ARITHMETIC

text

HOW THE USE OF NUMBERS BEGAN

Many thousands of years ago this was a world without numbers. Nobody missed them. Everyone knew just what belonged to him and what not. If a cow was missing, the owner knew it was gone, not by counting cows, but for the same rea​son your mother would know if you did not come home for dinner.

But some people acquired more and more property. They would count1 one cow, two cows, three cows; one vase, two vases, three vases; always one, two, three or more of some​thing they owned or saw.

How far we have advanced from the time of our ancestors! Today, using numbers, numerals and mathematics, man builds bridges, skyscrapers, flies off the earth like a bird, even measures the distance to the moon and the brightness of the light given off by the firefly. But just as important2 though not so exciting, is that he can tell the time, pay the grocer, count the runs in a baseball game and use the same numbers in many different ways in everyday life.

So you see, mathematics and numbers, from simple arith​metic to complex algebraic and geometric calculations, are important to life in our time.

Roman Numerals. The Romans used seven capital letters to represent numbers.8 They mixed them together to form many different combinations.

The Roman system of numbers is based upon4 the letters, I, V, X, C, D and M. This is what each letter represents:
Roman Numeral            I   V   X     L     С      D       M 
Hindu-Arabic Nu​mera   1   5  10   50   100   500   1000

Notes:

1 they would count — они обычно считали
2 just as important — так же важно
3 to represent numbers — для обозначения чисел 
4* to base upon — основываться на
exercises

I. Read the following words paying attention to the pronun​ciation:

acquire, advance, ancestors, skyscrapers, firefly, exciting, brightness, light, algebraic, geometric.

II. Form nouns of the following words:

to count, to advance, to use, to build, to fly, to pay, to represent.

ill. Form adjectives of the following words by adding the suf​fixes - ful, -less, -able and translate them into Russian:

use, need, reason, count, represent.

IV. Answer the following questions:

1. When did people begin to count? 2. For what purposes do we use numbers? 3. Why are mathematics and numbers important? 4. What letters did the Romans use to represent numbers?

V. Translate into Russian:

Primitive man knew only ten number-sounds. The reason was that he counted in the way a small child counts today, one by one, making use of his fingers. The needs and posses​sions of primitive man were few: he required no large numbers.. When he wished to express a number greater than ten he sim​ply combined certain of the ten sounds connected with his fingers. Thus, if he wished to express "one more than ten" he said "one-ten" and so on.

VI. Make up sentences of your own-using the words and ex​pressions given below:

acquire, property, advance, measure, important, calcu​lations, for the same reason, just as important, to make use of, in everyday life, in the same way, in a different way.
text

HOW WE READ AND WRITE NUMBERS

To make it easier to read1 large numbers, we separate the figures of the numbers by commas into groups of three, count​ing from right to left. Each group is called a period and has its own name.

The system of numbers we use, called Arabic system, is a decimal system: that is, it is based on tens. In this system, the value a digit represents is determined by the place2 it has in the number; if a digit is moved to the left one place, the value it represents becomes ten times as great.3

Zero in the decimal system is a "place-holder"; in the number 30, the zero shows that 3 has been moved to the left one place, thus counting tens instead of ones. The place value in numbers is shown below:

682,000,000,000       847,000,000      136,000 592

Billions Millions        Thousands           Ones

These numbers are read: six hundred eighty-two billion, eight hundred forty-seven million, one hundred thirty-six thousand, five hundred and ninety-two.

682,000,000,000      847,000,000   136,000       592 
Billions Millions       Thousands      Ones or

4 periods 3 periods   2 periods     Units

1 period

Rule to Remember, a) All periods of a number contain three digits, or places (the first period on the left may or may not), b) Zero is used as a place-holder.

A verage. When we want to find a single number that will represent all the numbers in a group of unequal numbers or quantities we find the average (or arithmetic mean). 
To find the average of a group of unequal numbers, we add the numbers and then divide their sum by the number of addends.

Notes:

1 to make it easier to read — для того, чтобы легче читать
2 is determined by the place — определяется местом
3 ten times as great — в десять раз больше

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

to separate, period, system, zero, average, digit, unequal.

II. Form nouns of the following verbs:

to read, to count, to move, to place, to contain, to find, to determine, to represent.

