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ВВЕДЕНИЕ

В практическое руководство включены тематические тексты и упражнения, необходимые для использования английского языка в профессиональной деятельности.

Обучение происходит путем ограничения изучаемого языка математической лексикой, отбором минимального объема лексики и грамматики, необходимого для чтения математической литературы и овладения устной речью, а также параллельным и взаимосвязанным изучением устной и письменной речи на одном и том же учебном материале.

Структура и распределение учебного материала направляет и организовывает всю учебную деятельность и позволяет наметить программу формирования требуемых навыков и умений в различных видах речевой деятельности.
LESSON 1

Words to be Learned

Exercise 1
Read these international words and try to guess their meaning.
numeration [ֽnju:mə'reı∫ən] n, system ['sıstım] n, represent [ֽreprı'zent] v, combination [ֽkɔmbı'neı∫ən] n, base [beıs] n, v, sentence ['sentəns] n, equal ['i:kwəl] a, plus [plлs] n, minus ['maınəs] n, sum [sлm] n, basic ['beısık] a, arithmetic [ə'rıθmətık] n, multiplication [ֽmлltıplı'keı∫ən] n, multiply ['mлltıplaı] v, multiplier ['mлltıplaıə] n, result [rı'zлlt] n, v, product ['prɔdəkt] n, expression [ıks'pre∫ən] n, check [t∫ek] n, v, contain [kən'teın] v.
Exercise 2
Repeat after the teacher.
	number ['nлmbə] п число, количество; v перечислять

numeral ['nju:mərəl] n цифра, символ, число

use [ju:z] v использовать

use [ju:s] n применение, использование

digit ['dıʤıt] n цифра

vary ['veərı] v (из)меняться

as [æz] 1. в качестве; 2. когда

value ['vælju:] n величина, значение; v ценить

thus [ðлs] таким образом

sign [saın] n знак; v подписывать

quotient ['kwəu∫ənt] n частное
whole [həul] a целый
zero ['zıərəu] n ноль
remainder [rı'meındə] n остаток
whenever [wen'evə] когда бы ни
inverse [ın'vɜ:s] a обратный
add [æd] v складывать
	summand ['sлmənd] n слагаемое

addend [ə'dend] n слагаемое

subtract [səb'trækt] v вычитать

minuend ['mınjuənd] n уменьшаемое

subtrahend ['sлbtrəhend] n вычитаемое

difference ['dıfərəns] n разность

symbol ['sımbəl] n символ, знак

multiplicand [ֽmлltıplı'kænd] n множимое

division [dı'vıʒən] n деление

divide [dı'vaıd] v делить

dividend ['dıvıdend] n делимое
divisor [dı'vaızə] n делитель
above [ə'bлv] над, выше, сверх

except [ık'sept] за исключением

meaningless ['mı:nıŋlıs] a бессмысленный

factor ['fæktə] n сомножитель; v разложить на множители


Notes

1. and so on – и так далее
2. numeration system – система счисления
3. in a special way – особым образом
4. Hindu-Arabic system – арабская система
5. over and over again – многократно, часто
6. place-value system – позиционная система разрядов
7. one and the same – одно и то же
8. a way of thinking of – способ представить себе
9. from the above – из вышесказанного
10. a whole number of times – целое число раз
11. a part left over – остаток, оставшаяся часть
12. check division by using multiplication – проверить деление, пользуясь умножением
Exercise 3
a) Read the words. Mind the pronunciation of the letter s.
[s] – side, size, looks, clocks, hopes, rots;

[z] – sides, clubs, days, studies, finishes, watches, logs, toys;
[∫] – sure, ensure, pressure, mission, expression, Russian;
[ʒ] – usual, provision, measure, closure, division, exposure, television, treasure.

b) Read the words. Mind the sounds [α:] and [ɔ:] and the letters and combinations of letters these sounds are expressed by.
[α:] – arm, fast, father, rather, article, partial, mark, answer, last, ask, half, example, farmer, pass, card, mask, path, after, army;

[ɔ:] – form, or, cause, law, fall, brought, order, inform, more, saw, water, ball, ought, your, quarter, hall, draw, thought, course, door, four, author, always, also, automation, borne, orbit.

Exercise 4
Practise reading the words given below.
digits, numbers, sums, re'sults, 'special, con'tains, 'values, ad'dends, 'leasure, ap'plies, laws, pre'sents, studies, 'usually, 'assure, stays, keeps, 'finishes, cottages, measure, 'subjects, de'velops, expression, leaves, turns, 'recognizes, pro'vision; harm, last, 'answer, pass, 'cardinal, 'after'noon, rather; course, law, call, 'formal, awfully, warm, 'author, 'August, talk, thought, brought, more, floor, quart.
Exercise 5
Follow the model. Answer the questions below in writing.
T.: Are you adding 15 and 7? (subtract 7 from 15)
St.: I am subtracting 7 from 15.
1. Was the boy checking division by multiplication? (subtraction). 2. Are you trying to find the product? (quotient). 3. Are the children learning the operation of addition? (division). 4. Will you be speaking about the numeration system at the lesson? (the four basic operations of arithmetic). 5. Were they discussing mathematical symbols? (various types of mathematical sentences).

Exercise 6
a) Ask questions to which the sentences below could be answers.
b) Ask a general question about every sentence.
1. Our teacher spoke about inverse operations during the lesson. 2. Division by zero is meaningless. 3. The results of their experiments varied. 4. In this mathematical expression one of the factors is not known. 5. This primitive computer can add, subtract, multiply and divide. 6. He changed the signs in both parts of the equation. 7. They used a base five numeration system. 8. Today people cannot live without numerals. 9. There are some basic laws of arithmetic that everybody must know. 10. Those symbols are used in arithmetic operations. 11. The result of division is called a quotient. 12. The result of multiplication is called a product.

Exercise 7
Translate the following words and sentences.
a week-day n, life-story n, a time-table n, a new-comer n, present-day a, world-famous a, man-made o, hard-working a, well-informed a, to overact, to underestimate, to overestimate, highly-developed a, underdeveloped c, three-year-old a, first-class o, a letter-box n, newly-discovered a.
1. The power station functions well. He does not know his functions well. 2. The students work hard at their English. Their work was very helpful. 3. He usually places all the journals on his writing table. The table occupies a lot of place. 4. The girl had a lovely face. He could not face the truth. 5. How many questions did the teacher ask you? He was questioning me for a long time.

Exercise 8
a) Disagree with each one of the statements below and give the correct variants.
b) Ask a general question about every sentence.
Т.: We can get this book everywhere. (in the library)
St.: We cannot get this book everywhere. We can get it in the library.

1. In the Hindu-Arabic numeration system we use five digits. (ten) 2. The result of multiplication is called the difference. (product) 3. We get the sum as a result of subtraction. (addition) 4. Addition and multiplication are inverse operations. (addition and subtraction) 5. Division and subtraction are inverse operations. (division and multiplication) 6. As a result of this operation he found the sum. (the product) 7. She usually solves a lot of equations while doing her homework. (very few) 8. You are placing the plus sign between these numerals. (minus) 9. They were speaking about the new system. (the old method) 10. The remainder equals 5. (nine) 11. This expression is meaningless. (meaningful) 12. In the expression 2+3=5 two and three are factors. (summands) 13. In the equation 12–11=1 one is the minuend. (the difference) 14. In the mathematical sentence 12:6=2 two is the divisor. (quotient) 15. If you divide 15 by 4 you will get a whole number as a result. (a remainder) 16. If we multiply 12 by 4 we shall get 50 as a product. (48)
Exercise 9
Read the text. Say which arithmetic operations it deals with.
Four Basic Operations of Arithmetic
We cannot live a day without numerals. Numbers and numerals-are everywhere. On this page you will see number names and numerals. The number names are: zero, one, two, three, four and so on1. And here are the corresponding numerals: 0, 1, 2, 3, 4, and so on. In a numeration system2 numerals are used to represent numbers, and the numerals are grouped in a special way3. The numbers used in our numeration system are called digits.

In our Hindu-Arabic system4 we use only ten digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 to represent any number. We use the same ten digits over and over again5 in a place-value system6 whose base is ten.

These digits may be used in various combinations. Thus, for example, 1, 2, and 3 are used to write 123, 213, 132 and so on.

One and the same7 number could be represented in various ways. For example, take 3. It can be represented as the sum of the numbers 2 and 1 or the difference between the numbers 8 and 5 and so on.

A very simple way to say that each of the numerals names the same number is to write an equation – a mathematical sentence that has an equal sign (=) between these numerals. For example, the sum of the numbers 3 and 4 equals the sum of the numbers 5 and 2. In this case we say: three plus four (3+4) is equal to five plus two (5+2). One more example of an equation is as follows: the difference between numbers 3 and 1 equals the difference between numbers 6 and 4. That is three minus one (3–1) equals six minus four (6–4). Another example of an equation is 3+5=8. In this case you have three numbers. Here you add 3 and 5 and get 8 as a result. 3 and 5 are addends (or summands) and 8 is the sum. There is also a plus (+) sign and a sign of equality (=). They are mathematical symbols. 
Now let us turn to the basic operations of arithmetic. There are four basic operations that you all know of. They are addition, subtraction, multiplication, and division. In arithmetic an operation is a way of thinking8 of two numbers and getting one number. We were just considering an operation of addition. An equation like 7–2=5 represents an operation of subtraction. Here seven is the minuend and two is the subtrahend. As a result of the operation you get five. It is the difference, as you remember from the above9. We may say that subtraction is the inverse operation of addition since 5+2=7 and 7–2=5.

