переходить

locate [lo(u)'keit] v – размещать, помещать, располагать
detour [di'tuə] n – уход, обход, удаление

entrance ['entr(ə)ns] n – вход (в подпрограмму)

exit ['eksit] n – выход, выходной канал

condition [kən'diƒ (ə)n] n – условие, состояние, режим, ситуация

value ['vælju:] n – величина, значение, оценка

find [faind] v – находить

quite [kwait] adv – совсем, полностью, очень

profitable ['profitəbl] a – выгодный
3. Memorize the following word combinations:
memory space – объем памяти, пространство памяти

point of view – точка зрения
permanent numbers – постоянные числа
temporary numbers – временные числа
intermediate stages – промежуточные этапы
specific instructions – специальные (конкретные) команды
various alternatives – различные альтернативы
crossing lines – линии пересечения
at a later time – в более позднее время, позже
jump (branch) instructions – команды перехода
function calculations – вычислительные функции
for instance = for example – например
TEXT A
THE BASIC PRINCIPLES OF PROGRAMMING 
(continued)
1. The Use of Temporaries. Memory space in a computer should be conserved. From this point of view there are two kinds of numbers contained in addresses: permanent or constant numbers, such as 2 and g, and temporary numbers, i.e., numbers that appear only in intermediate stages of the computation. These temporary numbers can share their address with other temporary numbers that appear at some other time. Hence we call such memory locations temporaries.

2. Flow Chart. A flow chart is a diagram, or picture, of a code that is often helpful for visualizing interrelationship between various parts of a code. Such diagram is almost always made before the specific instructions are written. There are essentially three kinds of symbols used in a flow chart (see Fig. 5). The first represents function calculations, the second represents decisions and the various associated alternatives, the third, called a variable connector, and is simply a way to eliminate too many crossing lines in the picture or to indicate which lines to follow when one has to continue the diagram on another page.

3. Symbolic Coding Aids. It is another intermediate aid between the statement of the problem and the final code. Symbolic coding consists in writing a code not in terms of specific numerical addresses, but rather in terms of some name description or other symbolism to represent the addresses. Then, at a later time, specific addresses can be assigned for these symbols or names to produce the actual code. The intermediate code in terms of symbols is called the symbolic code.
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                                       Figure 5. Flow Chart Symbols
This technique is extremely useful particularly in those cases where one must write instructions involving addresses of constants or of other instructions that have not yet been specially assigned.

4. The Use of a Subroutine. A subroutine is a subcode that may be used many times during the computation of a program but written only once in the whole code. As the computer proceeds down the main program, the control will occasionally jump to this subroutine and then, after doing the subroutine, will jump back to the main program where it left off. The term "jump" or "branch" is commonly used in the sense of "take the next instruction from". Thus the expression "jump to a subroutine" means "take the next instruction from the address where the first instruction of the subroutine is located".

5. The detour from the main program through the subroutine may occur several times during the computation of the program. Hence a subroutine must have an entrance, a way of getting into it, and an exit, a way of getting out of it. Each time when an entrance is made to a subroutine, some initial conditions must be set up that are characteristic of the place in the main program from which the entrance was made. For instance, if the subroutine calculates some function, the initial values of the independent variables at that point in the main program must be given to the subroutine. In addition, as an entrance to a subroutine is made, the exit must be set up; i.e., the subroutine must be told where to transfer control back to the main program.

6. Hence, in order to use a subroutine, the coder must know (1) the entrance, i.e., the address of the first instruction; (2) the addresses of the temporaries in which the initial conditions are to be set up; (3) the addresses of the temporaries whose contents will be the results of the subroutine computation; (4) the exit, i.e., the address of some jump /branch) instruction that is to be present (when entering the subroutine) so that when the computation of the subroutine has been completed, the computer will transfer control back to the proper address of the main program. 
7. Consider, for instance, the flow chart in Fig. 6, which illustrates the setting up of the initial conditions and different exits of the subroutine. The A in the circle is a connector and of course means that the program jumps to the subroutine at that point. The В connector is called a variable connector, i.e., it indicates that the program jumps either to B1 or to B2, depending on how the "variable" connector is set. When we say that B=

B1 we mean that the В connector is set so that it will go from В to B1; and when we say that B=B2, then the В connector is set to go from В to В2. The rest of the flow diagram is self-explanatory but should be studied carefully by the student.

8. Library of Subroutines. Several subroutines may be used in one program. In fact it is found that many common subroutines are used quite often. Hence it often becomes profitable to have a library of subroutines available to the programmer stored at all times in some part of the computer memory. There would also be some catalogue kept outside the computer that the programmer can consult when he wants to use a subroutine. This catalogue would tell where each subroutine is located and all data about how to use it, such as where to put the initial values of independent variables, where the computed values of the dependent variables are found, etc.
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Notes:
symbolic coding aids – средства символического кодирования

initial  conditions – начальные (исходные) условия 

independent variables – независимые переменные 

the proper address – правильный (соответствующий) адрес 

self-explanatory – ясный, не требующий разъяснения 

dependent variables – зависимые переменные
Exercises

4. Find the Russian equivalents of the following English word combinations:
	1. crossing lines; 
	1. конечный код; 

	2. symbolic coding aids;
	2. передать управление обратно; 

	3. the statement of the problem;
	3. вычисленные значения; 

	4. the final code; 
	4. линии пересечения; 

	5. independent variables; 


	5. средства символического кодирования; 

	6. dependent variables; 
	6. адреса констант; 

	7. initial conditions; 
	7. промежуточный код; 

	8. the computed values; 

9. the initial values; 

10. for visualizing interrelationship; 

11. the intermediate code; 

12. extremely useful; 

13. addresses of constants; 

14. memory location temporaries; 

15. to transfer control back
	8. чрезвычайно полезный; 

9. для отчетливого представления взаимосвязи; 

10. рабочие ячейки памяти; 

11. независимые переменные; 

12. исходные значения; 

13. формулировка задачи; 

14. зависимые переменные; 

15. исходные (начальные) условия



5. Arrange the synonyms in pairs and translate them:
permanent numbers, block diagram, to call, memory, for example, a step, a routine, calculation, location, to share, storage, a stage, constant numbers, computation, subroutine, to term, for instance, subcode, to divide, a program, cell, flow chart

6. Form two sentences of your own with each word combination:

from this point of view, to set aside, at the coder’s side, in other words, the rest of
7. Memorize the following definitions:
1. A subroutine is a part of a program that performs a logical section of the over-all function of the program. 2. A jump or a branch is a departure from the normal sequence of program steps. 3. A library of subroutines is any collection of subroutines, which have been written for general application and can be incorporated in different programs when required. 4. A flow chart or a block diagram is a diagrammatic representation of a sequence of events usually drawn with conventional symbols representing different types of events and their interconnection.

8. Answer the following questions:
1. How many kinds of numbers does the address contain? 2. What are permanent numbers? 3. What are temporary numbers? 4. What memory locations do we call temporaries? 5. What is a flow chart? 6. When is a flow chart made? 7. What symbols are used in a flow chart? 8. What is symbolic coding? 9. What is a subroutine? 10. What must the coder know in order to use a subroutine? 11. What is a jump or a branch made for? 12. What is a subroutine library? 13. Where is the subroutine library stored?

9. Read and translate the following sentences paying attention to the meaning of the words and word combinations given below:

a) to be late – опаздывать
later than – позже чем
in the late 60s – в конце 60-х годов 

the latest – самый последний

the former ... the latter ... – первый (из упомянутых)..., последний (из упомянутых)

1. Our professor is never late for his lectures. 2. This program was made later than it was planned. 3. In the late 60s the second generation of computers appeared and began to operate. 4. The latest achievements of up-to-date computing technique are applied in our computing centre. 5. The CPU consists of two parts: the control unit and the arithmetic/logic unit; the former receives and interprets instructions and generates control signals, the latter performs real computations.
b) to set – ставить, помещать, устанавливать

to set aside – откладывать

to set up – основывать, учреждать

a set – набор, комплект, множество, прибор

a set of – ряд
to preset – заранее помещать
1. The conditional code is set as a result of all logical comparing, connecting, testing and editing operations. 2. The Institute of Automation and Engineering Cybernetics of the Academy of Sciences was set up in the late 1930s. 3. All logical operations other than editing are the part of the standard instruction set. 4. The set of logical operations includes moving, comparing, bit connecting, bit testing, translating and editing. 5. A set of instructions is provided for the logical operation of processing data. 6. Several bits of an instruction are set aside to designate the operation code. 7. The address of a jump instruction must be present before making a block diagram.
c) case – ящик, коробка, корпус, случай

in any case – во всяком случае

this is  the case – дело обстоит так
1. These are cases for packing all the units of the computer ES-1045. 2. In this case the bits would be divided into 14 groups of 3 bits each. 3. This is some kind of synchronization of the pulses in a computer, and in most computers this is the case: all pulses are synchronized with respect to each other. 4. In each case the operation is suppressed; therefore the condition code and data in storage and registers remain unchanged. 5. In any case registers store information in the memory. 6. The word, which comes from the arithmetic unit back to the memory, is not erased, but this is not the case with a new word when the previous one in the memory is always erased.
d) yet – (пока) еще; однако, но; хотя

1. In cases where we must write instructions involving addresses of constants that have not yet been specially assigned, we usually use the symbolic coding. 2. Yet the data for processing information appeared to be more important than the data for storing information in this case. 3. The program must be debugged if the errors have not yet been corrected. 4. Yet in practice, programmers desire the computer to take alternative ways of acting.
e) once – однажды, (один) раз; как только

1. A subroutine may be used many times during the computation of a program but is written only once in the whole program. 2. Once the execution of a command has been initiated, the indication of the neon bulb can be seen on the control panel. 3. Once set, the condition code remains unchanged until modified by an instruction that reflects a different condition code.


10. Speak on:
the temporaries; the symbolic coding aids; the library of subroutine; the flow chart
11. Read Text В and translate it with a dictionary. Write a brief summary of it:

TEXT B. 
KINDS OF PROGRAMS

There are two main kinds of programs, which are subdivided as well. They are control programs and system service programs.

Control Programs. There are some control programs to handle interruptions, I/O operations, transition between different jobs and different phases of the same job, initial program loading (IPL), and symbolic assignment of I/O devices.

Actually, the control program consists of three components:

1. IPL Loader. When the system operation is initiated, the hardware IPL reads in this program which then clears unused core storage to zeros, generally performs some housekeeping operations, and then reads in the Supervisor.

2. The Supervisor. It is resident in the low order part of the core storage whenever any job is being run. It can handle execution of any I/O operations and can provide standard processing for all interrupts. It may also queue I/O operations so that the operation will start as soon as the required channel and device are free.

3. Job Control. When the end of a job is sensed, the user normally turns control over to the Supervisor which then reads in the Job Control program. This program senses and processes all cards; after the new job is loaded, it turns control over to the new job. This system of operation eliminates the necessity of operation intervention between jobs, something, which is of particular importance on large computers where the average job time may be less than one minute.

The control program is a large program occupying thousands of bytes. It is usually stored on a magnetic tape or a magnetic disk. The particular unit on which the program resides is called the System Resident unit.

System Service Programs. They are used to maintain the library: to place new programs into the library, to delete, replace, or change existing programs, to read programs from the library into memory, to link segments of programs written at different times into one program, etc. They are called Librarian and Linkage Editor. 

There are three libraries maintained by the Librarian program: 1) Core Image library, 2) Relocatable library, 3) Source Statement library.

The core image programs includes the processors and control programs and as many of the application programs as the user desires. The relocatable library contains modules, which are stored in such a way that each module can be arbitrarily relocated and still be executed correctly. A module may be a complete program or it may be a relatively independent part of a larger program. The source statement library contains macro definitions, a sort of collection of standard type statements, which can be incorporated into a program to provide some special functions.

Notes:
control programs – управляющие программы

unused core storage – неиспользованная часть ОЗУ

housekeeping operations – вспомогательные операции

Job Control – управление потоком заданий

the average job time – среднее время счета задания

System Resident unit – системное резидентное устройство

System Service program – системная сервисная программа

Librarian – программа «Библиотекарь»

Linkage Editor – программа «Редактор связей»

Core Image library – библиотека абсолютных модулей 

Relocatable library – перемещаемая библиотека 

Source Statement library – библиотека исходных предложений

processor – программа «Транслятор»

application program – прикладная программа
macro definitions – макроопределения

12. Translate the following dialogue into English. Reproduce it in English:

НА ЭКЗАМЕНЕ ПО ЭВМ
Студент: Здравствуйте, профессор.