III. Make up sentences of your own using the words and ex​pressions given below: 
quantity, unequal, sum, to make it easier to read, to separate the figures of the number, to be determined by, ten times as great, ten times as small.
IV. Answer the following questions:

1. Why do we separate the figures of the numbers by commas? 2. How is each group of three figures called? 3. How is the system of numbers we use called? 4. How many digits does a period of a number contain? 5. How do we find the average of unequal numbers?
V. Translate into Russian:

Our present-day number-symbols are Hindu characters. It is important to notice that no symbols for zero occur in any of these early Hindu number system. They contain sym​bols for numbers like twenty, forty, and so on. A symbol, for zero had been invented in India. The invention of this, symbol for zero was very important, because its use enabled the nine Hindu symbols 1, 2, 3, 4, 5, 6, 7, 8 and 9 to suffice  for the representation of any number, no matter how great. 
The work of a zero is to keep the other nine symbols in their proper place.
VI. Translate into English:

Десятичная система нумерации возникла в Индии. Впоследствии ее стали называть «арабской», потому что она была перенесена в Европу арабами. Цифры, которыми мы теперь пользуемся, тоже называются арабскими.

В этой системе особо важное значение имеет десять, и поэтому система носит название десятичной системы ну​мерации.

Чтобы легче читать многозначные числа, мы отделяем (separate) цифры в них запятыми по три в группе. Группу из трех цифр мы называем периодом.

TEXT

ADDING, SUBTRACTING, MULTIPLYING AND DIVIDING THE WHOLE NUMBERS

The result of additions of numbers is called the sum or total of the numbers. The numbers to be added1 are called the addends. In adding a series of numbers, begin with the column at the right. If the sum of a column of digits is ten or larger, carry the tens digits and add it to the sum of the digits in the next column to the left. Careless mistakes are sometimes made because the work was not checked. It is always wise therefore to check your answer.

In subtracting whole numbers, the number which is to be made smaller, or diminished is called the minuend; the number "taken away" or subtracted is called subtrahend. The answer is the difference between the minuend and the subtrahend and it is called the remainder, or difference. In checking a subtraction example, add the remainder and the subtrahend. If your answer is correct, the result obtained by addition equals the minuend.
In multiplication, the number by which you multiply is called the multiplier, the number being multiplied is called the multiplicand. The number resulting from the multipli​cation is called the product. Multiplication can be checked by interchanging the multiplier and multiplicand and mul​tiplying again. Remember that the product of any number multiplied by zero is zero. The product of any number mul​tiplied by one is the same number. The order in which num​bers are multiplied does not change the product.

In division, the number that is to be divided is called the dividend. The number by which the dividend is to be divided is called the divisor. The answer is called the quotient. The remainder is what is left over after the dividend has been divided into equal parts. If there is a remainder, it may be written over the divisor and expressed as a fraction in the quotient.

Notes:

1 the numbers to be added — числа, которые надо сло​жить
* is to be made smaller — должно быть уменьшено
exercises

I. Read the following words paying attention to the pronun​ciation:

to add, addends, adding, to subtract, subtrahend, minu​end, remainder, to multiply, product, dividend, divisor, quotient.

II. Give all possible derivatives of the following verbs: to differ, to check, to answer, to change, to obtain.

III. Make up sentences of your own using the words and ex​pressions given below:

the numbers to be added, the exercise to be checked, the work to be done, the number to be divided, can be made, can be divided, can be checked.

IV. Answer the following questions:

1. How is the result of addition called? 2. What do we do while adding a series of numbers? 3. Why do we sometimes make mistakes in adding numbers? 4. What is the result of subtracting whole numbers called? 5. How do we check a subtraction example? 6. What is the result of multiplica​tion called? 7. What is the result of division called?

V. Make up 6 questions to the text and answer them.

VI. Translate into Russian:

Signs of Operations Used in Arithmetic. The signs most used in arithmetic to indicate operations with numbers are plus (+), minus (—), multiplication (x), and division ( : ) signs. When either of these is placed between any two numbers it indicates respectively that the sum, difference, product, or quotient of the two numbers is to be found. The equality sign (=) shows that any indicated operation or combination of numbers written before it (on the left) produces the result or number written after it.

VII. Learn by heart:

Five times five are twenty five; five times six are thirty, five times seven are thirty five; five times eight are forty; five times nine are forty five; five times ten are fifty; five times eleven are fifty five; five times twelve are sixty; six times nine are fifty four; six times ten are sixty; seven times nine are sixty three, seven times ten are seventy; eight times nine are seventy two; eight times ten are eighty; nine times nine are eighty one; nine times ten are ninety.