The same might be said about division and multiplication, which are also inverse operations.

In multiplication there is a number that must be multiplied. It is the multiplicand. There is also a multiplier. It is the number by which we multiply. When we are multiplying the multiplicand by the multiplier we get the product as a result. When two or more numbers are multiplied, each of them is called a factor. In the expression five multiplied by two (5x2), the 5 and the 2 will be factors. The multiplicand and the multiplier are names for factors.

In the operation of division there is a number that is divided and it is called the dividend; the number by which we divide is called the divisor. When we are dividing the dividend by the divisor we get the quotient. But suppose you are dividing 10 by 3. In this case the divisor will not be contained a whole number of times10 in the dividend. You will get a part of the dividend left over11. This part is called the remainder. In our case the remainder will be 1. Since multiplication and division are inverse operations you may check division by using multiplication12.
There are two very important facts that must be remembered about division: a) The quotient is 0 (zero) whenever the dividend is 0 and the divisor is not 0. That is, 0: n is equal to 0 for all values of n except n=0.

      b) Division by 0 is meaningless. If you say that you cannot divide by 0 it really means that division by 0 is meaningless. That is, n: 0 is meaningless for all values of n.
Exercise 10

a) Shorten the text 'Four Basic Operations of Arithmetic' in writing;
b) Be prepared to speak on the contents of the text in class.
Exercise 11
Listen and repeat. Guess the meaning of the words in italics.
to represent–represen'tation–representative; combination–to com'bine; base–'baseless; 'equal–to 'equalize; 'basic–'basically; 'product–pro'ductive–produc'tivity–to pro'duce; ex'pression–to ex'press; to con'tain–con'tainer; use–'useful–'useless–'uselessness–'usefulness; 'digit–'digital; 'value–'valuable; 'symbol–sym'bolic–to symbolize; ex'cept–ex'ception–exceptionally; 'various–to 'vary; ex'ample–to ex'amplify; be'tween–bet'weenness; in'verse–inversely; 'difference–different–in'different–indifferently; to think–thinker; whole–wholly; part–partly.
Exercise 12
Answer the following questions. Follow the model below.
Sp.: What are you doing? (divide 10 by 2)
St.: I am dividing ten by two.
1. What is he doing? (find the value) 2. What are the students writing? (another equation) 3. What were they talking about? (base two numeration system) 4. What symbols are you using? (mathematical symbols) 5. Were you adding these numerals? (multiplying) 6. Were you subtracting 5 from 15? (divide) 7. Are you writing down the addends? (the sum) 8. Will he be dividing 20 by 4? (add) 9. Is it a combination of three digits? (four) 10. Do they use a base five numeration system in computers? (a base two) 11. Are you trying to find the quotient? (remainder) 12. Can you find the minuend in this way? (the subtrahend)

Exercise 13
Give your answers with the help of + or – , or some numeral.
1. Can people live without numerals? 2. How many digits do we use in our Hindu-Arabic system of numeration? 3. Is a base five system used in modern computers? 4. Is subtraction an inverse operation of division? 5. Is addition an inverse operation of multiplication? 6. Are subtraction and addition inverse operations? 7. Are division and multiplication inverse operations? 8. Is the product the result of subtraction? 9. Is the difference the result of division? 10. Will there be a remainder if you divide 36 by 6? 11. Will there be a remainder if you divide 31 by 7? 12. How many basic operations of arithmetic do you know?

Exercise 14
Arrange the words according to the parts of speech they belong to.
investigate, peaceful, security, application, overestimate, ageless, possibly, agreement, difference, different, creator, powerless, readiness, optimist, thankful, divisor, lifeless, fruitfully, spherical, occupation, theoretical, naturally, popularize, reproduction, simplify, luckily, recognize, traditional, development, valuable, partly, thinker, signify, usable, gladly, certainly.

Exercise 15
Disagree with the following statements and write correct variants.
In our Hindu-Arabic numeration system we use 5 digits.
No, we don't. We use 10 digits.
1. The base of the binary system is ten. 2. Addition is the inverse operation of multiplication. 3. The decimal system of numeration uses-only five digits. 4. The use of parentheses is not important in the following expression 20(30+10:2–5+16. 5. When no parentheses are used in a mathematical sentence it means that first you must add and subtract and then multiply and divide. 6. If you are going to add 5, 7, and 10 the order of the operations is very important. 7. Any operation is called a binary operation when it is applied to only three numbers at a time. 8. In the operation of multiplication the order in. which three factors are multiplied is important.

Exercise 16
Read the following text. Entitle it.
The teacher asked his students to add the numbers 5, 8 and 6 at the same time. Some of the students first added 5 and 8 and got 13. Next they added 13 and 6 and obtained 19. Other students first added 8 and 6 and got 14 and then added 14 and 5 also getting 19 as a result.
The examples given above illustrate ['ıləstreıt] two important characteristics [ֽkærəktə'rıstıks] of addition. One of the two characteristics is that addition is an operation applied to only two numbers at a time (одновременно). For this reason ['ri:zn] we say that addition is a binary ['baınərı] operation. Any operation is called a binary operation when it is applied to only two numbers at a time and gives a single ['sıŋgl] (единственный, один) result. [rı'zлlt]. The other characteristic shown by the above examples is that the sum is the same re'gardless of (независимо от) the 'order (порядок) of the addition.

The use of parentheses (круглые скобки) will indicate ['ındıkeıt] how the answer, that is the result, was obtained. The first example can be written as follows: 5+8+6=(5+8)+6=13+6=19. The second example can be written as follows 5+8+6=5+(8+6)=5+14=19. Since the final answers are the same we are making the following statement: (5+8)+6=5+(8+6).
Exercise 17
Read these words and guess the meaning of the words in italics.
to 'illustrate–illustrative; to 'reason–'reason n–'reasonable–un'reasonable; to apply–application; character–characteristic a; to indicate–indicative; to add–additive; e'xample–to e'xamplify; basic–basically; ope'ration–to 'operate; to repre'sent–representation; same–'sameness; 'various–to vary, 'difference–to 'differ; 'product– pro'ductive–productivity; to sup'pose–suppo'sition; 'value– 'valuable–'valueless–to value.
Exercise 18
Read and translate the sentences below according to the contents of the text.
1. Умножение подобно сложению представляет собой двоичную операцию, так как в любом действии умножения из множества чисел одновременно используются только два числа. 2. В любой системе счисления должны быть символы для чисел 0 и 1. 3. Если мы хотим показать порядок арифметических действий, мы должны воспользоваться скобками. 4. Все четыре основных действия арифметики являются двоичными действиями. 5. Прежде чем мы решим данное уравнение, мы должны проделать следующие действия. 6. Решая такие уравнения, студенты должны помнить о порядке арифметических действий. 7. Во время лекции преподаватель привел ряд примеров, показывающих, что деление на 0 не имеет смысла. 8. Каковы действия, обратные вычитанию и делению? – то сложение и умножение. 9. Представьте себе, что вас просят проиллюстрировать этот закон каким-нибудь примером. 10. Вы перемножаете эти два числа? – Нет. Я делю одно число на другое. 11. Возможно ли разделить 231 на 6 без остатка? – Нет, невозможно.– А каков будет остаток? – Разделите и вы увидите. 12. Сколько чисел содержится в этом уравнении? 13. Как называется результат деления (умножения, сложения, вычитания)? 14. Которую из задач вы пытаетесь решить? 15. Почему он сначала умножает, а затем вычитает?
LESSON 2

Words to be Learned

Exercise 1

Read these international words. Try to guess their meaning.
calculate ['kælkjuleıt] v, electronic [ֽelek'trɔnık] ([ıֽlek'trɔnık]) a, indicate ['ındıkeıt] v, extensive [ıks'tensıv] a, speed n, position [pə'zı∫(ə)n] n, binary ['baınərı] a.
Exercise 2

Repeat after the teacher.

	latter ['lætə] a 1. последний; последний из перечисленных

build [bıld] (built, built) v строить
complicated ['kɔmplıkeıtıd] a сложный
correspond [ֽkɔrıs'pɔnd] v 1. соответствовать; 2. переписываться
correspondence n соответствие

off [ɔf] зд. выключение

on зд. включение
circuit ['sɜ:kıt] n цепь, контур

high [haı] a высокий 

power ['pauə] n 1. энергия, сила; 2. показатель степени (мат.)
below [bı'ləu] ниже, под

recently ['ri:səntlı] недавно
	squared [skweəd] в квадрате (мат.)
switch [swıt∫] n переключатель; v переключать, включать

account [ə'kaunt] n счет, расчет, подсчет

account for v объяснять

notation [nəu'teı∫(ə)n] n обозначение

therefore ['ðeəfɔ:] поэтому

advantage [əd'vα:ntıʤ] n преимущество

disadvantage [ֽdısəd'vα:ntıʤ] n недостаток

appear [ə'pıə] v 1. появляться; 2. казаться

compare [kəm'peə] v сравнивать, сопоставлять


Notes
1. some centuries before – за несколько столетий до

2. in some of the most complicated – в некоторых наиболее сложных
3. as shown below – как показано ниже

4. 23 – two cubed or two to the third power

22 – two squared

1(23 – one multiplied by two to the third power

5. is the simplest – самый простой
6. well familiar with – хорошо знакомы с
7. the system has the advantage (disadvantage) of having – сиcтема обладает тем преимуществом (недостатком), что она имеет
Exercise 3
Read the words below. Mind the combinations of letters producing [л], [ɜ:], [əu], [au] sounds.
[л] – month, young, trouble, result, discover, other, some, rough, done, enough, mother, sum, above, just, country, among, sun, love, become, double, subject, jump, grudge, ton, come;

[ɜ:] – work, serve, dirty, early, world, search, burn, vertical, hurt, word, circuit, worse, firm, earn, term, were, firm, burst, journal;

[əu] – know, hold, open, so, process, told, own, note, road, approach, boat, motion, cold, slow, low, bold, grow;

[au] – about, stout, allow, house, count, amount, power, brown, countable, down, without, how.