Профессор: Здравствуйте. Как вас зовут, из какой вы группы?

Ст.: Иванов, я студент 3 курса 2 группы.

Проф.: Берите, пожалуйста, билет и готовьтесь отвечать.

После подготовки к ответу по билету студент Иванов отвечает на все 3 вопроса хорошо.

Проф.: Позвольте задать вам несколько вопросов дополнительно. Во-первых, с какого времени стали выпускать компьютеры на электронных лампах, и какие отечественные машины подобного типа вы знаете?

Ст.: Электронные компьютеры стали выпускать с 1944 года. Представителями этого первого поколения электронных компьютеров в России были БЭСМ и «Минск-1». 

Проф.: Какова скорость микрокомпьютера?

Ст.: Современный микрокомпьютер может выполнять более 10 биллионов операций в секунду, и это не предел.

Проф.: Кто был изобретателем первого в мире арифмометра?

Ст.: Русский математик П. Л. Чебышев, в 1882 г.

Проф.: Где нашли применение компьютеры? 

Ст.: Во всех областях жизни. Особенно в астрономии, электротехнике, физике, химии, ядерной технике, лингвистике, статистике, банковских операциях, медицине. Компьютеры сочиняют музыку, играют в шахматы, рисуют и чертят.

Проф.: Ваш ответ заслуживает высокой оценки.

Ст.: Спасибо, профессор. Этот предмет мой любимый. До свидания.

LESSON NINE

Text A. Low Level Programming Languages: Machine and Assembly Languages.

Text B. Programming Languages.

Text C. The Interface.

Exercises
1. Read the international words and guess their meaning in Russian:
order; sort; to communicate; spectrum; assembler; mnemonic; auto code; designer; repertoire; absolute; pseudo; figure; increment; decrement; container; competition; code; translation; ALGOL; FORTRAN; COBOL

2. Pronounce the following words correctly

wish [wiƒ] v – хотеть, желать


spectrum ['spektrəm] n – спектр


mnemonic [ni(:)'monik] а – мнемонический

bottom ['botəm] n – низ; дно
autocode ['o:to(u)koud] n – автокод
immediately [i'mi:djətli] adv – немедленно
obey [ə'bei] v – повиноваться; подчиняться


adopt [ə'dopt] v – принимать; перенимать

repertoire ['repətwa:] n – набор; состав; система команд; репертуар

alphanumeric [,ælfənju:'merik] a – буквенно-цифровой

assembler [ə'semblə] n – программа «Ассемблер»

source [so:s] n – источник; исток; а – исходный

specify ['spesifai] v – точно определять; устанавливать

distinguish [dis'tiηgwiƒ] v – различать

relative ['relətiv] a – относительный

offset ['o(:)fsət] n – смещение; сдвиг

distinction [dis'tiη(k) ƒ (ə)n] n – различие; распознавание
therefore ['ðεəfo:] adv – поэтому

existence [ig'zist(ə)ns] n – существование

note [nout] v – замечать; отмечать; упоминать

assembly language [ə'sembli 'læηgwidʒ] – язык ассемблера
disadvantage [,disəd'va:ntidʒ] n – недостаток
                       
shift [ƒift] n – сдвиг; смещение; v смещать

3. Memorize the following word combinations:
machine-dependent – машинозависимый 

low level languages – языки низкого уровня 

an absolute address – абсолютный адрес 

a source program – исходная программа
an object program – конечная программа 

pseudo-op (operation) – псевдокоманда
machine-op (operation) – машинная команда
relative addresses – относительные адреса
TEXT A
LOW LEVEL PROGRAMMING LANGUAGES: MACHINE AND ASSEMBLY LANGUAGES

1. In order to communicate with each other, men use languages. In the same way, 'languages' of one sort or another are used in order to communicate instructions or commands to a computer.

2. When the user wishes to communicate with the computer, he uses a spectrum of languages:

English 





 Best for programmer 

FORTRAN 

ALGOL

•

•

•

Assembly language

Mnemonic machine language

Machine language           



  Best for machine

Let us discuss the three lowest members of this spectrum beginning with the first three from the bottom: machine language, mnemonic machine language, and assembly language.

3. A machine language which is sometimes called as a basic programming language or autocode refers to instructions written in a machine code. This machine code can be immediately obeyed by a computer without translation. The machine code is the coding system adopted in the design of a computer to represent the instruction repertoire of the computer. The actual machine language is generated by software, not a programmer. The programmer writes in a programming language which is translated into the machine language.

4. A mnemonic machine language uses symbolic names for each part of instruction that is easier for the programmer to remember than the numeric code for the machine. A mnemonic is an alphanumeric name, usually beginning with a letter rather than a number to refer to fields, files, and subroutines in a program. For example, the operation 'multiplication' might be represented as MULT, the 'load' instruction as L, or DISPL NAME ADDR in the mnemonic form means 'display name and address', etc.

5. An assembly language is the most machine-dependent language used by programmers today. There are four advantages to using an assembly language rather than machine language. They are the following: 1) it is mnemonic, e.g., we write ST instead of the bit configuration 0101 0000 for the STORE instruction; 2) addresses are symbolic, not absolute as in a machine language; 3) reading is easier; 4) introduction of data to a program is easier.

6. A disadvantage of assembly language is that it requires the use of an assembler to translate a source program into object code (program) in order to be directly understood by the computer. The program written in assembly language is called an assembler. The assembler usually uses such instructions as A (ADD), L (LOAD), ST (STORE), START, TEST, BEGIN, USING, BALR (Branch and Link Register), DC (Define Constant), DS (Define Storage), END, etc. Let us consider some of them.

7. The USING instruction is a pseudo-op. A pseudo-op is an assembly language instruction that specifies an operation of the assembler; it is distinguished from a machine-op which represents to the assembler a machine instruction. So, USING indicates to the assembler which general register to use as a base and what its contents will be. This is necessary because no special registers are set aside for addressing, thus the programmer must inform the assembler which register(s), to use and how to use them. Since addresses are relative, he can indicate to the assembler the address contained to the base register. The assembler is thus able to produce the machine code with the correct base register and offset.


8. BALR is an instruction to the computer to load a register with the next address and branch to the address in the second field. It is important to see the distinction between the BALR which loads the base register, and the USING which informs the assembler what is in the base register. Hence, USING only provides information to the assembler, but does not load the register. Therefore, if the register does not contain the address that the USING says it should contain, a program error may result.

9. Start is a pseudo-op that tells the assembler where the beginning of the program is and allows the user to give a name to the program, e.g., it may be the name TEST. END is a pseudo-op that tells the assembler that the last card of the program has been reached.

10. Note that in the assembler instead of addresses in the operand fields of the instruction there are symbolic names. The main reason for assemblers coming into existence was to shift the burden of calculating specific addresses from the programmer to the computer.

Notes:
e.g. = for example (for instance) – например
burden – нагрузка; тяжесть
Exercises
4. Memorize the following definitions:
1. The machine language is such a language which can immediately be obeyed by a computer without translation. 2. The assembly language is a symbolic programming language which allows the programmers to write their programs at the machine language level. 3. The assembler is a program that translates assembly language into machine language. 4. A source program is a program written in a source language (ALGOL, COBOL, FORTRAN, PL/1, etc.) which cannot be directly processed by a computer but requires translation into the object program. 5. An object program is a program which is written in the machine code capable of being directly understood by the computer in the form required for running.

5. Answer the following questions:

1. What spectrum of languages does the user have at his disposal? 2. Which languages do you call "low level"? 3. Which languages are the best for machine? 4. Which languages are the best for programmer? 5. What language do you call a machine language? 6. How is an instruction usually written in a machine language? 7. When is the mnemonic form of the machine language used and why? 8. Does the assembly language use symbolic addresses? 9. What advantages to using the assembly language do you know? 10. What is a disadvantage of the assembly language? 11. Which program can the computer directly understand? 12. What is an assembler? 13. What does a USING instruction indicate? 14. What does the BALR instruction mean? 15. What is the distinction between BALR and USING? 16. What is a source program? 17. What is an object program?
6. Translate the following sentences paying attention to the meaning of the words given below:


a) to provide – обеспечивать; снабжать; предусматривать

providing – обеспечение; при условии, если только; в том случае, если

provided – обеспеченный; предусмотренный; снабженный; при условии,    если только; в том случае, если

1. The system control section provides the normal CPU operation. 2. A set of instructions is provided for the logical processing of data. 3. All branching operations are provided in the standard instruction set. 4. After providing this command the channel can communicate with other devices on the interface. 5. The process could be repeated, providing we wanted to receive the final results. 6. In this case the channel refers to a location not provided in the system. 7. Any main storage location provided in the system can be used to transfer data to or from an I/O device, provided that during an input operation the location is not protected.

b) both of – оба
both…and... – как..., так и ...; и ... и ...

1. Both diagrams shown in Fig. 10 are easy to understend.2. Both of devices have been designed by our postgraduate students. 3. If decimal arithmetic is provided, both operands and results are located in storage. 4. Both punched cards and punched paper tapes are used for accepting information.

с) but – но; лишь; только; кроме; однако

1. Individual computers differ, but enough similarity exists to make a general discussion of the more important points helpful. 2. Chess for mathematicians is but a means to show the ability to compile a program. 3. Because of the millions of characters of information that can be stored, magnet​ic tapes are common with all but the smallest computers. 4. But in future the machines will be able to solve many problems which today are in the competence of man.

d) since – так как; с тех пор как; с тех пор; с

1. Ch. Babbage's machine could not operate since there was no reliable and accurate electrical equipment at the beginning of the 18th century. 2. We have been ready to begin our experiments since yesterday. 3. Since the beginning of the 40s the computing technique has started to develop successfully. 4. Since electronics became known, it began to be used in nearly all branches of industry. 5. Our lecturer left for Moscow and we have never seen him since.

e) a result – результат; следствие

as a result – в результате 
to result in – давать в результате; приводить к результату 
to result from – являться результатом; вытекать из результата
1. After performing computations a computer displays the results. 2. The detection of mistakes (errors) in a program results in a program interruption. 3. The protection of a computer is recorded in bits 0 – 3 as a result of the channel operation. 4. These data result from the comparison operation. 5. The importance of the microprocessors results from their ability to process information with unimaginable (невообразимый) speeds. 6. The achievements of the Soviet science have resulted in a triumph for our country in many fields of science.


7. Read Text В without a dictionary. Try to get the main idea of each paragraph. Render the text in Russian:

TEXT B 
PROGRAMMING LANGUAGES

How are directions (указания) to be expressed to the computer? The computer is not another human being with whom one can speak easily and clearly in common English. For expressing directions to a computer the programmer in practice uses special programming languages.

Because computers can accept letters and numbers, nearly (почти) all the programming languages express the directions in some combination of letters and numbers.

The programming languages in use fall into three general categories in terms of their similarity (подобие) to ordinary English: machine languages, symbolic languages, and automatic coding languages. In terms of their importance for computer utilization, the machine languages are the most basic, for the computers can use them directly. But symbolic and automatic coding languages are more convenient for the programmer use because they are more similar to English.

Some programming languages are used only with a particular model of computer; some are used with more than one model of computer. For the convenience of the programmer, a language that can be used with several different models of computers is the more useful.

Instructions in a machine language are almost always represented by particular combinations of letters and numbers acceptable to a given computer. Programs written in an appropriate machine language can be directly accepted and used by a computer.

Symbolic languages use symbolic addresses in the operands and usually also as the addresses for the instructions. This is in contrast to machine languages, which use absolute addresses. An absolute address is one expressed in a machine language. It identifies a specific and physical location of data in storage. An indirect address is an absolute or symbolic address which has as its contents the absolute address (usually) of the operand needed by the instruction. Indirect addresses allow greater flexibility in programming because the programmer by changing the contents of indirect addresses can, in effect, modify a program.

For data description in the symbolic languages, the programmer uses special commands. Being able to use these commands simplifies the process of data description, because often these commands can be used with symbolic addresses as their operands. Thus in many programming languages the programmer can assign addresses in symbolic, relative, or absolute form, depending upon the character of the language and what is most convenient for the programmer at the time.