VIII. Translate into English:

Числа, которые нужно сложить, называются слагае​мыми, а результат сложения, т. е. число, получающееся от сложения, называется суммой.

Вычитанием называется действие, посредством которого (by means of which) по данной сумме и одному данному сла​гаемому отыскивается другое слагаемое.

Число, которое умножают, называется множимым; чис​ло, на которое умножают, называется множителем. Резуль​тат действия, т. е. число, полученное при умножении, на​зывается произведением.

Число, которое делят, называется делимым; число, на которое делят, называется делителем; число, которое полу​чается в результате деления, называется частным.

text

FRACTIONS AND THEIR MEANING

A fraction represents a part of one whole thing. A fraction indicates that something has been cut or divided into a num​ber of equal parts. For example, a pie has been divided into four equal parts. If you eat one piece of the pie, you have taken one part out of four parts. This part of the pie can be represented by the fraction . The remaining portion of the pie, which consists of1 three of the four equal parts of the pie, is represented by the fraction2 [image: image2.png]



In a fraction the upper and lower numbers are called the terms of the fraction. The horizontal line separating the two numbers in each fraction is called the fraction line. The top term of a fraction or the term above the fraction line is called the numerator; the bottom term or the term below the frac​tion line is called the denominator.

A fraction may stand for3 part of a group. There is a group of 5 apples. Each is [image: image4.png]


 (one fifth) of the group. If we take away 2 apples, we say that we are removing [image: image6.png]


of the number of apples present. If we take away 3 apples, we are removing [image: image8.png]


 of the apples present. In this instance, a fraction is being used to stand for a part of a group.

A fraction also indicates division. For example: one apple was divided into eight parts and the man has eaten one part. Therefore he has eaten [image: image10.png]


 of the apple. How much of the apple is left? How many eighths are in the whole apple?

Principle to Remember. If in any fraction the numerator and denominator are equal, the fraction is equal to 1.

Notes:

1 to consist of — состоять из
2 is represented by (the fraction) — представлено (дро​бью)

3 may stand for — может означать
exercises

I. Read the following words paying attention to the pronun​ciation:

sign, piece, upper, numerator, denominator, number, frac​tion.

II. Make up sentences of your own using the words and expres​sions given below:

remaining portion, equal, to apply, to consist of, represent​ed by, may stand for, is being used, to indicate.

III. Answer the following questions:

1. What does a fraction represent? 2. What do we call "the terms of fractions"? 3. What is the numerator? (de​nominator?) 4. What does a fraction indicate? 5. When is the fraction equal to 1?

IV. Translate into Russian:

The horizontal line separating the two numbers in each fraction is called the fraction line. The number above the fraction line is the numerator and that below is the denomi​nator of the fraction. The denominator names the fractional unit and the numerator indicates the number of those units contained in the fraction.

V. Translate into English:

Дробь представляет собой часть целого. Число, стоящее над чертой, называется числителем дроби. Число, стоящее под чертой, называется знаменателем дроби. Числитель и знаменатель называются членами дроби.

text

TYPES OF FRACTIONS

Common Fraction. A common fraction is a number that has the numerator and the denominator represented by num​bers placed the one above, and the other below, a horizontal line, [image: image12.png]


 is a common fraction.

Proper Fraction. If the numerator of a fraction is less than denominator the fraction is called a proper fraction. The

value of a proper fraction is always less than 1. [image: image14.png]


 and  [image: image16.png]


 are proper fractions.

Improper Fraction. If the numerator" of a fraction is equal to1 or larger than the denominator, the fraction is called a improper fraction. The value of an improper fraction is equal to or larger than 1. [image: image18.png]


 are improper fractions.

Mixed number. A number which consists of a whole number and a fraction is called a mixed number. [image: image20.png]23,52,9%
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are mixed numbers.
Reducing a Fraction to Lower Terms. For convenience and clarity a fraction must always be expressed in its simplest form. That is, it must be reduced to its lowest terms. To re​duce a fraction to its lowest terms2, divide the numerator and the denominator by the largest number that will divide into both of them evenly.
The process of crossing all common factors out of numera​tor and denominator is called the reduction of a fraction to its lowest terms. The greatest (largest) quantity which is a Common divisor of two or more quantities is called a greatest common divisor of these quantities. It is written G.C.D.

Notes:

1 is equal to — равно
2 to reduce a fraction to its lowest terms — зд. для того, чтобы сократить дробь
exercises

I. Read the following words paying attention to the pronun​ciation:

reduce, value, both, other, mixed, proper, improper.