Exercise 4

Answer the following questions. Mind the irregular verbs.
1. Where did you find this article? (in your journal) 2. When did you hold the conference? (two days ago) 3. When did he take his exam in physics? (last week) 4. What did you see at their laboratory? (very interesting tests) 5. What did his research adviser tell him? (to present his thesis) 6. What kind of research did he do? (important) 7. To whom did he speak about the advantages of their plan? (some foreign scientist) 8. When did professor read the abstract of your dissertation? (yesterday) 9. Where did they build the new computer? (at our Institute) 10. What did she teach you? (German)
Exercise 5
a) Ask questions to which the sentences below could be answers;
b) Ask a general question about every sentence.
1. There are two reasons that account for this situation. 2. This system of notation is widely used now. 3. This scientist worked in this laboratory in the latter part of the 19th century. 4. The binary system is another name for the base two system. 5. The minus sign indicates that the work cannot be started. 6. The plus sign indicates that the machine is operating well. 7. His brother failed his exam in the spring and therefore he must take it again in September. 8. They used a mechanical calculator for their work. 9. There is no correspondence between the results obtained by the two groups of researchers.
Exercise 6
Practice reading these words.
become, burn, out, bus, slow, another, sold, world, early, own, cover, powerless, under, load, research, curve, circle, fuss, country, double, trouble, word, boat, about, journal, young, counter, allow, among, without, grow, now, road, know, how, slowly.

Exercise 7
Name the predicate in every sentence below. Translate the sentences.
1. He is trying to find the value of «a». 2. This unimportant question need not be discussed during their meeting. 3. His first article was soon followed by another article in our journal. 4. All the data are being sent to them. 5. It is impossible to indicate the position of this planet at the moment. 6. Since the machine is not complicated they could easily operate it. 7. In a few months' time they are going to put into operation another computer. 8. The result obtained showed something quite unexpected. 9. He does not want to speak about the disadvantages of his method of research now. 10. The position of every digit is being changed. 11. They will be making some very interesting experiments at the lab. 12. The system introduced appeared new.

Exercise 8
Disagree with each one of the statements below.
1. You can leave the speed unchanged. 2. He switched off the circuit in due time. 3. I am familiar with his recent paper. 4. The book was written in the traditional classical manner. 5. He believes you can account for the application of this method of construction. 6. The binary system of notation is used in such cases. 7. The information obtained showed the real situation. 8. You can easily see the difference between these machines. 9. We are trying to find some additional facts. 10. There is something unusual about the article published by them. 11. The information is being checked. 12. They are applying new methods of research.

Exercise 9
Read the text below. Give its short outline in Russian or English.
Base Two Numerals

During the latter part of the seventeenth century a great German philosopher and mathematician Gottfried Wilhelm von Leibnitz (1646-1716), was doing research on the simplest numeration system. He developed a numeration system using only the symbols 1 and 0. This system is called a base two or binary numeration system.

Leibnitz actually built a mechanical calculating machine which until recently was standing useless in a museum in Germany. Actually he made his calculating machine some 3 centuries before they were made by modern machine makers.

The binary numeration system introduced by Leibnitz is used only in some of the most complicated2 electronic computers. The numeral 0 corresponds to off and the numeral 1 corresponds to on for the electrical circuit of the computer.

Base two numerals indicate groups of ones, twos, fours, eights, and so on. The place value of each digit in 1101two is shown by the above words (on or off) and also by powers of 2 in base ten notation as shown below3.
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	The numeral 1101two means
(1(23)4 + (1(22) + (0(2) +
+ (1(1) = (1(8) + (l(4) +
+ (0(2) + (1(1) = 8 + 4 +
+ 0 + 1 = 13. Therefore 1101two= 13.


A base ten numeral can be changed to a base two numeral by dividing by powers of two.

From the above you know that the binary system of numeration is used extensively in high-speed electronic computers. The correspondence between the two digits used in the binary system and the two positions (on and off) of a mechanical switch used in an electric circuit accounts for this extensive use.

The binary system is the simplest5 place-value, power-position system of numeration. In every such numeration system there must be symbols for the numbers zero and one. We are using 0 and 1 because we are well familiar with6 them.

The binary numeration system has the advantage of having7 only two digit symbols but it also has a disadvantage of using many more digits to name the same numeral in base two than in base ten. See for example:
476=111011100two.

It is interesting to note that any base two numeral looks like a numeral in any other base. The sum of 10110 and 1001 appears the same in any numeration system, but the meaning is quite different. Compare these numerals:
	10110two
	
	10110ten
	
	10110seven

	+ 1001two
	
	+ 1001ten
	
	+ 1001seven


Exercise 10
Listen and repeat. Guess the meaning of the italicized words.
part–partly; philosopher–philosophical; use–usable–useless–useful–usefulness–uselessness; symbol–to symbolize; actually–to act; mechanical–mechanically; to make–maker; to introduce–introduction; to correspond–correspondent a; value–valuable; digit–digital; power–powerful–powerless; to change–changeable–unchangeable; used–misused; familiar–familiarity; base–baseless; to appear–to disappear; advantage–advantageous.
Exercise 11
Give short 'yes' or 'no' answers to the following questions.
a) 1. Were there any outstanding scientists at that congress? (Yes). 2. Are there various service facilities in the main University building? (Yes). 3. Are there students of different nationalities at this college? (Yes). 4. Is there anybody who knows German in your class? (No). 5. Will there be any exhibition at this museum in January? (No).

b) 1. Could you recognize these two people? (Yes). 2. Can you see any familiar faces among those who are present here? (No). 3. Must you stay in town over the week-end? (No). 4. May I leave early today? (No). 5. Must the children study these laws? (Yes).

c) 1. Did you believe all he said? (No). 2. Do they investigate the problems of heredity at their institute? (Yes). 3. Did he meet his parents at the station? (Yes). 4. Does your brother always have a shower before breakfast? (Yes). 5. Does your sister speak three foreign languages? (No).

d) 1. Was the information obtained considered in due time? (Yes). 2. Is her science adviser's recent book much spoken about? (Yes). 3. Were all of you asked to take part in this experiment? (No). 4. Were the advantages of the new method of control discussed by them yesterday? (Yes). 5. Was everybody told about the time of the examination? (Yes).

e) 1. Are they reconstructing this ancient building? (No). 2. Is he doing his morning exercises now? (No). 3. Were they having dinner when you came to the dining-room? (Yes). 4. Will the children be taking a walk in the park between eleven and twelve o'clock? (No). 5. Was he working at his article all day long on Sunday? (Yes).

Exercise 12
Write down your answers with the help of a + or a – sign.
1. Was Leibnitz doing his research in the twentieth century? 2. Did he develop a base-five system? 3. Did he use the binary system in his machine? 4. How many symbols did he use? 5. Does the numeral 1 correspond to the word «off»? 6. Does the numeral 0 correspond to the word «off»? 7. Are many high-speed electronic computers being used everywhere now? 8. Does the expression 0(1 = 0 hold for all numeration systems? 9. Must every numeration system have symbols that represent zero and one? 10. Has the binary numeration system advantages as well at (так же как) disadvantages?

Exercise 13
Arrange the words according to the parts of speech they belong to.
builder, calculate, calculation, indicator, indication, equality, useless, symbolic, notation, advantageous, powerful, classical, sameness, actually, correspondence, familiarity, activate, inversely, production, container, wholeness, baseless, physical, specially, successful, presence, appointment.

Exercise 14
Disagree with the following statements and give the correct variant.
Leibnitz developed a numeration system using three symbols.

No, he did not. He developed a numeration system using two symbols.