Notes:
in use – используемые (в настоящее время) 

a particular model – определенная модель
a particular combination – определенная комбинация
8. Read Text С. Give the contents in short (in Russian).
TEXT C
THE INTERFACE

The interface is interconnection between hardware, software, and people. Hardware interfaces are physical channels, cables, or wires that must connect and exchange electronic signals between a CPU and peripherals, and between any two units. Software interfaces are specific messages established between programs. Examples of the software interfaces are application programs, the operating system, Data Base Management Systems and communication programs. Interfaces between people and computers are terminal screen and keyboards.

Notes:
interconnection – взаимосвязанность
wire – провод
to exchange – обмениваться
specific message – конкретное сообщение

application data – прикладная программа

Data Base Management System – система управления базами данных

LESSON  TEN

Text A. High Level Programming Languages: 
FORTRAN and PL/1. 

Text B. ALGOL. 

Text B'. COBOL. 

Text C. Data Base Management System (DBMS).

Exercises

1. Read the international words and guess their meaning:

Oriented, to orient, combination, algebraic, formulae, standard, segment, constant, master, position, individual, option, representative, range, to combine, compiler, to construct, commercial, application, modular, structure, interpretation, effect, document, notation, accurate

2. Pronounce the following words correctly:

correspondent [,koris'pondənt] v – соответствовать
several ['sevr(ə)l] a – несколько
notation [no(u)'teiƒ (ə)n] n – исчисление, запись
familiar [fə'miljə] a – знакомый, известный
orient ['o:riənt] v – ориентировать(ся)

item ['aitəm] n – элемент, единица информации

executable ['eksikju:təbl] a – исполнимый

optional ['opƒənl] a – произвольный, необязательный

array [ə'rei] n – массив
 
label ['leibl] n – метка, идентификатор, знак

enable [i'neibl] v давать возможность

general-purpose ['dʒen(ə)r(ə)l 'pə:pəs] a – универсальный, общего назначения

feature ['fi:tƒə] n – черта, особенность, признак, свойство

emphasis ['emfəsis] n – ударение, выразительность

volume ['voljum] n – объем, большое количество, том

facility [fə'siliti] n – доступность, pl средства, оборудование
                       
neglect [ni'glekt] v – пренебречь, упустить из виду

reference ['refr(ə)ns] n – ссылка, сноска, эталон

whole [houl] a – целый, весь

range [rein(d)ʒ] n – область, диапазон, интервал, ряд

imaginary [i'mædʒin(ə)ri] a – воображаемый, нереальный, мнимый

true [tru:] a истинный
false [fo:ls] a ложный
appropriate [ə'proupriit] a – подходящий, соответствующий
precede [pri(:)'si:d] v – предшествовать

modular ['modju:lə] a – модульный

extensive [iks'tensiv] a – расширенный, протяженный

subset [,sлb'set] n – подмножество

default [di'folt] n – упущение, недосмотр

unspecified [(')лn'spesifaid] a – не установленный, точно не определенный;

valid ['vælid] a – действенный, обоснованный

framework ['freimwə:k] n – строение, структура, конструкция, рамки

sensitive ['sensitiv] a – чувствительный

peculiarity [pi,kju:li'æriti] n – специфичность, особенность

         3. Memorize the following word combinations:

master segment – главный сегмент 

alphanumeric names – буквенно-цифровые имена 

data items – элементы данных 

floating-point representation – представление с плавающей точкой (запятой)

imaginary parts – мнимая часть (в комплексном числе) 

truth values – истинные значения 

executable statements – исполнительные операторы 

assign(ment) statements – операторы присвоения 

dummy variables – фиктивные переменные 

to meet the needs (requirements) – отвечать требованиям 

default feature – признак «по умолчанию» 

valid interpretation – обоснованная интерпретация

TEXT A
HIGH LEVEL PROGRAMMING LANGUAGES: FORTRAN & PL/I

1. A high level language is a language in which each instruction or statement correspond to several machine code instructions. It is contrasted with a low level language in which each instruction has a single corresponding machine code equivalent. High level languages allow users to write in a notation with which they are familiar, e.g., FORTRAN in mathematical notation, COBOL in English. So, high level languages are oriented to the problem, while low level languages are oriented to the machine code of a computer.

2. FORTRAN. FORTRAN is an acronym for FORmula TRANslation. It is a problem oriented high level programming language for scientific and mathematical use, in which the source program is written using a combination of algebraic formulae and English statements of a standard but readable form. FORTRAN was the first high level programming language. It was developed in 1954, and was designed to easily express mathematical formulas for computer processing. It is still the most widely used programming language. There were several versions of FORTRAN. Nowadays the most popular and used is FORTRAN-4.

3. A FORTRAN program consists of data items, executable statements and non-executable statements. The program is structured in segments which consist of a master segment and optional function segments and subroutines.

4. Data items in FORTRAN are either variables or constants, and are assigned alphanumeric names by the programmer. Groups of similar items of data can be processed as arrays, or tables of data, in which case the individual items are defined by their position or reference within the array by naming the array followed by one or more subscripts.

5. Data items in FORTRAN may take the following forms: Integer is a whole number value falling within a range determined by the capacity of the computer being used. Real is a number expressed in floating-point representation accurate to a number of significant digits, the range again depends on the capabilities of the particular machine being used. Complex is a number in which two real numbers are used to express the real and imaginary parts. Logical is a quantity which can only take two values, true or false. Text is character information, which is not used for mathematical operations.

6. The actual operations of the program are expressed by means of 'executable statements'. These can take two forms: 'assignment statement' and 'control statement'. An assign statement takes the form Variable = Expression. The expression may be either arithmetic or logical. An arithmetic expression can include variables, elements, form arrays, constants and a variety of standard functions which are combined by arithmetic operations, e.g., +, —, *(multiplication), / (division), ** (exponentiation). A logical expression is similar but include the operations AND, NOT, OR, etc., and the logical operators.

7. An example of an arithmetic assignment statement would be: ROOT= (—B+SQRT (B**2—4*A*C))/ (2*A),

where the word ROOT and the letters А, В, С represent variables and SORT—the function provided for calculating square roots. The compiler recognizes these symbols and translates them into appropriate machine code. An example of a logical assignment statement would be: BOOL-A.OR.B. I  In this expression the variable BOOL would be given the value true or false according to the truth values of variables A and B, and the truth table defined by the Boolean operator OR.

8. Each statement can be preceded by a numerical label, permitting reference to the statement by means of control statements. Control statements enable the program to branch to other statements. Branches themselves may also be constructed which are conditional on results of arithmetic or logical operations.

9. As was said above, a FORTRAN program consists of one or more segments, of which there is one and only one master segment, and optionally, function and subroutine segments. A function segment is used where the same form of function is required several times in a program. The statements describing the operation required to calculate the result of using the function are named and written once, and whenever the function is required in the program it is only necessary to give the function name and a list of parameters to replace the 'dummy' variables used in the function segment.

10. PL/I. PL/I was introduced in 1964. It was developed as a general-purpose programming language, incorporating features from both COBOL and FORTRAN. PL/I is used primarily on large mainframes. PL/I stands for Programming Language 1. Commercial applications (COBOL) with their emphasis on efficient handling of large volumes of data have led to the development of languages with sophisticated I/O facilities; scientific problems (FORTRAN) with their emphasis on rapid definitions and descriptions of complex problems have led to the development of highly sophisticated algorithmic languages while neglecting the data handling aspects.

11. PL/I aims at combining the problem-solving facility of scientific languages with the data-handling capabilities of commercial languages, in order to meet the needs of increasingly mathematical commercial analysis and increasingly large volumes of data being processed by scientific routines.

12. Among the more important features of PL/I are the following: (1) the language is modular in structure. This means that the user needs only master the set of facilities necessary for his programming needs. More complex problems can use more extensive subsets of the language. (2)

The language has a 'default' feature by which every error or unspecified option is given a valid interpretation, thus minimizing the effects of programming errors. (3) The language structure is 'free form'. No special documents are needed for coding, since the significance of each statement depends on its own format and not on its position within a fixed framework.

13. PL/1 is much less sensitive to the peculiarities of the hardware than the machine language. This makes it possible to use the same program on different types of computers.

14. PL/1 uses 60 symbols: 29 letters from A to Z (capital Roman letters), 10 digits from 0 to 9, and 21 special characters. The PL/I statements are subdivided into the following logical groups: input/output statements, declare statements, debugging statements, assignment statements, memory allocation statements, program structure statements, and control statements.

(To be continued)

Notes:
whenever the function is required In the program – всякий раз когда в программе требуется функция
while neglecting the data handling aspects – пренебрегая аспектами управления информацией
No special documents are needed for coding – никакие специальные документы для кодирования не требуются
capital Roman letters – заглавные латинские буквы 

declare statements – операторы описания 

debugging statements – операторы отладки 

memory allocation statements – операторы распределения памяти
Exercises 

4. Memorize the following definitions:

1. FORTRAN is a problem oriented high level programming language for scientific and mathematical use. It is a compiler language. 2. PL/I is a general-purpose high level programming language for scientific and commercial applications.

5. Answer the following questions:

1. What is FORTRAN? 2. What are low level languages oriented to? 3. What are high level languages oriented to? 4. When was FORTRAN developed? 5. What does a FORTRAN program consist of? 6. Who assigns alphanumeric names to data items? 7. Which forms may data items in FORT-RAN take? 8. By means of what are the actual operations expressed in FORTRAN? 9. How is a program in FORTRAN structured? 10. What do segments in a FORTRAN program consist of? 11. When was PL/I introduced? 12. What is PL/1? 13. What does PL/1 aim at? 14. What are the more important features of PL/1? 15. How many symbols does PL/1 use? 16. What logical statements does PL/1 use?

6. Compare FORTRAN and PL/I.
        7. Speak on:

a) arithmetic and logical assignment statements in FORTRAN;

b) the features of the general-purpose PL/1.

8. Translate the following sentences paying attention to the meaning of the words given below:

a) structure – структура, конструкция, строение

to structure – строить, конструировать, создавать

1. The structure of this device is very complex. 2. The block structure of ALGOL is of great value because it permits the parts of a program to be written by different programmers. 3. The words of a language are structured directly from the characters which are usually the smallest units that have meaning by themselves. 4. The program of FORTRAN is structured in segments.

b) master – главный, основной
to master – управлять, руководить, совершенствовать
1. A master card is a punched card-holding any fixed information about a group of cards. 2. Master data are data elements of a record which seldom change. 3. We have to master our knowledge in mathematics and English. 4. The CPU masters the actual calculations inside the computer.

c) to state – устанавливать 

state – государство, штат, состояние
1. Programming languages offer various ways for a programmer to state precisely the order of instructions which is often known as the "sequence of control". 2. Scientists of the Soviet State take an important part in international conferences and symposiums. 3. Lights and signals on the control panel show the electrical state of the computer.

d)aim – цель, намерение 

to aim – иметь целью
1. The aim of this paper is to show the organization of a memory made on thin films. 2. PL/1 aims at mathematical and economical use. 3. This equipment aims at printing results on cards and displaying them on screens.

e) only – только

the only – единственный

1. In computers only two electrical states are used, 1 for one state, and 0 for the other. 2. The idea of an automatic computer that would not only add, multiply, subtract, and divide but perform a sequence of reasonable operations automatically was given by the English scientist Charles Babbage. 3. It was the only way to solve this problem. 4. Petrov is the only student in our group who had worked at the computing centre before entering the Institute. 5. The access time is only a few millionth of a second for magnetic cores. 6. The printers are used only for output unit.
9. Read Text В without a dictionary. Render the main points of the text in Russian:

TEXT B
ALGOL

ALGOL was developed as an international language for the expression of the algorithms between individuals, as well as a programming language. It was introduced in the early 1960s and gained popularity in Europe more than in the United States.

ALGOL is an acronym for ALGOrithmic Language. It is a problem oriented high level programming language for mathematical and scientific use, in which the source program provides a means of defining algorithms as a series of statements and declarations having a general resemblance to algebraic formulae and English sentences.

An ALGOL program consists of data items, statements and declarations, organized in a program structure in which statements are combined to form compound statements and blocks. Ingredients of the ALGOL, namely, characters, words, expressions (data items), statements, and declarations are really the hierarchical ingredients, because words are made from combination of characters, expressions are composed of groups of words, and statements consist of combinations of expressions.