II. Give all possible derivaties of the following words: value, convenience, to represent, to express, to divide.

III. Make up sentences of your own using the words and ex​pressions given below:

evently, to reduce to, for the convenience, expressed in, is equal to.

IV. Answer the fottowing questions:

1. What is a common fraction called? 2. What is a proper fraction called? 3. Is the value of a proper fraction more or less than 1? 4. What do we call mixed numbers? 5. How do you reduce a fraction to its lower terms?

V. Put 6 questions to the text.

VI. Translate into Russian:

Fractions indicate division, the numerator being a divi​dend, the denominator a divisor, and the value of the fraction the quotient.

A fraction can be reduced to lower terms if the numerator and the denominator are divisible by a single number, that is if they have a common divisor. In order to reduce a frac​tion to its lowest terms, therefore, it is seen at once that the greatest common divisor must be used..

VII. Translate into English:

Дробь, у которой числитель меньше знаменателя, назы​вается правильной дробью. Правильная дробь меньше еди​ницы.

Дробь, у которой числитель равен знаменателю или больше его, называется неправильной дробью. Таким об​разом, неправильная дробь или равна единице, или боль​ше ее.

Числа, которые состоят из целого числа и дроби, назы​ваются смешанными числами.

Сокращением дроби называется замена ее другой, рав​ной ей дробью с меньшими членами, путем деления числителя и знаменателя на одно и то же число. Это число назы​вается наибольшим общим делителем.

text

ADDITION,   SUBTRACTION, MULTIPLICATION

AND DIVISION OF FRACTIONS  
To add fractions having the same denominator (like frac​tions) add their numerators and write the sum over the com​mon denominator (do not add the denominators). Reduce the resulting fraction to lowest terms.

To add fractions having different denominators (unlike fractions) the fractions must be changed1 to equivalent frac​tions which have the same or a common denominator. The least number which will be a common denominator, for exampie, of [image: image22.png]


 and [image: image24.png]


 is 15. 15 is the least common denominator, or lowest common denominator of [image: image26.png]


 and  [image: image28.png]


 . The least common denominator is sometimes denoted by the letters L.C.D.

To subtract fractions having the same denominator sub​tract the numerators and write the difference over the com​mon denominator (do not subtract denominators).
To subtract fractions having different denominators first change the fractions to equivalent fractions having a common denominator. To subtract the fractions when they have a common denominator, subtract the numerators and write the difference over the denominator.

To multiply a mixed number and a fraction: 1) reduce the fraction to its lowest terms; 2) change the mixed number to an improper fraction; 3) multiply the two numerators to ob​tain the numerator of the answer; 4) multiply the denominators to obtain the denominator of the answer; 5) reduce the fraction obtained when possible. Reduction can be done by dividing a numerator and denominator by the same number. The numbers that are divided are crossed out, and the quo​tients are written as the new numerator and the new denomi​nator.

To divide a whole number by a fraction, multiply the whole number by the denominator of the fraction and divide the result by the numerator of the fraction.

Note:
1 must be changed — должны быть превращены
exercises

I. Read the following words paying attention to the pronun​ciations:

subtract, unlike, multiply, result, change, cross, equiva​lent, quotient.

II. Form verbs of the following nouns:

subtraction, multiplication, division, addition, differ​ence, equality.

III. Make up sentences of your own using the words and ex​pressions given below:

to change to, to cross out, must be changed, can be done, divide the result by, write over, write under.

IV. Answer the following questions:

1. What should one do in order to add fractions having the same denominator? (different denominators?) 2. What should one do in order to subtract fractions having the same deno​minator (different denominators?) 3. How do you multiply fractions having the same (different) denominators? 4. How do you multiply a mixed number and a fraction?

V. Put 6 questions  to the text and answer them.

VI. Translate into Russian:

When fractions have a common denominator, they can be added by simply adding the numerators and writing the sum over the same denominator. Any fractions with a common denominator are subtracted by subtracting the numerator of the subtrahend fraction from that of the minuend fraction, and writing the remainder over the common denominator to form the remainder fraction. Thus to add or subtract frac​tions, first change them into ones with the L.C.D., and then add or subtract the numerators, writing the result as the numerator of a fraction with the common denominator. This fraction is the desired sum or difference respectively.