1. Leibnitz was doing his research on the simplest numeration system during the latter part of the 19th century. 2. The machine constructed by Leibnitz was used extensively in the 18th century. 3. The mechanical calculating machine was first built in England. 4. The binary numeration system was introduced in France. 5. The binary numeration system is used in some of the most primitive computers. 6. The numeral 0 corresponds to «on». 7. The place value of each digit in 1101two is unimportant. 8. A base ten numeral cannot be changed to a base two numeral. 9. High-speed electronic computers use base five numeration system. 10. In any numeration system there must be symbols for 1, 0, and 3. 11. The binary numeration system has no advantages over the base ten system. 12. The base ten system has no disadvantages.
Exercise 15
a) Read the text;
b) Write a plan of the text in the form of questions;
c) Speak about Albert Einstein (work in pairs).
Albert Einstein

Albert Einstein (['aınstaın]) was born ([bɔ:n]) in Germany 1879. His un'usual 'talent for mathematics and physics began to show when he was a student at a technical school in Zurich (['zjuərık]). At the age of 21, after four years of study at the university, he began to work as a clerk [klα:k] at an office. And in 1905 he made some revolutionary discoveries in science. He published three papers. In his first paper he explained ([ıks'pleın]) объяснять) the photoelectric effect with the help of M. Plank's quantum theory. His second paper was a mathematical development of the theory of Brownian motion (['məu∫(ə)n]). His third paper was about the «Special Theory of Relativity» ([ֽrelə'tıvıtı]). It must be mentioned (['men∫ən] упоминать) that a great contribution to the theory of relativity had been made earlier by the great mathematicians Lorentz and Poincaré. Einstein's work was published in a physical journal. It stated that energy equals mass multiplied by the square of the speed of light (свет). This theory is expressed by the equation: E = mc2 [si:'skweəd]. 
Scientists all over the world met this Einstein's work with interest and surprise [sə'praız]. But only very few physicists realized (['rıəlaız] осознавать) the importance of his theory at that time.

Another of Einstein's great discoveries was his unified ['ju:nıfaıd] field theory. It was the result of 35 years of intensive research work. He expressed it in four equations where he combined the physical laws that control forces (силы) of light and energy with the mysterious [mıs'tıərıəs] force of gravitation [ֽgrævı'teı∫(ə)n].

Albert Einstein gave all his life to science. He was an extremely talented man and a great thinker. He was always looking at the world around him with his eyes ([aız] глаза) wide open and he was always asking: «Why? Why is that so?»

His ideas made a revolution in natural ['næt∫(ə)r(ə)l] sciences of the 20th century.
Exercise 16
Read these words and guess the meaning of the italicized words.
'talent–'talented; mass–'massive; speed–to speed–'speedily– 'speediness–spee'dometer; to con'trol–con'trollable–uncontrollable; 'magnetism–mag'netic; to re'peat–repe'tition; to 'indicate–indication; gravi'tation–gravitational; to 'illustrate–illus'tration; to sur'prise–a sur'prise–surprising; mys'terious–a 'mystery; to con-'sult–consul'tation; 'final–fi'nality; to ob'tain–ob'tainable.
Exercise 17
Give an adequate translation of each sentence below.
1. Когда Лейбниц изучал простейшую систему счисления? 2. Сколькими символами он пользовался для своей системы счисления? 3. Эта система называется двоичной, так как она использует только две цифры. 4. По существу он создал вычислительную машину три века назад. 5. Какого рода вычислительные машины строят современные ученые? 6. Чему соответствует число 0 в этой системе? 7. Число 1 означает включение. 8. Современные электронные счетные машины очень сложны. 9. Число 1101 в двоичной системе соответствует числу 13 в десятеричной системе. 10. В любой системе счисления должны быть цифры 1 и 0. 11. Двоичная система имеет некоторое преимущество. 12. Каковы недостатки этой системы?
LESSON 3
Words to be Learned

Exercise 1

Read these international words and try to guess their meaning.
natural ['næt∫(ə)r(ə)l] a, unique [ju:'ni:k] a, uniqueness [ju:'ni:knıs] n, 'general [ʤenərəl] a, 'element n, axiom ['æksıəm] n, summarize ['sлməraız] v, definition [ֽdefı'nı∫(ə)n] n, 'practically adv, pro'duce v.
Exercise 2

Repeat after the teacher.
	concern [kən'sɜ:n] v касаться, иметь отношение к

be concerned with заниматься, быть заинтересованным

property ['prɔpətı] n свойство

closure ['kləuʒə] n замкнутость

follow ['fɔləu] v следовать за
statement ['steıtmənt] n утверждение, заявление

state v утверждать

notice ['nəutıs] v замечать, обращать внимание

exist [ıg'zıst] v существовать

existence [ıg'zıstəns] n существование

both [bəuθ] оба

imply [ım'plaı] v 1. заключать в себе; 2. иметь в виду, означать, предполагать

define [dı'faın] v определять, давать определение

instead (of) [ın'sted] вместо

asterisk ['æstərısk] n звездочка (в обозначениях)
pair [peə] n пара; v удваивать
consider [kən'sıdə] n 1. считать, полагать; 2. рассматривать
	necessarily ['nesəs(ə)r(ə)lı], [ֽnesə'ser(ə)lı] adv обязательно

necessary ['nesəs(ə)rı] a обязательный
true [tru:] a истинный, справедливый (для)
appear [ə'pıə] v 1. появляться; 2. казаться

several ['sevr(ə)l] несколько

denote [dı'nəut] v обозначать

impossible [ım'pɔsıbl] a невозможный

happen ['hæp(ə)n] v иметь место, произойти

point out v отмечать

hence следовательно

thus таким образом

accept [ək'sept] v принимать, признавать

proof [pru:f] n доказательство

prove [pru:v] v доказывать

capital ['kæpıt(ə)l] a заглавный, важный

allow [ə'lau] n разрешать, позволять

should [∫ud] следует, должен

(be) able [eıbl] быть способным, мочь


Notes

1. following are other examples – далее следуют другие примеры
2. both ... and – и ... и, как ... так и

3. in general – вообще

4. as follows – следующим образом

5. A capital – заглавное A
6. it should be pointed out – следует отметить
Exercise 3

Listen and repeat. Remember what letters and letter combinations the sounds [ı], [aı], [eı], [ɔı] are expressed by.
[ı] – duty, till, ready, did, language, determine, examine, knowledge, damage, daily, symbol, cynic, film;

[aı] – right, try, mile, light, fly, by, mild, hide, flight, bind, dry, analyse, why, wine;

[eı] – main, game, eight, day, straight, agent, against, grey, stay, way, fame, rain, away, play;

[ɔı] – boy, oil, spoil, loyal, employ, point, foil, avoid.

Exercise 4

Comment on the speaker's statements. Follow the model.
Sp.: She cannot give you the journal now. (next week)
St.: I hope, she will be able to do it next week.
1. They could not operate the machine well. (in some time) 2. She cannot translate scientific articles. (next year) 3. I cannot obtain enough information. (in a few days) 4. They cannot produce such complicated computers now. (in future) 5. He could not solve this complicated problem. (with your help)
Exercise 5
a) Ask a question following the model below.
Sp.: I cannot use these data now. (in your paper)

St.: Will you be able to use these data in your paper?

1. He cannot leave Moscow now. (after his exams) 2. She could not visit her home town in September. (during her winter holidays) 3. They could not get tickets for the theatre on Monday. (on Saturday). 4. He can not attend lectures now because he is ill. (next month)

b) Comment on the speaker's statements.
Sp.: I am not able to do research now. (last year)

St.: I suppose you were able to do research last year.

1. She is not able to speak English well now. (a few years ago) 2. He is not able to work at home today. (last Sunday) 3. I am not able to discuss it with my science adviser at present. (last Tuesday) 4. We are not able to help her at the moment. (some time ago). 5. They are not able to play chess tonight. (last night)

Exercise 6
Answer these questions.
Sp.: Were you allowed to change the program? (Yes, no)

St.: Yes, I was allowed to change the program. No, I was not allowed to change the program.

a) 1. Were you allowed to leave early? (No) 2. Were they allowed to check the work of the power-station? (Yes) 3. Was he allowed to occupy the lab for today? (Yes) 4. Were the students allowed to join the construction team in August? (No) 4. Are you allowed to take part in this investigation? (Yes) 5. Will the student be allowed to run this machine by himself? (No)

Sp.: When are you to meet? (after classes)

St.: We are to meet after classes.

b) 1. When is he to see his doctor? (tomorrow) 2. What is she to do with her paper? (give it to me) 3. When are you to speak to your science adviser? (after his lecture) 4. When was she to present her abstract (as soon as possible) 5. What were you to show that foreign scientist? (our recent data)

Exercise 7
Answer these questions.
Do you have to change the place of the meeting? (the time)

We have to change the time of the meeting. 

1. Are the students to study the uniqueness property at the lesson? (the closure) 2. Was he able to give the proof? (the general definition) 3. Were the scientists to consider the plan of their future work at the conference? (the results of the recent experiment) 4. Did you have to discuss one of the articles? (both) 5. Were they able to obtain any data? (all the necessary data) 6. Does he have to summarize the results of the research work of the whole department? (of our laboratory) 7. Are you to begin your work now? (in a few days) 8. Ought you to tell everybody why you changed your mind? (my mother) 9. Should everything be done tomorrow? (today) 10. Were you able to notice the difference between these two methods? (their similarity)

Exercise 8
Ask questions making use of the given question words.
1. She had to agree with both of them. (why) 2. They were to learn the third law of mechanics. (when) 3. He is to come at four instead of five o'clock. (when) 4. Properties of existence and closure should be studied at the next lesson. (what) 5. You will not be able to obtain all the necessary books. (why) 6. This fact should be pointed out to them. (by whom) 7. There are various definitions of this property. (how many) 8. This new method has to be accepted as soon as possible. (why) 9. The property of existence is implied in the following definition. (which) 10. Their experiment was considered in an article in the physical journal. (when) 11. The proof of this problem is not very complicated. (what) 12. They were not allowed to begin research. (why)

Exercise 9
Write the following sentences in the negative form.
1. He will be able to notice the difference. 2. They should be concerned with the application of the new system. 3. We have to consider some of their statements at present. 4. He has to give us all the details of the future experiment. 5. We have to accept his words without proof. 6. It had to happen again. 7. These pairs of natural numbers are to be multiplied. 8. You ought to discuss both of these properties now. 9. They were able to discover another fundamental law of nature. 10. You have to learn two foreign languages while you are taking a postgraduate course.
Exercise 11
Practise reading these words.
empty, hid, determine, night, blind, sight, play, steady, ink, toy, examine, plain, plane, mist, mild, coil, hit, boil, average, win, wind, aim, nice, again, faint, stay, my, soil, grey, coin, why, language, hide, damage, mail, male, milt, might, eighty.