Declarations used in ALGOL provide the compiler with information about quantities appearing in the program. The 'type declaration' is used to specify whether a variable is an integer, a real number or a Boolean variable.

ALGOL was originally known as IAL or International Algebraic Language. Improvements and modifications are still being offered. There were some versions of ALGOL, the most known of them being ALGOL 60 and ALGOL 68.

Notes:
declaration – описание (в алгоритмическом языке АЛГОЛ); объявление (в алгоритмическом языке ПЛ./1)

whether a variable is an integer – является ли переменная целым числом
10. Read Text В' and translate it without a dictionary. Write a short summary:

TEXT B'
COBOL

COBOL is an acronym for Common Business Oriented Language. It is internationally accepted programming language developed for general commercial use. COBOL is a problem oriented high-level language in which the source program is written using statements in English.

A COBOL program is written in four divisions: Identification Division, Environment Division, Data Division, and Procedure Division. The Identification Division contains descriptive information that identifies the program being compiled. The Environment Division deals with the specification of the computer to be used for operating the object program, including such information as the size of memory, the number of tape decks, printers and other peripheral devices that will be used; a description of the computer to be used for compiling the source program is also given here. The Data Division is used to allocate labels to all units of data on which operations are to be performed. All input and output files are defined and associated with the peripheral units to be used for input and output. The Procedure Division gives the step-by-step instructions necessary to solve the problem. These steps are specified by means of instructions expressed in English statements which can be recognized (распознавать; узнавать) by the compiler and translated into a sequence of machine code instructions capable of being used by the computer to solve the problem. 

The advantages of using COBOL are that it is relatively simple to learn, and programs can be quickly written and tested; programmers can easily understand programs not written by them, and thus associated documentation can be simplified; and programs can be used on other machines, within the limitations noted above.

The disadvantages are: (1) the relative inefficiency of the resulting object program as compared with a program written in machine code or a machine oriented language and (2) the lack of flexibility (гибкость) imposed by the restrictions (ограничение) on the type of instructions and methods for performing operations in a highly standardized language.

Notes:
Identification Division – раздел идентификации
Environment Division – раздел оборудования
to deal with – иметь дело с

tape decks – комплекты (наборы) перфолент

step-by-step instructions – поэтапные команды
11. Read Text С and translate it with a dictionary.

TEXT С
DATA BASE MANAGEMENT SYSTEM (DBMS)

The Data Base Management System is a software package which acts as an interface between the user's program and the physical data base. The DBMS makes it easier to access all varieties of data or information stored in a computer. It allows users to request data from the computer, and keeps track of all the data. It also allows each user to have an individual view of the data.

If a DBMS is not used, it requires more detailed programming to access data. The user's application program asks the DBMS to select that user's view and deliver it to the program or user. Only the DBMS knows where and how to get it.

The DBMS acts as a buffer between the programs and the physical structure of the database. A portion of the DMBS resides in the memory and is called by the application program each time when data must be transferred to or from the database.

The main DBMS features are: data independence, security, and application of high-level non-procedural languages.

Notes:
a software package – комплект программного обеспечения

to request – запрашивать

a view – вид, изображение

to reside – размещать (ся) (в памяти)

a non-procedural language – непроцедурный язык

LESSON  ELEVEN
Text A. High Level Programming Languages (continued): 
BASIC & PASCAL. 

Text B. Ada & C.

Text C. Procedural and Non-Procedural Languages.

Exercises
1. Read the International words and guess their meaning:
BASIC; PASCAL; original; popularity; popular; version; compiler; interpreter; dialect; authority; documentation; to ignore; block; parameters; syntactic; novelty; file; section; line; basic; to limit; interactive; calculator; principal; principle; structure; actions declaration

2. Pronounce the following words correctly:

	solve [solv] v – решать; разрешать

interactive [,intər'æktiv] a – взаимодействующий; интерактивный

time-sharing ['taim ƒεəriη] – с разделением времени

widely ['waidli] adv – широко

extremely [iks'tri:mli] adv – чрезвычайно

version ['və: ƒ (ə)n] n – версия; вариант

hand-held ['hændheld] a – карманный; портативный

easy ['i:zi] a – легкий; нетрудный
conversational [,konvə'seiƒənl] a – разговорный
implementation [,implimen'teiƒn] n – реализация (языков); внедрение
successor [s(ə)k'sesə] n – преемник
novelty ['nov(ə)lti] n – новизна; новинка; новшество

afford [ə'fo:d] v – предоставлять; давать

inherent [in'hiər(ə)nt] a – присущий; свойственный
decipher [di'saifə] v – расшифровывать
                                                 coherently [ko(u) 'hiər(ə)ntli] adv – логически связано

concern [kən'sə:n] v – касаться; иметь отношение

remove [ri'mu:v] v – удалять; перемещать

cassette [kə'set] n – кассета

ignore [ig'no:] v – игнорировать

valuable ['væljuəbl] a – ценный; дорогостоящий

propose [prə'pouz] v – предлагать

revise [ri'vaiz] v – пересматривать; перерабатывать

suitable [ə'sju:təbl] a – подходящий; соответствующий

heading ['hediη] n – заглавие

body ['bodi] n – основная часть; тело программы

compulsory [kəm'pлls(ə)ri] a – обязательный

identifier [ai'dentifaiə] n – идентификатор

	


3. Memorize the following word combinations:

to become extremely popular – стать чрезвычайно популярным
the first-time programmer – программист-новичок
structured programming – структурное программирование
a general-purpose language – универсальный язык
TEXT A
HIGH LEVEL PROGRAMMING LANGUAGES: 
BASIC & PASCAL

1. BASIC was developed in 1965 and stands for Beginners All-purpose Symbolic Instruction Code. It is a programming language designed for solving mathematical and business problems. BASIC was originally developed as an interactive programming language for time-sharing on large mainframes. It is widely used on all sizes of computers and has become extremely popular on microcomputers.

2. There are many different versions of BASIC available with limited versions running on small hand-held computers. BASIC is available in compiler and interpreter form, the latter form being more popular and easier to use, especially for the first-time programmer. In interpreter form the language is conversational and can be used as a desk calculator. In addition, it is easy to debug a program, since each line of code can be tested one at a time.

3. BASIC is considered to be one of the easiest, programming languages to learn. For simple problems BASIC programs can be written 'on the fly', at the terminal. However, complex problems require programming technique, as in any conventional programming language. Since BASIC does not require a structured programming approach, like PASCAL, and since there is no inherent documentation in the language, as in COBOL, BASIC programs can be difficult to decipher later if the program was not coherently designed.

4. BASIC is now used almost universally. There is no one" BASIC language, but something like 90 different versions or dialects; however, all have certain common features that make it easy to use any version once the fundamentals are mastered. Since BASIC is job and human oriented, it cannot be understood by the computer as written, but must go through the intermediate step of a compiler or interpreter, as was said above. As far as the programmer is concerned, it makes very little difference whether a compiler or interpreter is used.

5. A compiler, generally used in a large computer, converts the source program written in BASIC to an object program or file in machine language which is then stored in memory. In the compiler each BASIC phrase or statement is converted to one or more machine instructions. An interpreter is similar in result, but conversion is usually done while the program is running, one statement at a time. The difference between the two, which is important to the microprocessor user, is that the interpreter must be preset in memory while the program is being run; while the compiler can be removed once it has done its job.

6. One would think then that a microcomputer would most often use a compiler, but this is not the case. Since interpreter programs can be run line-by-line, they can be debugged simply rather that being recompiled for each correction, and they are more popular in small computers. In certain versions the interpreter is stored in ROM, which is less expensive than RAM, and does not need to be loaded from some external source such as a cassette.

7. The typical example of the algorithm in BASIC can be written as follows:

 REM THIS PROGRAM SEARCHES A LIST AND PRINTS THE ADDRESS

10 DATA 74, 83, 66, 67, 87, 65, 84, 80, 76, 70

20 LET N=10

30 LET X=65

40 LET J=N

50 IF J=0 GOTO 100

60 READ К
70 IF K=GOTO 100 / 80 LET J-J—1

90 GOTO 50

100 PRINT J

110 ENDS

BASIC features the fact that every line is a statement and every statement must be preceded by a line number followed by space. Any statement on a line beginning with REM is ignored by the interpreter or compiler. However these REMarks may be extremely valuable in explaining the purpose and method of the program. Some BASIC variations use the apostrophe (') as an abbreviation for REM.

8. BASIC has various expressions (constants and variables combined by arithmetic and algebraic operators), line numbers, spaces, remarks, data, and statements. BASIC statements may be: LET statement which is the simplest kind of an arithmetic assignment statement, READ statement, GOTO statement, IF statement, IF THEN statement, etc. In the case of the IF statement we are interested in whether the relation between two expressions following the IF is TRUE or FALSE. In other words we are interested in the Boolean value of the expression following IF.

9. PASCAL. PASCAL is a general-purpose high level programming language. It is named after the famous French mathematician, Blaise Pascal, who in 1642 designed and built the first mechanical calculator, the "Pascaline". PASCAL is noted for its simplicity and structured programming design. It is available as both a compiler and an interpreter.

10. PASCAL was proposed and defined in 1971, and gained popularity in universities and colleges in Europe and "the United States. It was later revised and appeared as standard PASCAL in 1975. Its principal features are on teaching programming and on the efficient implementation of the language.

11. PASCAL may be considered a successor to ALGOL-60, from which it inherits syntactic appearances. The novelties of PASCAL lie mainly in extensive data structuring facilities such as record, set and file structures. It also affords more sophisticated control structures suitable to structured programming.

12. An algorithm of a computer program consists of two essential parts: a description of actions which are to be performed, and a description of the data, which are manipulated by these actions. Actions are described by statements, and data are described by declarations and definitions.

13. The program is divided into a heading and a body, called a block. The heading gives the program a name and lists its parameters. These are file variables and represent the arguments and results of the computation. The file output is a compulsory parameter. The block consists of six sections. They are: label declaration part, constant definition part, type definition part, variable declaration part, procedure and function declaration part, and statement part.

14. The first section lists all labels defined in this block. The second section introduces identifiers for constants. The third section contains type declarations, and the fourth— variable definitions. The fifth section defines procedures and functions. And the last, the sixth, gives the statements which specify the actions to be taken.

15. The statements used in PASCAL may be: EMPTY statement, GOTO statement, structured statement, compound statement, conditional statement, repetitive statement, WITH statement, etc. For example, IF statement:—IF expression THEN statement IF expression THEN statement ELSE statement.

Notes:
on the fly – с ходу; прямо
as far as – поскольку
this is not the case – это не так
line-by-line – построчно

remark – замечание; примечание; пометка

to inherit – перенимать

syntactic appearances – синтаксические признаки

empty – пустой

compound statement – составной оператор

conditional statement – условный оператор

repetitive statement – оператор цикла (повторений)

ELSE statement – оператор ИНАЧЕ

Exercises

4. Read and translate the verbs meaning repetition:

retype; recompile; recycle; reuse; re-emphasize; relocate; reread; rewrite; reoccur; rearrange; reappear; replace; restart; rewind; review; return

5. Read and translate the words meaning negation!

Unusual, unused, unspecified, unlimited, unsatisfactory, infrequently, unseparated, independent, indirect, indistinguishable, impossible, disadvantage, disjunction, decode, regardless, useless

6. Find in (b) the Russian equivalents to the following word combinations in (a):

a) 1. The Boolean value; 2. repetitive statement; 3. identifiers for constants; 4. type declaration; 5. step-by-step; 6. line-by-line; 7. hand-held computers; 8. to debug a program; 9. basic features; 10. this is not the case; 11. conditional statement; 12. general-purpose languages

b) 1. основные особенности; 2. идентификаторы постоянных величин; 3. построчный; 4. отладить программу; 5. описание типа; 6. портативные компьютеры; 7. Булево значение; 8. оператор повторений; 9. поэтапный; 10. условный оператор; 11. универсальные языки; 12. это не так

7. Memorize the following definitions:

1. BASIC is a programming high level language designed for solving mathematical and business problems. It is a problem oriented language extensively used with microcomputers and microprocessors. 2. PASCAL is a general-purpose high level programming language named after the French mathematician Blaise Pascal.
8. Answer the following questions:

1. What is BASIC? 2. What kinds of problems is BASIC designed for? 3. Why is the BASIC language popular on microcomputers? 4. Is it easy to debug a program written in BASIC? 5. What BASIC statements do you know? 6. What is PASCAL? 7. Who is PASCAL named after and why? 8. When did PASCAL appear as standard language? 9. How is a program in PASCAL divided? 10. How many sections does a block consist of? 11. Does PASCAL have the block structure? 12. What statements in PASCAL can you name?