To multiply a fraction by a whole number, multiply the numerator by that number, and write the product as the nu​merator of a new fraction with the same denominator. This fraction is the desired product. In order to divide a fraction by any number, multiply the denominator by that number.

VII. Translate into English:

Чтобы сложить дроби с одинаковыми знаменателями, надо сложить их числители и оставить тот же знаменатель.

Чтобы сложить дроби с разными знаменателями, нужно предварительно (beforehand) привести их к наименьшему общему знаменателю, сложить их числители и написать общий знаменатель.

Чтобы вычесть дробь из дроби, нужно предварительно привести дроби к наименьшему общему знаменателю, за​тем из числителя уменьшенной дроби вычесть числитель вычитаемой дроби и под полученной разностью написать общий знаменатель.

Чтобы умножить дробь на целое число, нужно умножить на это целое число числитель и оставить тот же знамена​тель.

Чтобы разделить дробь на целое число, нужно умно​жить на это число знаменатель, а числитель оставить тот же.

text

CHANGING FRACTIONS

The numerator and denominator of a fraction may be multiplied by the same number without changing the value of the fraction. The resulting equivalent fraction is actually the same fraction expressed in higher terms.

To change a mixed number to an improper fraction we must: 1) multiply the denominator of the fraction by the whole number; 2) add the numerator of the fraction to the product of the multiplication; 3) write the result over the de​nominator.

To change an improper fraction to a whole or a mixed number we must divide the numerator by the denominator. If there should be a remainder, write it over the denominator. The resulting fraction should then be reduced to its lowest terms.

To change a whole number to an improper fraction with 1i specific denominator: 1) multiply the specific denominator and the whole number; 2) write the result over the specific denominator.

Comparing Fractions. Fractions can be compared. To com​pare unlike fractions we must change them to equivalent fractions so that all have like denominators.
When fractions have different numerators but the same denominator, the fraction having the largest numerator has the greatest value.

When fractions have different denominators but the same numerator, the fraction having the largest denominator has the smallest value.

exercises

I. Read the following words paying attention to the pronun​ciation:

express, high, whole, compare, specific, actually.

II. Give as many derivatives as you can of the following words: to express, actually, result, high, to remain.

III. Make up sentences of your own using the words and ex​pressions given below:

expressed in higher terms, mixed number, to change a fraction, to change a whole number, can be compared, can be multiplied, without changing, .without dividing, without comparing.

IV. Answer the following questions:

1. What is an equivalent fraction? 2. How do you change a mixed number to an improper fraction? 3. How do you change an improper fraction to a whole number or mixed number? 4. How do you change a whole number to an im​proper fraction with a specific denominator? 5. What must you do to compare unlike fractions? 6. How do you compare fractions?

V. Put 6 questions to the text and answer them.

VI. Translate into Russian:

When denominators and numerators of different fractions are both different, the values of the fractions cannot be com​pared until they are converted so as to have the same de​nominators.

Since fractions indicate division, all changes in the terms of a fraction (numerator and denominator) will affect its value (quotient) according to the general principles of divi​sion. These relations constitute the general principles of fractions.

VII. Translate into English:

Чтобы обратить смешанное число в неправильную дробь, нужно целое число умножить на знаменатель дро​би, к произведению прибавить числитель и сделать эту сумму числителем искомой (sought for) дроби, а знамена​тель оставить прежним.

Чтобы обратить неправильную дробь в смешанное число, нужно числитель дроби разделить на знаменатель и найти остаток. Частное покажет число целых единиц; остаток нужно взять в качестве числителя, а знаменатель оставить прежним.

Если числитель дроби уменьшить в несколько раз, не изменяя знаменателя, то дробь уменьшится во столько же раз.

Если числитель и знаменатель дроби увеличить в оди​наковое число раз, то дробь не изменится.

text

DECIMAL FRACTIONS

A decimal fraction is a special type of fraction written without a denominator (which is 10 or a power of 10) but in which the number of figures on the right-hand side of a dot, called the decimal point, indicates whether the denominator is 10 or a higher power of 10; e.g. [image: image30.png]10



 is written as a decimal in the form 0.2, [image: image32.png]100



 as 0.23, and  [image: image34.png]23
1000



  as 0.023.

If any figure of the number is moved one place to the left, the value of the number is multiplied by 10.
To round off a decimal to a particular place, inspect the figure to the right of the required place: if it is 5 or over, change the last required digit to the next higher figure and drop all decimals to the right of the required figures, if It is less than 5, drop all decimals to the right of the required figure.