Exercise 12
Name the predicate in the sentences below. Translate the sentences.
1. It is necessary to summarize all the known facts. 2. The asterisk denotes a certain operation. 3. They were allowed to introduce their method. 4. We shall be able to consider the existing situation in detail. 5. You have to see both of these students and ask them about their plans. 6. This definition cannot be accepted. 7. His graduation paper is to be presented in January. 8. The problems considered appeared very important. 9. Closure uniqueness and existence properties were being discussed by the students during the lesson. 10. What are you trying lo imply?
Exercise 13
Read the text below. Give a short outline of the text in Russian.
Closure Property

In this lesson we shall be concerned with the closure property.

If we add two natural numbers, the sum will also be a natural number. For example, 5 is a natural number and 3 is a natural number. The sum of these two numbers, 8, is also a natural number. Following are other examples in which two natural numbers are being added and the sum is another natural number. 19+4=23 and only 23; 6+6=12 and only 12; 1429+357=1786 and only 1786. In fact, if you add any two natural numbers, the sum is again a natural number. Because this is true, we say that the set of natural numbers is closed under addition.

Notice that in each of the above equations we were able to name the sum. That is, the sum of 5 and 3 exists, or there is a number which is the sum of 19 and 4. In fact, the sum of any two numbers exists. This is called the existence property.

Notice also that if you are to add 5 and 3, you will get 8 and only 8 and not some other number. Since there is one and only one sum for 19+4, we say that the sum is unique. This is called the uniqueness property.

Both uniqueness and2 existence are implied in the definition of closure.

Now, let us state the closure property of addition.

If a and b are numbers of a given set, then a+b is also a number of that same set. For example, if a and b are any two natural numbers, then a+b exists, it is unique, and it is again a natural number.

If we use the operation of subtraction instead of the operation of addition, we shall not be able to make the statement we made above. If we are to subtract natural numbers, the result is sometimes a natural number, and sometimes not. 11–6=5 and 5 is a natural number, while 9–9=0 and 0 is not a natural number.

Consider the equation 4–7=n. We shall not be able to solve it if we must have a natural number as an answer. Therefore, the set of natural numbers is not closed under subtraction.

What about the operation of multiplication? Find the product of several pairs of natural numbers. Given two natural numbers, is there always a natural number which is the product of the two numbers?

Every pair of natural numbers has a unique product which is again a natural number. Thus the set of natural numbers is closed under multiplication. 

In general, the closure property may be defined as follows4: if x and у are any elements, not necessarily the same, of set A (A capital)5 and * (asterisk) denotes an operation *, then set A is closed under the operation asterisk if (x*y) is an element of set A.
To summarize, we shall say that there are two operations, addition and multiplication, for which the set of natural numbers is closed. Given any two natural numbers x and y, x+y and x×y are again natural numbers. This implies that the sum and the product of two natural numbers exists. It so happens that with the set of natural numbers (but not with every mathematical system) the results of the operations of addition and multiplication are unique.

It should be pointed out6 that it is practically impossible to find the sum or the product of every possible pair of natural numbers. Hence, we have to accept the closure property without proof, that is, as an axiom.

Exercise 20

Listen and repeat. Guess the meaning of the italicized words.
nature–natural–naturally; actually–an act–to act; true–truth–truthful; special–specially–specialize; to notice–noticeable; to imply–implication; to consider–consideration; to solve–solution; general–generally–generalize; necessary–unnecessary; impossible–possible–possibility; axiom–axiomatic.
Exercise 14
Answer the following questions. Make use of the model below.
Sp.: Was he able to give a lot of examples? (just a few) 

St.: No, he was not. He was able to give just a few examples. 

1. Did you have to rise early on Sunday? (at eight o'clock) 2. Were you to meet in the morning? (in the afternoon) 3. Was he able to provide them with all the necessary data? (very little) 4. Will they have to make a lot of changes? (just a few) 5. Are students able to work in the lab on Sunday? (only on week-days) 6. Did you have to write a lot of exercises for your homework? (only two) 7. Will they be able to visit all the places of interest in this town? (only the ancient part of the town) 8. Ought he to see a doctor? (stay in bed (полежать в постели) for a couple of days) 9. Are you to discuss the details? (the general situation) 10. Do they have to speak French at this international conference? (English)

Exercise 15
Ask a general question about each one of his statements.
1. This statement is not true. 2. They are going to discuss the properties of uniqueness and existence during the lesson. 3. I easily noticed the difference. 4. Both of the brothers came in due time. 5. This definition is rather long. 6. He is to come today instead of tomorrow. 7. This information is being considered by the head of our department. 8. We were able to find several books by this ancient author in his library. 9. This operation is denoted by an asterisk. 10. He has to accept this appointment at the moment.
Exercise 16
Listen to the questions about the text and write down your answers with the help of a + or a – sign.
1. Will the sum of two natural numbers be again a natural number? 2. If any two natural numbers are being added, is the sum again a natural number? 3. Is the set of natural numbers closed under addition? 4. Is the statement of closure one of the special properties of division? 5. Are we able to name the sum in the equations 19+4=23 and 6+6=12? 6. Does the sum of the above equations exist? 7. Are uniqueness and existence implied in the definition of closure? 8. If one natural number is being subtracted from another natural number, is the difference always a natural number? 9. Can the equation 4–7=n be solved if we are to have a natural number as an answer? 10. Is the set of natural numbers closed under subtraction? 11. Does every pair of natural numbers have a unique product? 12. Is the set of natural numbers closed under division? 13. Are we able to find practically the sum or the product of every possible pair of natural numbers? 14. Do we accept the closure property as an axiom?

Exercise 17
Arrange the words according to the parts of speech they belong to.
length, usage, knowledge, specify, minimize, actively, productive, productivity, primitive, effectiveness, symbolic, measure, producer, generalize, generalization, activity, appearance, acceptable, impossibility, follower, useful, helpless.

Exercise 18
Disagree with the following statements.
His words had to be accepted without proof.

No, his words did not have to be accepted without proof.

1. They should discuss the property of closure at the next lesson. 2. She follows her sister's example. 3. This important news is being considered. 4. It is necessary to remember all these laws. 5. There exist some new machines of this type. 6. The given element may be denoted by the same symbol. 7. They will be able to use some symbols instead of words. 8. You ought to accept everything he says as an axiom. 9. The information produced showed interesting results. 10. You are to change the time and the place of the meeting.
Exercise 19

а) Read the text below and translate it;
b) Entitle the text.
From the above you should remember that the result of multiplication is called a product, and that the numbers to be multiplied are called factors. When you write 6×3=18 it means that you write number 18 as a product of two whole number factors. Another pair of whole-number factors will be 9 and 2. Since 9×2=18 will you be able to name other factors of 18?

In some cases when we have to name a whole number in factored form, more than (более, чем) two factors can be used. We can, for example, name 60 as the product of 3 factors.

Since multiplication is associative [ə'səu∫jətıv], we know that (3×4)×5=3×4×5=3×(4×5). We may also write that 60 = 3×4×5; 60 = 3×5×4 and so on.

In each of the above equations the same set of factors is used, namely, 3, 4 and 5. Regardless of the order in which they are written, 3, 4 and 5 should be considered just one set of three factors of 60. Also 60 can be written as the product of four factors as shown in the equation 60 = 3×2×2×5. In some of your exercises you 'probably (вероятно) noticed that some factors you used could be 'factored further (далее) and others could not.

In the equation 18=6×3, the factor 6 can in turn be written as 3×2. If you do this, you will get 18 = 2×3×3. None of these three factors can be written in factored form if you do not use 1 as a factor. Hence 2×3×3 is the form containing the smallest (наименьший) factors of 18.

You already (уже) know that every whole number has 1 and itself (себя) as factors. Some such numbers have only itself and 1 as factors. Since its only factors are 1 and 5, we say that 5 is such a number.

The same may by said about 7 or 11. Numbers like 5, 7, or 11 are called prime numbers.

A whole number is called a prime number or just a prime if it meets the following conditions (удовлетворяет следующим требованиям): a) It is greater than 1; b) Its only factors are itself and 1.

Any whole number, with the exception of ([ık'sep∫(ə)n] (за исключением) 0 or 1 which is not a prime number, is called a 'composite number, or just a composite.