9. a) Compare BASIC and PASCAL; b) Speak on the difference in BASIC and PASCAL structures.
10. Translate the following sentences paying attention to the meaning of the words and word combinations given below:

a) a feature – черта; особенность; признак

to feature – отличать (ся); быть характерной чертой

1. In this chapter we shall discuss the possible features that control panel might have. 2. The main feature this robot has is that it is given "hands" adjusted delicately enough to thread a needle under water. 3. ALGOL 60 has different declarations, such as: type declarations, array declarations, switch declarations, and procedure declarations, whereas ALGOL 68 features the 'identity declarations', whose expressive power includes all of these. 4. The low level languages are oriented to a machine, while the high level languages feature the fact of being problem oriented languages.

b) a record – запись 

to record – записывать
1. A record of bytes on the floppy disks is read by the read/write head. 2. The problem of records of numbers has pressed upon human beings for more than five thousand years. 3. The reading equipment records digits and letters as they appear on a printed page. 4. In the world of business there are large quantities of records which are necessary to be handled by a computer. 5. To record each bit of information a computer must have the special equipment.

c) whether – ли

whether ... or not – ли ... или нет; в любом случае 

whether ... or – или ..., или; то ли ..., то ли; либо ..., либо

1. Whether the control function is executed as an immediate operation depends on the operation and the type of device. 2. Science fiction stories sometimes give rise to questions as to whether a conflict is possible between men and machines. 3. The condition code indicates whether or not the channel has performed the function specified by the instruction. 4. Whether or not the transfer of control operation actually occurs depends upon the results of the previous logical operation. 5. This program is used when it is necessary to define whether the device is out of order, or there are some errors in the previous program. 6. The type declaration is used to specify whether a variable is an integer, or a Boolean variable.

11. Translate the following sentences paying attention to the comparison degrees:

1. The commonest problem is there where a word could mean one of two different things. 2. A television set, a computer, a telephone system are simpler than a human being. 3. Another advantage in this case is that less power is required to run a computer. 4. A computer does arithmetic problems million times faster than any person. 5. The smaller the computer, the faster it can work. 6. The better we know the Universe, the better we know our Earth. 7. The symbols representing intermediate results appear later in the flow chart of the right-hand side of the equation. 8. In this case the instruction puts the number U into the largest number cell. 9. The left-hand function box in the flow chart represents 005 on the next lower level, and the lowest box represents 007. 

12. Read and translate Text B without a dictionary. Render it in Russian:

TEXT B
 ADA & С
ADA is a high level programming language. It is a PASCAL-based language, but much more comprehensive than PASCAL, being designed for both commercial and scientific problems. ADA is a compiler language which can be compiled in separate segments and is noted for its multitasking capabilities.

ADA was named after Augusta Ada Byron (1815-1852), daughter of the English poet, Lord Byron.

С is a high-level structured programming language. It is a compiler language too which is noted for its ability to handle conditions that normally would have to be written in an Assembly Language. Some operating systems are written in C.

Note:
multitasking capability – возможность обработки многих задач

13. Read Text С and reproduce it in English.

TEXT С
PROCEDURAL AND NON-PROCEDURAL LANGUAGES

Procedural language is a language requiring the use of programming discipline. Programmers writing in procedural languages must develop a proper order of actions in order to solve the problem based on knowledge of data/information processing operations and programming techniques, such as looping. All conventional programming languages are procedural languages.

Non-procedural language is a language which does not require programming techniques. Non-procedural languages allow a user or a programmer to express a request to the computer in English-like statements, which specify what, is to be done rather than how it is to be done. Query languages, report writers, and financial planning languages are examples of non-procedural languages.

Non-procedural languages generate the necessary program logic for the computer directly from a user's description of the problem.
Notes:
looping – организация циклов

query language – язык запросов

report writer – язык по написанию отчетов
PART II.  TEXTS FOR SUPPLEMENTARY READING

FROM THE HISTORY OF THE COMPUTER
The introduction of agriculture revolutionized ancient man's social, economic, and cultural potential. This was the first great step in the evolution of civilization. The more recent Industrial Revolution vastly increasing man's productive capabilities was the next great step and brought forth our present highly mechanized economic and interdependent social civilization.

Nowadays we have another new kind of revolution based on machines that greatly increase man's thinking capabilities of planning, analyzing, computing, and controlling. Hundreds of millions of computers are already in daily use penetrating almost all spheres of our modern society, from nuclear energy production and missile design to the processing of bank checks and medical diagnoses.

The development of mechanical calculating machines made the digital computers necessary. An ordinary arithmometer and a desk key calculator have given rise to electronic digital computers. Digital computers came into being in the first half of the 17th century. Many outstanding Russian and foreign mathematicians of that time created mechanical calculating devices.

The famous Russian scientist M. V. Lomonosov compiled a lot of calculating tables and several computing devices concerning the different fields of science and engineering. 

In 1874 the Russian engineer V.T. Odner invented a special counter wheel named after him the Odner's wheel which is used in modern arithmometers and calculators.

P. L. Chebyshev, academician, made a valuable contribution to the field of computing machines. He is known to have many good ideas in mathematics, some of which have been named after him. For example, the Chebyshev's polynomials play a unique role in the field of orthogonal functions. In 1878 he constructed the original computing machine which was exhibited in Paris. In 1882 P. L. Chebyshev invented an arithmometer performing automatically multiplication and division. The principle of automation put into this computing machine is still widely used all over the world when developing the most modern computers.

In 1884 Russia began to manufacture computing machines. In the period of World War I the output of computing machines ceased and was resumed only in the years of the Soviet Power.

At the end of the 1930s computing engineering began the new era. Electronic computers operating at high speed appeared, with electronic devices and units being applied.

The rapid advance of computers followed the success achieved by electronics. There appeared a possibility to solve complex mathematical problems within unusually short time. The modern computing engineering enables to do the amount of calculations and researches within a week which would have required years of laborious work of large groups of people before.

In Russia the first electronic digital computer was developed by S.A. Lebedev in 1950. Then in 1953 the BESM (the large-size electronic computing machine) was designed by the Academy of Sciences. By means of the BESM, the system of 800 unknown values was solved in 20 hours. During the course of computation about 250 million operations were performed. A human being could solve such a problem in 300 years of continuous work.
The BESM was followed by a number of types of large-, medium-, and small-size general and special purpose computers such as Arrow, Ural-1, Ural-2, Minsk-1, etc. It was the first generation computers constructed on electronic tubes.

The second generation computers were solid-state large-powered machines. They were BESM-4, BESM-6, Minsk-22M, and Minsk-32, Ural-14, Ural-16, Razdan-3, M-220 and others.

Nowadays more contemporary computers made on the integrated circuits are commercially available. They are the computers of the third and fourth generations. Among them there are such machines as Nairi-3 made on integrated hybrid microcircuits, the Unified System (ES) of electronic computers 1022, 1033, 1045, 1055, 1066, etc., made on integrated circuits with the application of advanced designing-technological achievements.

Nairi-4 is the representative of the fourth generation the speed of which has been increased by 5 times as compared with the speed of the third-generation computers thanks to using the multilayer printed circuits. The computers of the fourth generation are based on LSI circuits containing tens and hundreds of thousands of active electronic devices in tiny elements. Researches are also being done on computers based on superconducting devices.

A major advance in the development of computer technology was the creation of microprocessors and microcomputers. The tiny computing devices are able to control complex operations. Our industry has already started mass production of microprocessors and microcomputers which will be soon of vital help to man everywhere.

The fifth-generation computers are expected to appear by the turn of the century. They will be based on VLSI and SLSI technologies, optical fibers, videodisks, and artificial intelligence techniques will be incorporated into them.

The invention of electronic computers is one of the greatest achievements of mankind. The significance of it can be compared with the invention of the steam-engine at the end of the 18th century and the utilization of atomic energy.

Notes:
a special counter wheel – специальное счетное колесико
which would have required years of laborious work of large groups of people before – которые потребовали бы раньше годы трудоемкой работы большой группы людей
general and special purpose computers – универсальные и специализированные компьютеры

artificial intelligence – искусственный интеллект
THE ACADEMY OF SCIENCES
Russian scientists are making a great contribution to the development of world science and technology in all the main fields. Today there is probably no area of human knowledge in which works of Russian scientists do not play an important part.

Russian scientists have reached great successes in mathematics, physics, chemistry, medicine, geology, engineering sciences and other fields of knowledge. They have constructed new modern automatic production lines, initiated laser technology, and produced new types of computers, microprocessors and microcomputers.

The Academy of Sciences is responsible for the general guidance of research in the main areas of the natural and social sciences. Founded in St. Petersburg in 1724, it was moved to Moscow in 1934. The Academy of Sciences has nearly 700 full members (Academicians) and Corresponding Members and more than 70 honorary members from other countries. The Academy's main tasks are to promote basic research directly connected with production development, to determine potential for the technical progress and contribute to the fullest use of scientific innovations in Russia.
Notes:
There is probably no area of human knowledge – вероятно, нет такой области человеческих знаний
to be responsible for – быть ответственным за
AT THE COMPUTING CENTRE OF THE ACADEMY OF SCIENCES
Our country gave great support to the development of computing engineering as soon as this branch of science appeared. Several computing centres are known to have been established all over the country. It is from these centres that computational mathematics started to penetrate into all other branches of science, economic planning and industrial and agricultural management.

The Computing Centre of the Academy of Sciences was set up on the initiative of Academician M. Lavrentyev. The centre developed new numerical methods, worked out the ways and means of automating programming, solved practical problems for various institutes and perfected new computers.

As the centre developed, its work became more and more complex. There are many complicated problems to be solved in science and industry with the help of new methods. Mathematical methods of planning and industrial management involving electronic computers are being used on the increasing scale. Our scientists have developed electronic computers capable of performing up to hundred million operations per second and much more.

The Computing Centre of the Academy of Sciences pays much attention to the training of specialists. It holds scientific engineering seminars and gives consultations to the students. The Computing Centre maintains extensive scientific contacts with institutes and organizations of other countries of the world. Its leading scientists often make reports at international conferences and symposiums.

NEWS IN THE COMPUTER FIELD
1. Holography and Computer Memory. A new polymer to coat holographic plates - reoxane - has been developed. Reoxane will bring about many changes both in holography and in other areas—computers, for instance. These machines required devices with a huge memory capacity. It is now believed that holographic memory is more suitable for these purposes, as any data from it can be retrieved in a microsecond and the cost of this device will be comparatively moderate. The limit of reoxane memory has not been measured, but it is known that it is hundreds and possibly thousands of times larger than electronic memory.

2. Computing at the Speed of Light. A group of scientists of the Edinburgh University has been investigating the remarkable properties of an indium-antimony compound with a refractive index that varies with the intensity of light falling on it. They have found that a tiny increase in the light incidence can produce a large change in the light emerging. This brighter emerging beam persists even when the triggering light beam is reduced again in brightness. In this way the crystal acts as a switch and "remembers" the triggering light impulses. The group has incorporated these properties into new computer components, which operate on low-powered laser beams and can respond in picoseconds. So the modern electronic computer may be replaced by much faster equipment that uses optical devices. In the future such computers which include these optical devices will be probably called the optical computers.

3. Current Injection Logic Circuits. Scientists from the IBM Company have invented a new family of experimental computer circuits. Called "current injection logic" circuits, they operate in 13 trillionths of a second taking 7 picoseconds to perform their switching function and another 6 picoseconds to send an electric signal from one circuit to another.

In fact the speed of an electrical signal moving between these new circuits is only limited by the speed of light.

These circuits function at temperatures close to absolute zero (-273° Celsius), where many metals lose all resistance to electrical current flow. But these "superconducting" circuits operate three times faster than any of circuits previously developed. Because of their speed and low heat output the new circuits promise a future generation of more powerful computers.