To compare decimal fractions, annex zeroes so that the decimals have the same number of places.

A decimal fraction may be changed to a common fraction by: leaving out the decimal point, writing the decimal num​ber as the numerator and the number shown by the name of the last decimal place as the denominator....
exercises

I. Read the following words paying attention to the pronun​ciation:

special, place, particular, decimal, indicate, without, whether, higher, power, leave, greatest, figure, require, de​termine.

II. Form nouns of the following verbs:

to determine, to place, to indicate, to move, to inspect, to require, to compare.

III. Answer the following questions:

1. What is the decimal fraction? 2. How do we write de​cimal fractions? 3. How do you round off a decimal to a par​ticular place? 4. How do you compare decimal fractions? 5. How do you change decimal fractions?

IV. Put 4 questions to the text and answer them.

V. Translate into Russian:

Since fractional parts of thing may be written either as common fractions or as decimal fractions, we should be able to change a decimal fraction to a common fraction.

To change a decimal fraction to a common fraction take out the decimal point and write the decimal number as the numerator of the fraction. For the denominator write the number as shown by the name of the last decimal place. Re​duce the common fraction to lowest terms.

VI. Translate into English:

Дроби, знаменателями которых являются числа, выра​женные единицей с последующими нулями (одним или не​сколькими), называются десятичными. Из двух десятич​ных дробей та больше, у которой число целых больше; при равенстве целых та дробь больше, у которой число десятых больше и т. д.

Перенесение запятой на один знак вправо увеличивает число в десять раз. Чтобы увеличить его в сто раз, нужно перенести запятую на два знака вправо и т. д.

text

ADDING, SUBTRACTING, MULTIPLYING AND DIVIDING DECIMAL FRACTIONS

Decimal fractions are added in the same way that the whole numbers are added. Since only like decimal fractions can be added, that is hundredths to hundredths, and tenths to tenths, the addends are arranged in a vertical column with the decimal points directly below one another, all the way down to the answer.

Problem: Find the sum of the following numbers: 2.23, 4.8, 9 and 0.067.

	
	2.230

	Annex zeroes and arrange numbers in columns:
	4.800

	
	9.000

	
	0.067

	
	16.097     answer


In subtracting decimal fractions we must write decimal fractions so that the decimal point of the minuend, subtra​hend and remainder are below each other. Zeroes should be annexed so that both minuend and subtrahend are carried out to the same number of places. Check the answer the same way that you check the subtraction of whole numbers.

In multiplying a decimal fraction or mixed decimals mul​tiply as you do whole numbers. Then, starting at the right, mark off as many decimal places in the product as there are in the multiplier and multiplicand together.

To divide a number by 10 or any power of ten, move the decimal point in the dividend as many places to the left as there are zeroes in the divisor. Add zeroes when needed.

exercises

I. Read the following words paying attention to the pronun​ciation:

hundredth, tenths, arrange, column, subtrahend, annexed.

II. Give all possible derivatives  of the following words: 
to arrange, to start, product, power.

III. Form adverbs of the following words by adding suffixes: 
power, use, part, equal.

IV. Make up sentences of your own using the words and expressions  given below:

in multiplying, in dividing, in subtracting, in the divi​dend, in the same way, mark off, since, must be written.

V. Answer the following questions:

1. How are decimal fractions added? 2. How do we write decimal fractions when we want to subtract them? 3. How do we check the answer? 4. How do we multiply (divide) decimal fractions? 5. How do we arrange numbers in adding decimal fractions?

VI. Put 5 questions to the text and answer them.

VII. Translate into Russian:

Decimals are fractions which always have a denominator of 10 or some power of 10, such as 100, 1000, etc. The denomi​nator is usually not written down; but a dot or point called the "decimal point" is placed to the right of the digit in the numerator, which is distant from the extreme left of these digits by the number of zeroes in the denominator.

In addition or subtraction of decimals, the decimal points must be placed in a straight one under the other.

In multiplication of decimals, point off as many places in the product as there are decimal places in the multiplier and the multiplicand.

VIII. Translate into English:

При сложении десятичных дробей надо соблюдать сле​дующий порядок: дроби записывают одну под другой так, чтобы во всех слагаемых одинаковые разряды находились друг под другом и все запятые стояли в одном и том же вертикальном столбце; справа от десятичных знаков не​которых слагаемых приписывают такое число нулей, чтобы все слагаемые после запятой имели одинаковое число цифр.

text

WHAT IS PER CENT?