Exercise 20

Get ready to discuss the text in class. Ask your class-mates a few questions and be prepared to answer theirs.
Exercise 21

Read the words and give the Russian equivalents of the words in italics.
whole–'wholly; name–to name–nameless–namely; mean–meaning– meaningful–meaningless; a factor–to factor–'factorable; to associate–associative–association; 'order n–dis'order, 'previous– 'previously; 'probably–'probable–probability–im'probable; exception– exceptional; 'composite–compo'sition–to com'pose; 'practical–im'practical; 'necessary–unnecessary; to prove–to dis'prove; true–un'true; closed–'closure–to dis'close; to 'notice–un'noticed.
Exercise 22
Give an adequate translation of each sentence below.
1. Нам предстоит рассмотреть множество чисел. 2. Вам следует помнить, что результат умножения называется произведением. 3. Числа, которым предстоит быть помноженными, называются сомножителями. 4. Давайте согласимся называть 6 и 3 одной парой сомножителей числа 18. 5. Вам следует помнить, что умножение ассоциативно. 6. В каждом из вышеприведенных уравнений нам дан один и тот же ряд сомножителей. 7. Порядок, в котором они должны быть записаны, не существен. 8. Вы сможете разложить данное число дальше. 9. Сумма двух натуральных чисел есть тоже натуральное число. 10. Поскольку это справедливо, мы говорим, что это замкнутое множество. 11. Свойство замкнутости есть одно из свойств сложения. 12. По существу сумма любых двух чисел существует. 13. Рассмотрим уравнение 4−7=п. 14. Следовательно, множество натуральных чисел не является замкнутым при вычитании. 15. Вообще свойство замкнутости может быть определено следующим образом. 16. Следовательно, мы принимаем свойство замкнутости как аксиому без какого-либо доказательства.

LESSON 4
Words to be Learned

Exercise 1

Read these international words and try to guess their meaning.
equality [i(:)'kwɔlıtı] n, reflexive [rı'fleksıv] a, symmetric [sı'metrık] a, transitive ['trænz(s)ətıv] a, opposite ['ɔpəzıt] a, correct [kə'rekt] a, incorrect [ֽınk(ə)'rekt] a, essential [ı'sen∫(ə)l] a, inequality [ֽıni(:)'kwɔlıtı] n, false [fɔ:ls] a, express [ı(e)k'spres] v.

Exercise 2

Repeat after the teacher.
	decide [dı'saıd] решать
part [pα:t] n часть; v делить
relation [rı'leı∫(ə)n] отношение
relate [rı'leıt] относить (к)

satisfy ['sætısfaı] удовлетворять

even ['i:v(ə)n] даже
while [waıl] в то время как, между тем

feature ['fi:t∫ə] черта, свойство

involve [ın'vɔlv] включать в себя; влечь за собой

either ['aıðə] 1. любой (из); 2. либо

determine [dı'tɜ:mın] определять

direct [d(a)ı'rekt] а прямой; v направлять
concise [kən'saıs] сжатый
understanding [ֽлndə'stændıŋ] понимание

understand (understood) понимать
merely ['mıəlı] просто, только
	whether ['weðə] ли (союз)

across [ə'krɔs] через, сквозь
conventional [kən'ven∫(ə)n(ə)l] привычный, общепринятый
replace [rı'pleıs] замещать, заменять

choose [t∫u:z] (chose [t∫əuz], chosen ['t∫əuzən]) выбирать
wrong [rɔŋ] а ошибочный

be wrong ошибаться

member ['membə] член
constantly ['kɔnstəntlı] постоянно
respect [rıs'pekt] n 1. отношение; 2. уважение
draw [drɔ:] (drew [dru:], drawn [drɔ:n]) 1. чертить, рисовать; 2. тянуть, выводить
namely именно
include [ın'klu:d] включать


Notes
1. you will remember – вы, по-видимому, помните
2. either true or false – либо истинное, либо ложное

3. both true and false – как истинное, так и ложное

4. to decide whether a closed sentence is – чтобы решить, является ли замкнутое выражение
5. we check to see – мы проверяем, чтобы убедиться

6. there is nothing incorrect about writing – вовсе не ошибочно написать
7. in other words – иными словами
Exercise 3

Repeat after the speaker. Mind that one and the same sound can be expressed in writing by various letters and combinations of letters.
[i:] – feed, see, seems, meet, need, beta, theme, he, mete, Pete, these, scene, even, secret, complete, meat, mean, heat, speak, field, piece;

[α:] – arm, far, article, card, father, rather, yard, artist, margin, mask, fast, last, pass, ask, answer, half;

[ɔ:] – form, glory, more, oral, short, tall, wall, small, walk, salt, cause, because, author, autumn, door, floor, saw, law, draw, war, warm, quarter, your, four, course, thought, brought, taught;

[ɜ:] – first, firm, circle, thirty, third, curve, hurt, urgent, turn, germ, serve, herd, nerve, person, earn, early, work, word, worth.

Exercise 4

Write questions making use of the question words.
1. Either of these two examples could show the real situation. (in what way) 2. You will have to replace one member of the equality with another. (why) 3. She gave a detailed explanation of their method of research. (when) 4. I expect a concise definition instead of this general talk. (from whom) 5. These conventional symbols are accepted by scientists. (where) 6. He did not want to be involved in this long and uninteresting discussion. (why) 7. The most essential part of the program is being considered now. (by whom) 8. They use both direct and indirect methods of investigation. (in what case) 9. This is the most correct and concise definition given. (by whom) 10. This statement is false and I can prove it. (how)
Exercise 5

Read these words.
due, good, union, knew, early, ought, worth, secret, draw, circle, fast, army, field, seem, beta, warm, urgent, ruler, tall, yard, mean, bought, salt, third, fourth, work, article, true, wall, earn, tune, group, curve, law, soon, watch, person, autumn, war, yours, drawing, author

Exercise 6

Ask a general question about each sentence below.
1. They included all the necessary data in their recent article. 2. The first element of the relation contains the letter y. 3. Certain characteristic features of the process are being considered at the moment. 4. The student placed the equality sign between the two parts of the equation. 5. The plus sign has to be replaced by the opposite sign. 6. The manager was asked direct questions in the course of the discussion. 7. They were satisfied with the results of the international conference. 8. There exist false statements in mathematics. 9. You will be able to apply either the first method or the second one. 10. More than fifteen people were involved in the experiment. 11. He is constantly arguing with his sister.

Exercise 7

Disagree with the statements.
Т.: Не finds his position false.

St.: He does not find his position false.

1. The members of their scientific group took part in the seminar. 2. He decided to agree to that appointment. 3. The given relation satisfies the symmetric axiom. 4. This article is concerned with the most essential political problems of today. 5. It was meaningless to use direct methods in such experiments. 6. You will be able to replace the old parts of the machine with the new ones. 7. He understands children better than she does. 8. This seminar is as popular with our students as Alexandrov’s seminar. 9. He chose one of the two possibilities. 10. He can draw very well.

Exercise 8

Read the text below and find in it answers to the following questions.
1. What is an equation? 2. Is it always incorrect to write a false mathematical sentence? 3. Which basic axiom does the relation a = a satisfy? 4. Does the sign of non-equality (≠) tell you which numeral names the greater or the lesser of the two numbers?

Something about Mathematical Sentences

In all branches of mathematics you need to write many sentences about numbers. For example, you may be asked to write an arithmetic sentence that includes two numerals which may name the same number or even different numbers. Suppose that for your sentence you choose the numerals 8 and 11–3 which name the same number. You can denote this by writing the following arithmetic sentence, which is true: 8=11–3.

Suppose that you choose the numerals 9+6 and 13 for your sentence. If you use the equal sign (=) between the numerals you will get the following sentence 9+6=13. But do 9+6 and 13 both name the same number? Is 9+6=13 a true sentence? Why or why not?

You will remember1 that the symbol of equality (=) in an arithmetic sentence is used to mean is equal to. Another symbol that is the symbol of non-equality (≠) is used to mean is not equal to. When an equal sign (=) is replaced by a non-equal sign (≠), the opposite meaning is implied. Thus the following sentence (9+6≠13) is read: nine plus six is not equal to thirteen. Is it a true sentence? Why or why not?

An important feature about a sentence involving numerals is that it is either true or false2, but not both.

A mathematical sentence that is either true or false, but not both is called a closed sentence. To decide whether a closed sentence3 containing an equal sign (=) is true or false, we check to see4 that both elements, or expressions, of the sentence name the same number. To decide whether a closed sentence containing a non-equal sign (≠) is true or false, we check to see that both elements do not name the, same number.

As a matter of fact, there is nothing incorrect or wrong, about writing5 a false sentence; in fact, in some mathematical proofs it is essential that you write false sentences. The important thing is that you must be able to determine whether arithmetic sentences are true or false.

The following properties of equality will help you to do so.

Reflexive: a = a
Symmetric: If a = b, then a = b.

Transitive: If a = b and b = c, then a = c.
The relation of equality between two numbers satisfies these basic axioms for the numbers a, b, and c.

You already know that drawing a short line across the = sign (equality sign) we change it to ≠ sign (non-equality sign). The non-equality symbol (≠) implies either of the two things, namely: is greater than or is less than. In other words6, the sign of non-equality (≠) in 3+4≠6 merely tells us that the numerals 3+4 and 6 name different numbers; it does not tell us which numeral names the greater or the lesser of the two numbers.

If we are interested to know which of the two numerals is greater we use the conventional symbols meaning less than (<) or greater than (>). These are inequality symbols or ordering symbols because they indicate order of numbers. If you want to say that six is less than seven, you will write it in the following way: 6<7. If you want to show that twenty is greater than five, you will write 20>5.