Notes:
reoxane – реоксан (полимер) 

an indium-antimony compound with a refractive index – соединение индия с сурьмой с показателем преломления 

 the light incidence – угол падения света 

the light emerging – появление света
This brighter emerging beam – Этот более яркий появляющийся луч :

the triggering light beam – запускающий световой луч
current injection logic circuits – схемы с токовой инжекторной логикой
SUPERCOMPUTERS
In Japan the $ 200-million supercomputer project plans to produce a computer that is 1,000 times faster than any currently available. Such a computer would be capable of executing 10 billion floating-point operations per second. These research points in this project are divided into two major areas. One is concerned with very high-speed devices, and the project staff is studying three candidate technologies—galium arsenide, high-electron-mobility transistor, and Josephson junction. The other area concerns ultra-parallel processing. Here, they are directing major research efforts not only toward computer architectures but also toward algorithms for parallel processing, operating systems, and programming languages.

This project has stimulated activity in several branches of the United States. Considering Japan's rapid advances in hardware technology and the relatively small technological edge that the United States maintains in supercomputer software, such reactions seem natural.

Notes:
currently available – зд. выпускаемый серийно

the project staff – сотрудники, работающие над проектом

gallium arsenide – арсенид галлия
the technological edge – технический перевес

THE FIFTH-GENERATION PROJECT
Until May 1982, when the Institute for New-Generation Computer Technology was established, the Fifth-Generation Computer System Project was guided by the Japan Information Processing Development Centre. The project will last for 10 years. It became clear that Japanese computer scientists participate in this project with great pride, viewing it as a way of bringing Japan to the forefront in all aspects of computer technology. But the main thrust will be toward finding solutions to current difficulties in software. Some of the researchers emphasized that Japan had not invented a single programming language and that the time had come for creativity in computer science research.

The project staff has declared that 5G (the fifth-generation) will be a knowledge information processing system based on innovative theories and technologies offering the advanced functions that will be required in the future. As they envision it, 5G will have the following characteristics: high-level user interfaces based on artificial intelligence approaches for interaction via natural languages, including speech input; knowledge bases, containing both general knowledge to support man—machine interactions and specific knowledge of the problem area; flexibility and high reliability and performance.

Clearly, a great deal of attention will be given to artificial intelligence techniques applicable to problem solving and inference and to the man—machine interface. The other key technologies to be dealt with are software engineering, VLSI, and non-von Neumann architecture.

Notes:
the main thrust – главный стимул (толчок)

a knowledge information processing system – система обработки информации на основе знаний (сведений)

inference – вывод, заключение

non-von Neumann architecture – не-Неймановская архитектура (структура), нетрадиционная архитектура

COMPUTERS COMPETE
The first international chess match was played over 100 years ago. Naturally, the contestants were fellow creatures. But an automatic "chess-playing device" had appeared as back as 1769. Kempelen, ifs inventor, had toured many European countries demonstrating its power. In 1809 the machine played in Vienna against Napoleon. The record of the moves has been preserved. Napoleon lost the game.

Kempelen's "computer" didn't operate on radio tubes or transistors. Its secret lay in a crack player being secretly hidden inside.

But the time has come for real computers to have a go. The electronic computer of Stanford University in the USA pitted its "wits" against its counterpart of the Institute of Theoretical Experimental Physics (Russia, Moscow). Four games were played simultaneously. Men acted as "coaches", and they had provided the programs for the machines. Strictly speaking, it is a match between programs. Which is more perfect? That's the answer the match has to provide. Hence the computers are doing things calmly while the people, above all mathematicians, are all worried. In this case, chess for the mathematicians is but one of means to an end. Some of the most respected publications declared that a machine could never do anything that required thought that it would never learn to play chess. The mathematicians retorted with: "It all depends on how you teach the machine." Now there can be no talk about whether a computer can or cannot play chess. Because it can.
The Russian program "Caissa", developed by Moscow scientists headed by the former world chess champion Mikhail Botvinnik, has won the world chess championship for computer programs several times.

Notes:
fellow creatures – люди
move – зд.. ход (в шахматной игре)

a crack player – первоклассный игрок 

to have a go – сделать шаг
to pit "wits" against – сразиться в «остроумии» с

calmly – спокойно

above all – больше всего, главным образом

to be worried – волноваться, беспокоиться

but one of means to an end – лишь одно из средств для достижения цели

HAND-HELD COMPUTER
The electronic translator, a calculator-like device, offered travelers a computerized foreign-language dictionary. Two US companies have recently put such devices on the market. One of Japanese companies said it would begin manufacturing a translator device later. However, it said its machine would be more than just a translator. In fact, the company said it would be making the world's first all-purpose, hand-held computer.

This machine will be the same translator device but it will make use of several attachments: those now of the drawing board include a mini-printer that effectively turns the translator into a typewriter, a video screen that would make the machine function as a miniature computer-display terminal and a voice synthesizer so that users can hear as well as see the information stored in the machine. Through the use of programmed information capsules the machine will also be able to function as an electronic encyclopedia, putting sports, arts, history and other facts at the user's fingertips. With capsules that users can program themselves, the computer applications become even broader, extending to home accounting, telephone and address filling and even recipe indexing.

The heart of this as-yet-unnamed device is a new memory bank. Despite its tiny size it can hold about twice the data of memories used in pocket-size electronic machines. This machine will be available for export sometime in future years.

Notes:
the world's first all-purpose hand-held computer – первый в мире универсальный портативный компьютер
now of the drawing board – сейчас на чертежной доске
a video screen – видеоэкран
a voice synthesizer – речевой (голосовой) синтезатор
capsule – капсюль
to put facts at smb's fingertips – зд. вводить факты в компьютер кончиками пальцев
home accounting – ведение домашних расчетов

this as-yet-unnamed device – это еще не названное устройство

VOLUMETRIC ELECTRONICS

"Polytron" is the name of a new vacuum electronic device developed by Russian scientists. This device possesses outstanding abilities.

Radio valves or semiconductor transistors in previous-generation electronic devices had an impressive number of capacitors, resistors, ferrites, etc. "Polytron" hardly needs any of them. The most complicated processes occur in its "maw" only by means of several auxiliary units. Moreover, it consumes little power.

Two remarkable features of electrons - radiation flows and undulation processes – are known to have been previously used separately in two independent classes of electronic equipment. The first class comprises radio receivers, TV sets and computers. The second one includes microwave devices such as radars, for example.

For a long time scientists, engineers and inventors have been engaged in solving the problem of how to combine the two processes, radiation flows and electrons' undulation properties, in one device. The problem has been successfully solved by the authors of "polytron". When the device was constructed, experiments were set up to study its "abilities". Scientists have discovered valuable physical effects. It turned out to be that electrons obtained and controlled in the new device have demonstrated a volumetric character, i.e., they moved in three directions. Therefore, a new trend in science and engineering was created: "stereo-electronics".

Up till now in order to discern a definite sound or a voice, it was necessary to generate first a programme for them, and then insert the voice and sound data into computer storage. A device developed on the "polytron" basis needs no programme. A sound uttered or a voice is instantaneously memorized and the apparatus itself discerns these signals among many others.

The discovered volumetric effect of the electrons' behaviour opens broad realms of the application of new devices in various fields of science and computer engineering.

At present in many laboratories of the world scientists are studying possibilities of creating "artificial intelligence". In their opinion, separate elements of man-made intelligence may turn out to be polytronic systems.

Notes:
volumetric electronics – объемная электроника

in its "maw" – в его «утробе»; внутри

radiation flow – поток излучения
undulation process – процесс волнообразного движения 

up till now – до сих пор

ARTIFICIAL INTELLIGENCE
"Artificial intelligence" is a metaphoric figure of speech designating an entire scientific trend which includes mathematicians, linguists, psychologists, engineers, and many other specialists. The essence of this trend is the intensification of man's creative activities with the aid of computers.

Artificial intelligence (AI) is machine intelligence. It refers to the application of computers which, in operation, resemble human intelligence. There are different categories of uses which all fall into the AI area. For example, robots or machines with sensory capabilities which detect and recognize sounds, pictures, etc., are one category. Another category is knowledge-based systems, which contain a base of knowledge about a subject and can assist us in solving problems. Knowledge based systems developed from the experience of human experts are called expert systems and can perform such tasks as medical diagnoses. AI will encompass many areas that have not been easily solved using traditional hardware and software.

AI will be incorporated into the 5th-generation computer systems. Then the average computer system should not require users to remember a lot of complex codes or commands. Rather, the user should ask: "Can you help me with this type of the problem?" The master control program or operating system will be able to direct the user to the appropriate expert system through questions and answers.

AI programming is not magical; it does however imply a change in rules and methods for the traditional application programmer. Normal application programs follow a fixed algorithm: if this—does that. While giving a set of input conditions, the output can be precisely determined. AI requires program design with more imagination. New methods of program organization and construction must be developed. AI programs may require the use of heuristic techniques, which are exploratory in nature and use trial and error methods. AI programs are often programmed in the LISP programming language, which allows the program designer to concentrate on the problem-solving logic more effectively than common languages like BASIC and COBOL. 

It is impossible in principle to develop the artificial intelligence as it is sometimes understood literally, because the human brain is a very sophisticated system composed of tens of billions of interconnected cells. Each cell is extremely complex in itself. A rather probable hypothesis says that an individual cell processes the signals penetrating it like a computer. Therefore, even the most sophisticated machine we may imagine cannot even be compared to the brain. Man created the machine to fulfil his own requirements. A machine cannot have human feelings, desires or emotions. Can anyone imagine a machine in love with someone? And what about the experience a person receives during his life in society through dealing all the time with purely human problems? A machine, in general, cannot think either logically or figuratively.

But nevertheless, the research trend of artificial intelligence will acquire ever greater importance as time goes by, because the programming and technical means of artificial intelligence will ensure us of the opportunity to associate directly with the machine without the aid of a huge crowd of engineers, economists, biologists, chemists, and many other specialists. The question of AI acquires special importance for economic planning and management. In conditions when production is becoming automated, management must become automated as well.

One of the trends in AI now being intensively developed is to design so-called thinking robots, capable of a certain amount of independent activities.

The model of creative processes in computers gave birth to the term "artificial intelligence". But that doesn't mean that the computer possesses it. The "intelligence" has been packaged in it by an expert who developed the programme for solving some practical creative problem. Man differs from the machine in that he does not simply fulfil the programs stored in his memory, but also develops them himself, depending on the goals facing him.

Notes:
a metaphoric figure of speech – метафорический образ речи
sensory capability – сенсорная способность (способность воспринимать)

knowledge based systems – экспертные системы

heuristic techniques – эвристические приемы (методы)

trial and error method – метод проб и ошибок
SOME FACTS ABOUT ROBOTS
It is estimated that by the end of the century the overwhelming majority of people will be occupied in science, education, administration and the service industry. Machines and robots will be the primary producers of material wealth.

1. A Robot Laboratory Assistant. When a research worker studies biological objects, the brain, for example, he has to operate with tremendous figures: 15 thousand million neurons, 150 thousand million interneuron elements. One cubic millimeter of blood has 5 million red blood cells.

Our scientists have developed a machine to count and determine these biological micro objects. This robot laboratory assistant does in one to three minutes the work that usually takes a month using conventional technique. This robot besides counting the objects, also determines their size.

2. Robot Assists Surgeon. A cybernetic device, which collects information on the main physiological processes taking place in the organism of a patient undergoing an operation, has been made at one of our clinics. A special screen shows the patient's pulse rate, blood pressure and body temperature. It has been decided to improve the device to give recommendations to the operator of artificial heart. A computer assembled at the clinic, after collecting and processing all the necessary information about the patient, will be able to control "heart-lung" apparatus automatically.

3. An Underwater Robot. An underwater robot with the TV camera, the first of its kind, has been successfully tested in our country. Intended for detailed studies of the ocean bed at depths as low as 4,000 meters, it was remote-controlled from the shore and could perform previously programmed operations. It could be given "hands" adjusted delicately enough to thread a needle under water.

4. Space Robots. Space research in our country opens up vast perspectives for robots. Artificial satellites are already circulating the globe. The orbital stations are added to them nowadays. This equipment involves maintenance, repair, part replacement and other jobs which cannot be planned beforehand. Spacecrafts fitted with robots are already in use.

The great advantage of the space robots is that they need no life support. They could be left in orbit forever, or sent off in a moon vehicle to explore some remote area without anyone worrying about whether it would come back or not. They are also very useful for repairing the outside of a spacecraft or for assembling a space station in orbit.