We have already learned two ways of writing fractional parts: common fractions and decimal fractions. Another method is by using per cents.

Per cent tells the number of parts in every hundred. This number is followed by the per cent sign (%). The word "per cent" and sign % actually refer to the denominator of a frac​tion-expressed as hundredths.
When working with per cent, we do not write the word, but use the sign %, 20 per cent is written 20% and  so on.

In working with problems involving percentage1 we must be able to change per cents to decimals and decimals to per cents.
We can change a per cent to a decimal by dropping the per cent sign and moving the decimal point two places to the left. We can change a per cent to a common fraction with the given number as the numerator and 100 as a denomina​tor.
One hundred per cent of quantity is the entire quantity. To find a per cent of a number, change the per cent to the equivalent decimal fraction or common fraction and multi​ply the number by the fraction. To find the per cent of one number from a second number, form a fraction in which the first number is the numerator and the second number is the denominator. Divide the numerator into the denominator and change the decimal fraction to a per cent. To find a num​ber when a per cent of it is known, change the per cent to an equivalent decimal fraction or common fraction, divide the given number by this fraction.

Note:

1 problems involving percentage - задачи на нахожде​ние процента
exercises

I. Read the following words paying attention to the pronun​ciation :

entire, original, increase, per cent, percentage, method.

II. Make up sentences of your own using the words and ex​pressions given below:

by using of, to find a per cent of, is followed by, must be able to change, must be able to use, must be able to find, must be able to explain.
III. Answer the following questions:

1. What methods are there for writing fractional parts? 2. Where do we put the per cent sign? 3. What does the sign % actually refer to? 4. How do we change a per cent to a decimal fraction?

IV. Put 5 questions to the text and answer them.
text

SCALE DRAWING

When an architect makes plan1 or blueprint of a house, his drawing is much smaller than the actual house. The plan is reduced in size to fit the paper he is using. This process of reducing in size is called drawing to scale. The reduced drawing is known as a scale drawing.

In a scale drawing each line is a definite fractional part of the line it represents. A line in the scale drawing may be one-half of the line it represents, one forth of it, one-hun​dredth, one-thousandth, or any other definite part of it. In a scale drawing the scale may be written: [image: image36.png]


= 1' This means that every [image: image38.png]


 - inch length on the scale drawing represents a 1-foot length of the original object.

A scale drawing has the same shape as the original, but not the same size. Thus, we say that scale drawing is similar to the actual object.

The maps printed in history or geography books are also scale drawings with all distances in the same ratio to the cor​responding distances in the original. For example, on a map the scale may be given as [image: image40.png]i

=50



 miles. On another map the scale may be 1’’-1 000 miles. This means that the actual distance between two points which are ly apart an a map whose scale reading is [image: image42.png]i

=50



 miles, is 150 miles. Note:

1 to make a plan — составлять план, зд. чертить план

exercises

I. Read the following words paying attention to the pronun​ciation:

architect, actual, drawing, scale, blueprint, geography, progress, reduce.

II. Make up sentences of your own using the words and ex​pressions given below:

to take a plan, to make a map, to make a blueprint, to fit, to draw to scale, to be similar to.

III. Put 6 questions to the text and answer them:

IV. Translate into Russian:

In choosing a scale, we always pick one that is convenient to work with—not too large for the paper we are drawing, nor too small to measure. The scale depends upon the size of the original object and how much it must be reduced.

Once a scale is chosen, the same scale must be used in drawing all parts of the same object. Whenever a scale draw​ing is made, the scale being used must be stated. It is usually written at the bottom of the drawing.

V. Translate into English:

Начертить план какого-либо предмета на бумаге в на​туральную величину иногда бывает трудно. Если размеры предмета больше листа бумаги, на котором этот предмет нужно изобразить, то такой предмет чертят в уменьшенном виде. Если архитектор составляет план дома или чертеж «на синьке», то его чертеж должен быть намного меньше, чем действительный дом. Уменьшение размера называется черчением в масштабе. В масштабном чертеже каждая ли​ния — это определенная часть той линии, которая сущест​вует в действительности.

text

GRAPHS

A graph represents numerical relationship in visual form. By use of a graph we can show the relation between certain sets of numbers in an interesting, pictorial manner so that they can actually be seen.