The signs which express equality or inequality (=, ≠, >, <) are called relation symbols because they indicate how two expressions are related.

Exercise 9

a) Shorten the text retaining the most essential information;
b) Be prepared to retell the text.
Exercise 10
a) Listen and repeat. Guess the meaning of the words in italics;

b) Arrange the words according to the parts of speech they belong to.
part n, v – partly; relation – interrelation; satisfy – satisfaction; to involve –involvement; to direct – directly – directness – indirect – indirectly – direct a; false a –falsify – falsification; symmetric – symmetry n; concise a – concisely; to include – inclusion; constantly – constant a; to replace – replacement; to decide – decision; to determine – determination; opposite – opposition – to oppose; correct a – correctly – to correct – correctness – incorrectly; to express – expressive.
Exercise 11
Write down your answers (+, –) to the following questions.

1. Do you need to write sentences about numbers in all branches of mathematics? 2. Do the numerals 8 and 11–3 name the same number? 3. Do 9+6 and 13 both name the same number? 4. Is the sentence 9+6=13 a true sentence? 5. Can a sentence involving numerals be both true and false? 6. Is a mathematical sentence that .is either true or false, but not both, called a closed sentence? 7. Is everyday language more direct and concise than symbolic language? 8. Must we have a good understanding of the meaning of each symbol? 9. Does the symbol of non-equality (≠) imply that one member of the mathematical sentence is greater than the other? 10. Are relation or ordering symbols important?

Exercise 12
Ask questions to which the following could be answers.
1. There is a certain difference between an equation and an equality. 2. There exist true and false mathematical sentences. 3. Both members of the equation name the same number. 4. We are to decide whether this sentence is true. 5. It is necessary to know whether this sentence is correct. 6. This relation of equality satisfies the following axioms. 7. The given symbol ≠ means is not equal to. 8. The following symbol > means greater than. 9. This mathematical sign implies the opposite meaning. 10. In mathematics it is possible to write a false sentence. 11. Everyone who is concerned with mathematics must have a good understanding of the meaning of each symbol. 12. The symbol of non-equality ≠ implies either greater than or less than. 13. These are ordering symbols because they indicate the order of numbers.

Exercise 13
Write in the negative.
1. I decided to take part in this work. 2. He is an active member of their group. 3. I am satisfied with their reaction to our publication. 4. This feature is characteristic of him. 5. He is determined to provide us with all the information possible. 6. This work has to include direct methods of control. 7. The child can draw much better. 8. This process can be constantly reproduced in the lab. 9. These symbols are as conventional as the ones used in this book. 10. They have to study the relation between these two discoveries at present. 11. I agreed with him in just one respect. 12. I believe you will choose the right solution.

Exercise 14
a) Read the text below and entitle it;
b) Write a few questions about the text in the form of a plan;
c) Be prepared to discuss the text.
In this lesson the students learn to recognize, understand, and use the distributive [dıs'trıbjətıv] property of multiplication over addition. Further the students discover that the properties of operations are fundamental to understanding the structure of mathematics. They make the usual arithmetic manipulations secure.

Multiplication is distributive over addition in the set of natural numbers. That is, for any three natural numbers a, b, and c, a(b+c)=ab+ac. This property can be extended (можно расширить) to include more than two addends. Since the set of natural numbers is closed under addition, a+b names, a natural number (when а and b natural numbers). Therefore, the distributive property is extended as follows.

a(b+c+d)=a[b+(c+d)]=ab+a(c+d)=ab+(ac+ad)=ab+ac+ad
It is important that the students also recognize, by the property of equality, that the above statements are reversible ([rı'vɜ:səbl] обратимы). For example ab+ac=a(b+c) and ab+ac+ad=a(b+c+d).
Without the concept of symmetry of equality, the students sometimes find it difficult to understand the properties of operations. They find it easy to work from left (левый) to right (правый) but they meet difficulties while using the distributive property in a factoring situation, as given below.

5n+5r=5(n+r)

The use of the associative, commutative [ke'mju:tətıv], and distributive properties in working on equivalent expressions is extremely important in the development of mathematical thought ([θɔ:t] зд. мышление) and in the understanding of the structure of mathematics.

Exercise 15
Read these words. Guess the meaning of the words in italics.
to ֽunder'stand – ֽunder'standable; dis'tributive – to dis'tribute – ֽdistri'bution; structure – 'structural; to in'clude – in'cluston; to close – closed – closure – close a; to re'verse – re'versible; 'difficult– 'difficulty; ass'ociative – aֽssoci'ation – to associate [a'səu∫ıeıt], [a'səusıֽeıt]; ex'tremely – extreme [ıks'tri:m] a – ex'tremist; thought – thoughtful – thoughtless; de'termine –deֽtermi'nation; 'constant – 'constancy n; di'rectly – indi'rectly.
Exercise 16
Say the following in English.
1. Уравнение содержит знак равенства? 2. Эти две части называют членами уравнения. 3. Математические выражения могут быть либо истинными, либо ложными. 4. Вам следует поставить знак неравенства между членами этого отношения. 5. Знак ≠ заменяется знаком = в этом выражении. 6. Эти символы предполагают (заключают в себе) различные значения. 7. Они не смогли понять значения этого выражения. 8. Вы знаете общепринятые математические символы? 9. Это доказательство более правильно? 10. Язык математики есть самый прямой и сжатый язык.

Exercise 17
a) Read the following text. Guess the meaning the international words or consult a dictionary;
b) Write down your translation.
M. V. Lomonosov

We think of M.V. Lomonosov as the father of Russian science. Some of his scientific works were a great contribution [ֽkɔntrı'bju:∫(ə)n] to the world ([wɜ:ld] мировую) sience. Many people think that Lomonosov was a great man. It was he who founded the first Russian University. He worked a lot in the field of natural ['næt∫(ə)r(ə)l] sience, especially in physics and chemistry ['kemıstrı]. It was Lomonosov who originated [ə'rıʤ (ə)neıtıd] the study of geology [ʤı'ɔləʤı], geochemistry [ֽʤi:əu'kemıstrı] and physical chemistry in Russia. He also took great interest in history, mathematics and philosophy.

We know Lomonosov as the author of the first Russian book on grammar ['græmə]. He was the first to use Russian language when writing scientific books.

Working in various fields of science he also gave much of his time to practical application of natural sciences. He opened his first chemical laboratory and originated the production of glass (стекло) in Russia.

Exercise 18
This is a text about Leonardo da Vinci ['vınt∫ı]. Read it and write a few questions to it to ask your group-mates.
Leonardo da Vinci

Leonardo da Vinci is a man of legend ['leʤənd]. He was an artist ['α:tıst], who was interested in technology. He was an engineer [ֽenʤı'nıə] and a scientist who was a great artist. In his time, in the fifteenth century he was recognized as an artist and as an engineer. He studied geometry, mechanics, hydraulics [haı'drɔ:lıks], botany ['bɔtənı], anatomy [ə'nætəmı], geology, architecture ['α:kıtekt∫ə] and astronomy [əs'trɔnəmı]. He had a number of original [ə'rıʤ(ə)n(ə)l] ideas about the telescope ['telıskəup], hydraulic turbines ['tɜ:bın], tanks and aeroplanes ['eərəpleın] and ... computers. It was Leonardo who introduced [ֽıntrə'dju:s] an important and useful coefficient [ֽkəuı'fı∫(ə)nt] of 'friction. It can be said that Leonardo was actually the first engineer with modern understanding (понимание) of elementary [ֽelı'mentərı] principles ['prınsəpl] of machine [mə'∫i:n] functioning ['fлŋk∫ənıŋ]. In all his studies he was interested not only in theory but in the practical application of his theoretical concepts ['kɔnsept].
LESSON 5
Words to be Learned

Exercise 1

Read these international words and try to guess their meaning.
fraction ['fræk∫(ə)n], 'fractional, equivalent [ı'kwıv(ə)lənt] a, relatively ['relətıvlı], rational ['ræ∫ənl], process ['prəuses] n, to reduce [rı'dju:s], divisible [dı'vızəbl], concept ['kɔnsept] n, principle ['prınsəpl] n, valid ['vælıd] a.
Exercise 2

Repeat after the teacher.
	chapter ['t∫æptə] глава
numerator ['nju:m(ə)reıtə] числитель
denominator [dı'nɔmıneıtə] знаменатель
into ['ıntə, 'ıntu(:)] в (внутрь)

quantity ['kwɔntıtı] количество

proper ['prɔpə] 1. правильный; 2. присущий, собственный

improper [ım'prɔpə] неправильный

mixed [mıkst] смешанный

integer ['ıntıʤə] целое число

never ['nevə] никогда

ever ['evə] когда-либо

yet [jet] 1. тем не менее; 2. еще (нет) 

high [haı] высокий
	prime [praım] 1. простой; 2. первичный

attempt [ə'tem(p)t] n попытка; v пытаться

dwell (on) [dwel] (dwelt) останавливаться (на)

term [tɜ:m] член, термин

twice [twaıs] дважды; twice as вдвое

low [ləu] низкий
accordingly [ə'kɔ:dıŋlı] соответственно

conclude [kən'klu:d] делать заключение, вывод

conclusion [kən'klu:ʒ(ə)n] заключение
bring [brıŋ] (brought [brɔ:t], brought) приносить


Notes

1. does not meet all of our needs – не удовлетворяет все наши потребности
2. dwell on – остановимся на
3. the same is true of – то же самое справедливо
4. the process of bringing – процесс приведения
5. reducing a fraction – сокращение дроби
6. draw the conclusion – сделать вывод
7. just as valid – столь же справедливо

Exercise 3

Listen and repeat after the speaker.
[л] – 'subject, 'publish, us, 'utter, cons'truct, a'bove, dis'cover, 'other, 'nothing, young, e'nough, double;

[ɔ] – hop, lot, want, what, water, was;

[ı] – system, duty, ready, gym, inch;

[e] – help, tend, head, bread, steady, ready;

[u] – book, took, look, put, pull;

[u:] – true, blue, rule, soon, group, smooth;

[ju:] – due, 'unity, use, news, knew, few, 'Newton, 'Europe, 'stupid.