5. Artificial Man for Medical Students. Science fiction has become reality at a research laboratory in California with the creation of a 6 ft. 2 in. artificial man which breathes and blinks.

"Sim-1" – the first of a series of simulators – was created by several scientists from California universities. It is to serve as a "patient" for medical students. Its inventors believe that increasingly complex Sims will be built, shortening from eight to six the number of years of study required for a medical degree.

"Sim-1" human characteristics include ability to breathe, blink its eyes, and open its jaws— which contain a full set of teeth – move the tongue and vocal cords, and be affected by drugs in much the same way as a human being. Speech and mobility have not yet been built in, although the inventors say this would be no problem.

6. Robots on a Stroll. In 1910, news was received in Japan that a magic box (a robot using springs) was displayed at the World Exposition in London. This news captured the interest of a boy in the fifth form of an elementary school that started to construct his own robot of tin and cardboard. Ten years passed and the boy, now a young man of 21, had already received a patent for a robot which could speak. This was the young Aizawa who, since then, has spent all his life in making toys.

Aizawa has created 700 robots, ranging from 2 meters tall to those of only 30 centimetres. But he is particularly proud of eight of his creations, which are life-size robot brothers. These eight robots not only walk, but also can shake hands, wink, bow, nod and talk. Numerous requests are received by Aizawa for the services of his eight robots, which are dispatched to children's halls and children's science museums. Aizawa brought out two of eight brother robots for a stroll outside his home. One is Goro. He is 165 centimeters tall and weighs 123 kilograms. The other is Hachiro, weighing 60 kilograms and 115 centimeters in height.

Notes:
the overwhelming majority – подавляющее большинство
red blood cells – красные кровяные шарики

a surgeon – хирург
a "heart – lung" apparatus – аппарат "сердце – легкие"

at the depths as low as – на глубинах до
remote-controlled – дистанционно управляемый
adjusted delicately enough to thread a needle under water – достаточно точно приспособленные, чтобы вдевать нитку в иголку под водой
life support – жизненные средства к существованию 

without anyone worrying about – и никто не будет беспокоиться о том

vocal cords – голосовые связки
tin and cardboard – жесть и картон
IBM vs. APPLE
Hi, everybody! My current page is devoted to IBM and Apple.

IBM is one of the oldest computer firms. It was founded in 1911. Early in 1950s IBM was prosecuted for having monopoly on the market of punched cards and tabulators. The same trials took place during nearly twenty years. In 1969 the Department of Justice prosecuted IBM for monopolizing the market of medium class computers for business. The trial on this prosecution was over only in 1982.

In 1979 IBM invented a new model of personal computers - PC.  The processor, used in the first PCs, was Intel 8088, and the operation system - MS-DOS (Microsoft Disk Operation System). But IBM did not develop this model until the middle of the 80s, when Apple had its greatest success. It cost nearly ten million dollars for IBM to establish the new standard - PC. But when it was established producers in China, Taiwan and Korea started production of PC-clones. These producers didn't worry about the quality of their computers, but their prices were lower than IBM's.

IBM always provided a high-level service for its computers. But then the sellers decided not to do this; but to make the price lower so as to be able to compete with the clones. The result of this step was that IBM lost the client's trust

Besides, the operation system OS/2, developed by IBM, wasn't able to compete with Windows. It was never used by more than 10 per cent of PCs in the world.

In 1993, Lois V. Gerstner Jr. became Chief Executive Officer (CEO) of IBM. Since then the company has overcome the crisis. Because of Gerstner's acts, IBM was given responsibility for timing all the events in the Olympic Games in 1996, a lot of the world's largest companies bought computers produced by IBM. In 1997 the supercomputer 'Deeper Blue' won the chess match against the world champion Garry Kasparov. In 1996 the income of IBM was 75.9 billion dollars.

Apple is known as the firm which invented the computers called 'Macintosh'. As professionals say, Macintosh computers are much better than PCs for artists and designers. But their shortcoming is that they are about twice as expensive as PCs. So when PCs appeared, they became more popular than Apple's computers.

But all programs for the publishing business were first written for Macintoshes. So designers worked only with these computers in Europe and in the USA and later also in Russia.
But in 1985 the program Aldus (now Adobe) PageMaker for the PC appeared, and in 1986 the PC version of Quark Press, the program earlier used only in Macintoshes was issued. Now these programs work in PCs not worse than in Macintoshes. At present a lot of publishers think about whether they want to buy Macintoshes or PCs. Most of them choose PCs. Early in 1990s, a great slump In the course of Apple's actions began.

At the exhibition 'MacExpo'97', which took place in Boston in August 1997, a new board of directors was introduced. The founder of Apple, Steve Jobs, was included in it. He declared that Apple decreased the production of its Macintoshes. It would concentrate its attention on two markets: design and education. Bill Gates spoke at the exhibition. He said that Microsoft would invest $150 million in Apple.

In the beginning of October, Steve Jobs became the deputy CEO of Apple. We'll see the results soon.

MICROSOFT: COMPETITION ONLY WITH ITSELF
Microsoft is the only large company in the world that has no competitors. Only Microsoft could grasp a giant market violating no laws. But it violated more than USA federal laws - it disturbed USA market traditions. According to these traditions, in every sector of the economy each major company has at least one major firm-competitor. There are Coca-Cola and Pepsi, Ford and General Motors, IBM and Apple. But Microsoft is singular.

 Then, each major company gives an opportunity for the existence of many smaller firms. For example, Ford doesn’t make alarm systems, garages and radios for its cars. They are made by other smaller companies. But Microsoft itself sells each new version of Windows together with all necessary applications.

So Microsoft is very unpopular in the American business world. Since 1990, scandals about Microsoft have been happening annually. It was already accused of an 'anti-competition' agreement with IBM, attempting to monopolize the market of operating systems and their program security, and many other violations of anti-monopoly legislation. Sometimes Microsoft won in these conflicts, and sometimes it was defeated, but really it always remained a monopoly.

The reason of Microsoft's great success is Bill Gates. His almost supernatural talent to foretell the market's future is well known. He can guess which product he will be able to sell very profitably some years later, and so makes this product earlier than others.

For example, in 1990 Gates declared his new conception - 'information on your fingertips', and foretold the development of the world computer industry in 1990-2000. He said that in the nearest future everyone would have any information within one's grasp - 'on fingertips' - with a computer's help. Now it has already become a reality - there is almost any information one could want in networks.

In 1995 Gates foretold that ten years later there would be pocket computers, car computers, PC-kiosks, and personal computers that understand the owner's voice; that information would be accessible everywhere to everybody. A pocket computer will replace everything in a person's pocket, except a handkerchief: omission, credit card, pager, notebook with modem. If you need a large screen, you can use a PC-kiosk. A pocket computer will be able to connect quickly to a PC-kiosk, or any other computer.

At present there already are hand-held PCs. Now they are not as good as Gates promised - but an operation system in them is Windows, they are Internet-ready, and can be connected with common computers. This proves that everything Gates says is possible. As yet his forecasts aren't completely realized, but he spoke about the year 2005, and then, probably, they will become reality.

THE CHECKERED FLAG OF THE LEADER
Once I saw an article in a newspaper which said that you hardly could find a computer where Norton Commander or its analogue wasn't installed. I think you also can't find a computer where there is no Microsoft product.

Microsoft's success began when IBM asked it to develop an operating system for its new computer. So MS-DOS appeared. Later such systems as DR-DOS and PC-DOS emerged, but Microsoft's aggressive policy didn't allow them to become popular. In Russia the system PTS-DOS (PTS means PhysTechSoft) was developed, but I don't think it has been installed even in one per cent of computers in Russia. MS-DOS remained the most popular operating system until 1995.

In 1981 the first version of MS Windows was issued. It wasn't an operating system, because when computer was started, it loaded MS-DOS, and later one could run Windows. But Windows also became very popular. It was the first system that allowed running more than one program at a time. It wasn't relevant for users in 1981, because most of them had no hard disk, but it was important for companies. And as computers have been developed, and hard disks appeared in every computer, and they began to grow (it's difficult to believe, but ten years ago we considered a hard disk which had the size of 40 Mb to be huge), Windows appeared in each computer.

IBM became the competitor of Microsoft, when it developed the operating system OS/2. A lot of computer specialists think that OS/2 is much better than Windows. I don't know. I haven't worked with OS/2.

But the fact is that it has been never installed in more than 10 per cent of computers throughout the world.

In 1995, Windows finally became an operating system. The system Windows '95 was issued. Nearly everyone thinks that his duty is to abuse Windows '95 (in FIDO network it is called only MustDie95), but nearly everyone now works with this system.

When the market of operating systems was seized by Microsoft, it began seizing the market of Internet browsers. Before, the leader of this market was the company Netscape, with its browser Netscape Navigator. And Microsoft having issued its Microsoft Explorer, there wasn't any considerable reaction. But when Microsoft began to deliver its browser with Windows '95, it became much more popular. By the end of 1997, 31 per cent of the market belonged to Microsoft Explorer.

Now Bill Gates, the president of Microsoft, wants to design a computer, which will control all everyday apparatus at home. You will be able to operate with any apparatus, including lamps, from this computer. In any case, there is already such a computer in Gates' house, and through Internet Gates can manipulate his apparatus even from the other side of the earth. But when he tried to demonstrate it at the exhibition MacExpo '97, the computer hung up.

THE FACE ON MARS

[image: image4.jpg]



In 1976, during a NASA mission to Mars, the Viking Orbiter sent a picture to Earth that initiated a series of unprecedented debates and discussions about own existence. But what was in that picture? Scientist found in a region in the northern hemisphere of the Red planet, named Cydonia, a collection of regular formations that are anything but natural. They are the remains of huge artificial structures built by an ancient, well advanced, extinct civilization that once inhabited the planet Mars. Described by scientists as The Pyramids, The Fort, The City, The Cliff and most renowned, THE FACE, these buildings can be compared to The Pyramids and Sphinx built by the Egyptians on planet Earth. Despite the connection between both civilizations, the fact is that their symbols bring lots of power to anybody who makes good use for them. Moreover, after this wonderful discovery, THE FACE ON MARS would become the greatest of those positive-energy releasers ever known. Now, you will be able to make this powerful energy work for you, for you benefit, to obtain luck, power and money. Yes, lots of money.

That’s why are strongly convinced that every body will be learned THE FACE ON MARS during the new millennium. But why don’t you start enjoying its benefits today? Don’t be a loser. Let those disbelievers live poorly while you build you fortune. Imagine the happiness and wealth you can give to you yourself and your family. Think about the house where you could live with lots of money flowing from our pockets. Think about all the money you can make. He independent you can become. The cars, you can drive. The trips around the world you can make. The new businesses you can start to make even more money. Say ‘bye to those old debts once and for all’!

You will also become a more confident and desirable person, so everybody will notice the difference the same minute you start wearing THE FACE ON MARS.

Why can you lose trying? We’ll tell you. Noting! We are so sure you will have luck and make lots of money that we give you 3 months of total guarantee. Yes, if for any reason you don’t have the luck you expected to have, you can return THE FACE ON MARS within 3 months of your purchase and we will send you money back. But don’t worry about it! You will never return it. You will be so happy with THE FACE ON MARS that it will become your best friend. You’ll love it. So, don’t wait a moment longer and take advantage of this unique opportunity to be a winner at everything. Order now! You will receive an envelope with no order printing than your name and address, so nobody will know what it contains. Inside you will find THE FACE ON MARS and a brief instruction about how you should wear it and take care of it to get the best results.

WATER ON THE MOON?

The possibility of living on the Moon is one step nearer

                                         By Kesta Allen

Since man first traveled into space there has been speculation about whether there is water on the moon – and speculation about what will happen if water is ever found on the planet. Is the possibility of living on the moon a pure fantasy or could it be a realistic dream?

US scientists have recently surprised the scientific world by confirming the existence of hydrogen at the both lunar poles on the moon and have interpreted their findings to declare that there is water to be found. The discovery was made by a space craft orbiting the moon obtaining new information about the moon’s surface. It is thought that as much as 10 billion metric tons of water may be frozen under the surface-10 times the original guess.
According to the leading scientist of the project for the Lunar Prospector spacecraft, which is currently orbiting the moon, this information will significantly change the proposals for colonizing the planet in the future.