Exercise 4
Ask questions to which the following sentences could be answers.
1. The numerator and the denominator of this fraction are divisible by two. 2. The given quantity should be properly divided. 3. It was impossible to reduce this fraction further. 4. The given principle is valid for all such cases. 5. The scientists were determined to develop further that idea. 6. You have to read the following chapter. 7. He was able to find a proper answer. 8. I wanted to know what had happened to that machine. 9. You are to choose the best program. 10. We have just come to this conclusion.

Exercise 5
Read the text below and give a short outline of the text in English.
Rational Numbers

In this lesson you will deal with rational numbers. Let us begin like this.

John has read twice as many books as Bill. John has read 7 books. How many books has Bill read?

This problem is easily translated into the equation 2n=7, where n represents the number of books that Bill has read. If we are allowed to use only integers, the equation 2n=7 has no solution. This is an indication that the set of integers does not meet all of our needs1.

If we attempt to solve the equation 2n=7, our work might appear as follows.

2n=7, 
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=
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The symbol, or fraction, 
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 means 7 divided by 2. This is not the name of an integer but involves a pair of integers. It is the name for a rational number. A rational number is the quotient of two integers (divisor and zero). The rational numbers can be named by fractions. The following fractions name rational numbers:
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We might define a rational number as any number named by 
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 where a and n name integers and n≠0.

Let us dwell on2 fractions in some greater detail.

Every fraction has a numerator and a denominator. The denominator tells you the number of parts of equal size into which some quantity is to be divided. The numerator tells you how many of these parts are to be taken.

Fractions representing values less than l, like 
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 (two thirds) for example, are called proper fractions. Fractions which name a number equal to or greater than 1, like 
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 or 
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, are called improper fractions.

There are numerals like 1
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(one and one second), which name a whole number and a fractional number. Such numerals are called mixed fractions.

Fractions which represent the same fractional number like
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, and so on, are called equivalent fractions.

We have already seen that if we multiply a whole number by 1 we shall leave the number unchanged. The same is true of3 fractions since when we multiply both integers named in a fraction by the same number we simply produce another name for the fractional number. For example, l×
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. We can also use the idea that 1 can be expressed as a fraction in various ways:
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 and so on.

Now see what happens when you multiply 
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As a matter of fact in the above operation you have changed the fraction to its higher terms.

Now look at this:
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:
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. In both of the above operations the number you have chosen for 1 is 
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 In the second example you have used division to change 
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 to lower terms, that is to 
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. The numerator and the denominator in this fraction are relatively prime and accordingly we call such a fraction the simplest fraction for the given rational number.

You may conclude that dividing both of the numbers named by the numerator and the denominator by the same number, not 0 or 1 leaves the fractional number unchanged. The process of bringing4 a fractional number to lower terms is called reducing a fraction5.

To reduce a fraction to lowest terms, you are to determine the greatest common factor. The greatest common factor is the largest possible integer by which both numbers named in the fraction are divisible.

From the above you can draw the following conclusion6: mathematical concepts and principles are just as valid7 in the case of rational numbers (fractions) as in the case of integers (whole numbers).

Exercise 6
a) Shorten the text leaving out the unimportant details;
b) Write a few questions about the text to ask your class-mates;
c) Be prepared to render and discuss the text in class.
Exercise 7
a) Listen and repeat. Guess the meaning of the words in italics.
b) Arrange the words according to the parts of speech they belong to.
rational–ir'rational–'rationalize; 'integer–integral ['ıntıgrəl] n, a – integrity [ın'tegrıtı]; indicate–indication; to appear–to disappear; fraction–fractional; to define–definition–definite ['defınıt] a– in'definite a; quantity–quantitative ['kwɔntıtətıv]; value n, v,– valuable–valueless; proper–properly; like a–likeness; same–sameness; to change–unchanged–changeless; simply–simplify; example–examplify; to conclude–conclusion; 'valid–va'lidity; to reduce– reduction.
Exercise 8
Comment on the speaker's words.
Sp.: They have not seen the program, (last week).

St.: As far as I know they saw the program last week.

a) 1. She has not given her test work to the teacher, (after the lesson). 2. They have never worked independently, (a few years ago). 3. She has never made an attempt to change the situation, (some time ago). 4. He has not made such a statement, (last night). 5. He has not proved this theorem, (two years ago). 6. He has not taken part in this investigation, (when he was in Moscow).

Sp.: He did the same exercise. (I was told).

St.: Yes, I was told he had done the same exercise.

b) 1. They studied various aspects of the problem. (I knew) 2. They produced important information. (he said) 3. They discussed, the advantages of the modern computer. (I was told) 4. He only gave a general definition. (I remembered)

Exercise 9
Supply a general question to each one of these sentences.
1. These are rational numbers. 2. I studied the first chapter. 3. This conclusion is rather unexpected. 4. You reduced the fraction correctly. 5. She is determined to finish her work in time. 6. I brought you the book. 7. He chose a wrong solution. 8. This integer is divisible by two. 9. It happened on Friday.

Exercise 10
Read the questions about the text and write down your answers (+,–).
1. Is this chapter concerned with fractions? 2. Is the fraction 
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6

 an improper fraction? 3. Are there mixed fractions? 4. Is it possible to reduce the fraction 
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2

 to lower terms? 5. Could you change the fraction 
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 to higher terms? 6. Is 20 divisible by 5? 7. Shall we change a fraction if we multiply it by 1? 8. Shall we change a fraction if we divide it by 1? 9. Is 
[image: image47.wmf]2

1

 a rational number? 10. Are principles of arithmetic valid in the case of mathematics? 11. Is a rational number another name for a fraction? 12. Does every fraction have a numerator and a denominator?

Exercise 11
Ask questions to which the following sentences could be answers.
1. Fractions like 
[image: image48.wmf]3

2

 are called proper fractions. 2. In the proper fraction the denominator is greater than the numerator. 3. In the improper fraction the denominator is less than the numerator. 4. A mixed fraction contains an integer and a proper fraction. 5. There also exist equivalent fractions. 6. You are to give an example of a mixed fraction. 7. The little boy was able to multiply and divide fractions. 8. If you write first 
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 = 
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 and then 
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 that means that you have replaced 3 with n. 9. The words choose and select mean one and the same thing. 10. If you change a fraction from 
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 to 
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 you will reduce it to its lowest terms. 11. This chapter deals with various kinds of fractions. 12. Now we are concerned with mixed fractions.
Exercise 12
Read the following text. Entitle it.
Using mathematical concepts and principles, we can show the validity of the usual rule (правило) of arithmetic, that is, multiplying both integers named in a fraction by the same whole number simply produces another name for the fractional number.

From the solution of equations such as 4y = 11, we find a general pattern that results from the division property of equations.

4y = 11,  
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y

 = 
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  why?,  
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×y = 
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  why?,  1×y = 
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  why?,  y = 
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  why?
Consider the equation ny=c, where n and с name integers (п≠0). Using the division property of equations we obtain the following solution.

ny = c,  
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ny

 = 
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  why?,  
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  why?,  1×y = 
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  why?,  y = 
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  why?

From this we are able to make the following conclusion. If ny = c, then y = 
[image: image67.wmf]n

c

 (п≠0).
You have used this idea in arithmetic. It indicates that division and multiplication are inverse operations, that is, dividing by 5 is the inverse of multiplying by 5.

Exercise 13
Read the words. Give the Russian equivalents of the words in italics.
valid–validity; simple–simply–simplification–simplify; to solve–solvable–insolvable; result n–to result v; to obtain–obtainable–unobtainable; ideal–idealist–idealistic; proper–properly; mixed–mixture–to mix; relatively–relative–relativity; to determine– determination–undetermined; equal–equalize.
Exercise 14
Say the following in English.
1. Мы уже знаем, что каждая дробь имеет числитель и знаменатель. 2. На что указывает знаменатель? 3. На что указывает числитель? 4. Дроби, подобные 
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 или 
[image: image69.wmf]5

3

, называют правильными дробями. 5. Дроби, называющие числа большие, чем единица, – неправильные дроби. 6. Дайте пример смешанной дроби. 7. Мы только что разделили отрезок на равные части. 8. Что вы знаете об эквивалентных дробях? 9. Вы, возможно, помните, что когда целое число умножают на 1, оно остается неизменным. 10. Что вы изменили в этом уравнении? 11. В этом уравнении вы заменили букву а цифрой. 12. Дробь 
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 меньше единицы. 13. Дробь 
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 больше единицы. 14. Возможно ли сократить эту дробь?
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