While the Apollo missions in the 1960s established that man was able to travel to the moon, scientists thought that for any colony to survive water and fuel had to be taken from the earth. This recent discovery means that building a colony is made simpler because the resources are available on the moon. A space scientist at NASA said recently, “I think that before we colonize Mars we need to colonize the moon for practice, and therefore this new information is a major discovery”.
Lunar Prospector was launched in January and found water or hydrogen deposits using a device that measures energy, or speed, of neutrons. Neutrons form when radiation from the sun strikes the moon’s surface and then bounces back into space. The energy, or speed, of the neutrons is affected by the chemistry of the soil. By measuring the ratio and the speed of the neutrons, scientists were able to detect that hydrogen is present under the surface.

Researchers believe that hydrogen is most likely to be in a form as a constituent of water and since the moon is so cold it is certain to be frozen. All the deposits are in deep craters that never see sunlight and are at temperature of minus 156C. Why is ice there? Some researchers say that comets hitting the moon over millions of years deposited water. As a comet hit the moon, water vapour was sprayed over the moon’s surface and then was trapped in deep areas and craters.
The information also suggests that the ice is in layers covered by eighteen inches of soil. To be used by man ice needs to be dug up and then thawed using solar reflectors. A chemical process would then separate hydrogen and oxygen.
Although there is much more work to be done by the scientists this discovery could mark the beginning of a new era in space technology. If the hydrogen is found and, more importantly, used as a part of a larger project to build the space center on the moon, the next decades will see space travel become a fact rather than fiction. We will then see the moon used as a “frontier station” to detect comets threatening the earth and as home of the first space center for traveling to other planets further away.

PART III.
MY SPECIALITY
1. Обратите внимание на произношение следующих слов:

automation     [(tə´meiƒən]            require         [ri´kwaiə]

automaton      [(´t(mətən]              acquainted    [ə´kweintid]

science           [´saiəns]                   device           [di´vais]

research         [ri´sə:tƒ]                    computer      [kəm´pјu:tə]

sphere            [´sfiə]                        guarantee     [,gærən´ti:]

control            [kən´troul]                acquire         [ə´kwaiə]

efficient          [i´fiƒnt]                    mechanization  [,mekənai´zeiƒən]

career             [kə´riə]                     manufacture     [,mænјu´fæktƒə]

technology      [tek´n(lədZI]         monotonous     [ mə´n(tənəs]

create             [kri´eit]

2. Прочтите и переведите слова, обращая внимание на суффиксы:

produce, product, production, productive, productivity;
create, creative, creativity;

acquaint, acquainted, acquaintance;
automate, automatic, automatically, automated, automation, automaton;

science, scientific, scientist;

program, programmer, programming;

use, user, useful, useless.

3. Образуйте существительные, обозначающие приборы и деятелей, с помощью суффикса -er/-or. Переведите их:
to operate, to amplify, to process, to program, to calculate, to compute, to instruct, to manipulate.
4. Переведите следующие словосочетания:
labour productivity, machine language, automatic control systems, measuring devices, qualitative change, non-creative manual labour, rapid engineering progress, special electronic machines, laboratory research.

5. Прочтите и запомните следующие слова:

immediate – непосредственный, прямой

a means – средство

automation -1) автоматизация, 2) автоматика

to deal with – иметь дело

control – 1) управление, контроль, 2)управляющее устройство
job – работа

career – профессия, род деятельности

to require – требовать
intelligence – ум, смышленость
dirty – грязный

to free – освобождать

usage – использование

skilled – квалифицированный

general subjects – общеобразовательные предметы

applied mechanics – теоретическая механика

electrical engineering – электротехника
to acquire – приобретать
vocational practice – производственная практика

practical know-how – практический навык

degree project – дипломный проект
to achieve – достигать
to experience – испытывать
manual – ручной
record – запись, записывать
full automation – комплексная автоматизация
acquaintance – знакомство
achievement – достижение
6. Прочтите и переведите текст.
In the next ten years almost every sphere of our society will be automated to some degree. Automation is developed everywhere - in business, science and in manufacture.  What is automation? It is a process in which work is done with a minimum of human effort and intervention. It is the use of machines to do work that formerly had to be done by people. 

Automation as a science dealing with the most general laws of control has opened up boundless prospects. It makes people more efficient in their everyday jobs. Automation brings not only more jobs but better jobs. There are careers in automation that were never even heard of 20 or 30 years ago. These careers are interesting. They require intelligence, creativity and education. Automation has taken over the "dirty work" of industry and office.

Automation helps people work more easily, better or more quickly. It frees a man from monotonous, non-creative manual labour, so that he can devote his abilities to another occupation.

The food industry has become one of the biggest spheres where automation is applied. Automatic control systems are the main part of technological equipment of modern food production. Their usage determines labour productivity and the quality of products.

The development of these systems and their application in the food industry are carried out by engineers specializing in automation of technological processes. Our national economy needs more specialists of that kind. If you want to become a skilled specialist in automatic machinery you may enter Kemerovo Food Technology Institute.

Modern technology requires deep and profound knowledge in general and special subjects.  That's why in the first year the students study physics, mathematics, applied mechanics, electrical engineering.

At present automation undergoes a qualitative change. Computer and automated production control systems are used on an ever greater scale. This means that a future engineer should master the necessary techniques and obtain the needed knowledge in modern mathematics. At last he must know programming, study machine languages. He must acquire some practical know-how in working with different measuring devices, electronic computers of all kinds.

After the fourth year our students have their vocational practice at food enterprises. There they get closer acquaintance with their future work and start working at their degree projects. At the end of the fifth year students defend their degree projects and become engineers.

Our graduates can work at food and chemical enterprises, research institutes dealing with food technology, different firms and companies, and at our Institute.
The task of our specialists is to introduce the latest achievements of science and technology into production.

7. Найдите эквиваленты следующих слов:

	general laws of control                                               
	последние достижения

	automatic control systems                                          
	преобразовывать

	degree project                                                            
	неограниченные перспективы

	to master                                                                    
	получать

	needed knowledge                                                     
	практический навык

	practical know-how                                                   
	производственная практика

	to obtain                                                                    
	овладевать

	latest achievements                                                    
	общие законы управления

	vocational practice                                                     
	необходимые знания

	to transform                                                               
	дипломный  проект

	boundless prospects                                 
	автоматизированные системы управления                                                                                      


8. Выберите из правого столбика антонимы к словам левого столбика.

1. early                                                        1. after

2. to graduate from                                     2. late

3. poor                                                        3. similar
4. to finish                                                  4. complicated

5. before                                                     5. lower

6. different                                                 6. to start

7. upper                                                      7. rich

8. rapidly                                                    8. the earliest

        9. the latest                                                  9. slowly

       10. simple                                                    10. to enter

9. Найдите в каждом ряду слово, близкое по значению слову, стоящему слева:

to require – to acquire, to apply, to act, to need, to select, through

skilled – filled, guaranteed, qualified, actual, applied

machinery – various, equipment, immediate, graduate

to start –to  include, to attract, to begin, low, to run

career – similar, usage, special, profession, automation

enterprise – plant, importance, part, mechanics, engineer

prospects – intelligence, job, control, means, perspective

to obtain – to get, poor, to build, to deal with, closer

manufacture – technological, computer, production, system

to control – to provide, main, demand, to govern, sphere

10. Ответьте на вопросы по тексту.

1. What is automation?
2. Where is automation developed?

3. What makes people more efficient in their everyday job?

4. What qualities do new careers in automation require?

5. When do the students study general subjects?

6. What knowledge should a future engineer obtain?

7. When do the students have their vocational practice?

8. Where do students get closer acquaintance with their future work?

9. Where can our graduates work?

10. What is the task of our specialists?
11. Закончите предложения.

1. Automation is a science...
2. Automation is developed in...
3. Automation helps people...
4. The application of automatic control systems is carried out by...
5. A future engineer should master...
6. Our national economy needs...
7. Our graduates can work...
12. Закончите предложение согласно модели.

Pattern: The lightest gas I know...
             The lightest gas I know is hydrogen.

1. The most difficult subject I know...
2. The tiniest device I have heard...
3. The most interesting phenomenon I know...
4. The most beautiful sight I have ever seen...
5. The best job I know...
6. The most interesting book I read…


13. Скажите по-английски:

1. Автоматизированные системы управления разрабатывают инженеры.

2. Многие технологические процессы сейчас автоматизированы.

3. Моя будущая профессия – инженер по автоматизированным системам.

4. Благодаря автоматизации появилось много новых профессий, например,                  программист.

5. В пищевой промышленности широко применяются автоматизированные системы управления. Они облегчают труд и освобождают людей от ручного труда, улучшают качество продуктов.

6. Во время производственной практики студенты знакомятся со своей будущей профессией.

14. Прочтите описанное и назовите слово, соответствующее этому описанию.

Pattern: P...l (periodical) Newspaper, magazine published regularly.
1. c...r  A machine that receives information and can transform it into a more useful form.

2. p...r  A man who translates problems into machine language.

3. a...n  The use of machines to do work that formerly had to be done by people.

4. p...m  A set of instructions composed for solving a given problem by a computer.

5. c...e Representation of data or instruction in the symbolic form.

6. p...g Process by which a set of instructions is produced for a computer to make it perform specified activity.

15. Прочтите текст и найдите ответы на следующие вопросы:

1. What do rational decisions demand?

2. What improvements do computers bring?

During the past twenty years significant gains have been made in the fields of science, industry and engineering. Change and growth require rational decisions. The latter demand that reliable data be obtained instantly and be transmitted rapidly. 
The growing demands for instant data have resulted in the invention of the electronic computer.

Computers are information handling machines. Computers handle large amounts of information rapidly and precisely. When a satellite is launched, thousands of computations are made with the help of computers. The system for processing records makes maximum use of automation. Manual operations are replaced by those that require little, if any, human assistance.

16. Закончите диалог.

– Hello, Mike! I haven't seen you since we finished school. I've heard that you are a student. What Institute do you study at?

–...

– How very interesting: What is your future profession?

– …
– Really? As a matter of fact, I think that automation is a thing of the future, though many super robots, computers have already been developed and put into operation in a number of plants.

– ...

– What training is needed? What is the most difficult subject at your faculty?

– ...

– Where would you like to work after graduating?

– ...

17. Запомните следующие пословицы и поговорки.

1. It is never too late to learn.

    Век живи, век учись.

2. Little knowledge is a dangerous thing.

    Всякое полузнание хуже незнания.

3. To know what's what.

    Знать что к чему.

4. Well begun is half done.

    Хорошо начатое - наполовину сделано.

5. He works best who knows his trade.

    Дело мастера боится.

6. No pains, no gains.

    Без труда не вытащишь и рыбку из пруда.

18. English humor.

When asked by the teacher to give the difference between an active verb and a passive verb a student answered: “The main difference between them is that an active verb shows action and a passive verb shows passion (страсть)”.

Why did the student answer incorrectly? Did he know the rules of word-building? (passive ad.-passivity n.)

– Did the foreman (мастер) show you round and tell you what your work would be? – asked the owner of a large works, when addressing a new employee.

– Yes, sir, he told me to wake him up when I see you coming, so I must go, sir.
Прочтите и переведите эти изречения:
“There is nothing more tragic in life than the impossibility of changing what you have done”. (J. Galsworthy)
 “Education is the ability to listen to almost anything without losing your temper and your self-confidence”.  (R. Frost)
 “Everyone is a moon and has a dark side which he doesn’t show to anybody”. (M.Twain)

19. Прочтите текст и скажите, какую новую информацию вы узнали из него.
Automation Starts with Men
Automation is the result of months and years of planning by engineers using computers, by the way. Automation begins with a team of highly skilled men, automation experts, programmers. They consult with the people who run a factory about the type of operation desired. They prepare a master plan. After the green light is given on the master plan, there are months of detail planning. A medium or large computer is brought in to help solving so some of the complicated problems. One of its tasks will be to keep track of production scheduling and inventory control. When you have hundreds of machines working on thousands of items every day, it becomes impossible for human clerks to keep things under control. In the first place, you would have to have too many clerks. In the second place, ever with enough clerks, they could not possibly get together and integrate-combine their information fast enough to do any good. What is needed it is a controller robot. It can receive masses of information in a short time and come up with new requirements-parts, machines, raw materials, men.

20. Расскажите о применении автоматики на предприятиях пищевой промышленности.
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