The most commonly used graphs are: the pictograph, the bar graph, the line graph and the circle graph. In a picto​graph, each picture or symbol represents a definite quantity. In a pictograph we use pictures of objects to represent num​bers. The length of bars in a bar graph represents numerical facts. The bars are of varying length but of the same width. They are usually used to show1 size or amount of different items or size or amount of the same item at different times. The bars of a vertical bar graph are drawn straight up and down, that is at right angles with the horizontal base line of the graph. The bars of a horizontal bar graph are drawn across the page.

The line graph shows the changes in a quantity by the rising or falling of a line. The position of the line with rela​tion to2 the horizontal and vertical scales represents numeri​cal facts. The line connects a number of points.

An apportionment or distribution graph shows the relation​ship of all parts of a particular whole. The whole graph re​presents 100%. A chart which consists of a circle broken down into subdivision is called a circle graph. A circle graph is used to show how all the parts are related to the whole. The entire circle, which equals 360°, represents the entire thing.

Notes:

1 are used to show — используются для того, чтобы показать

2 with relation to — по отношению к
exercises

I. Read the following words paying attention to the pronun​ciation:

graph, pictograph, circle, straight, right, visual, pre​sent, item, interesting, time, entire, page, change, chart.

II. Make up sentences of your own using the words and ex​pressions given below:

can present, visual form, with relation to, is used to show, bar graph, line graph, pictograph.

III. Answer the following questions:

1. What does a graph present? 2. What can we do by using a graph? 3. What are the most commonly used graphs? 4. What is the difference between a pictograph and the bar graph? 5. How are the bars of a vertical (horizontal) graph drawn? 6. What do we call a circle or a line graph?

IV. Put 6 questions to the text.

V. Translate into Russian:

Graphs are used very frequently in newspapers, magazines, textbooks and reference books. Graphs picture facts and figures so clearly that one can understand them at a glance. Graph is the picture of mathematical equation. It is a method of showing on squared paper the changes in value of an ex​pression containing unknown quantities when one of the unknown quantities is given various definite values. Any other unknown quantity is dependent in some way on the value of the first unknown quantity, which is called the in​dependent value.

VI. Translate into English:

Наиболее часто встречающиеся диаграммы — это пик​тограммы, диаграммы в виде столбцов, диаграммы в виде круга и линейные диаграммы.

Распределительная диаграмма показывает соотношение всех частей одного целого.

Диаграммы обычно используются, чтобы показать раз​мер или количество различных предметов или размер и количество одного и того же предмета в разное время.

ALGEBRA

THE NATURE OF ALGEBRA

Algebra is a generalization of arithmetic. Each statement of arithmetic deals with1 particular numbers: the statement (20+4)2=202+2*20*4+42=576 explains how the square of the sum of the two numbers, 20 and 4, may be computed.8 It can be shown3 that the same procedure applies if the num​bers 20 and 4 are replaced by any two other numbers. In order to state the general rule, we write symbols, ordinarily let​ters, instead of4 particular numbers. Let the number 20 be replaced5 by the symbol a, which may denote any number, and the number 4 by the symbol b. Then the statement is true8 that the square of the sum of any two numbers a and b can be computed by the rule (a+6)2=a2+2a*b+b2.

This is a general rule which remains true no matter what7 particular numbers may replace the symbols a and b. A rule of this kind is often called a formula.

Algebra is the system of rules concerning the operations with numbers. These rules can be most easily stated as for​mulas in terms of letters, like the rule given above for squar​ing the sum of two numbers.

The outstanding characteristic of algebra is the use of letters to represent numbers. Since the letters used represent numbers, all the laws of arithmetic hold for8 operations with letters.

In the same way, all the signs which have been introduced to denote relations between numbers and the operations with them are likewise used with letters.

For convenience the operation of multiplication is gener​ally denoted by dot as by placing the letters adjacent to each other. For example, a-b is written simply as ab.

The operations of addition, subtraction, multiplication, division, raising to a power and extracting roots are called algebraic expressions.

Algebraic expressions may be given a simpler form by combining similar terms.. Two terms are called similar, if they differ only in their numerical factor (called a coeffi​cient) .

Algebraic expressions consisting of more than one term are called multinomials. In particular, an expression of two terms is a binomial, an expression of three terms is a trino​mial. In finding the product of multinominals we make use of the distributive law.

Notes:

1 to deal with — иметь дело с; рассматривать 8 may be computed — может быть вычислена

3 it can be shown — можно показать
4 instead of — вместо
5 let the number 20 be replaced — давайте заменим число
6 then the statement is true — тогда справедливо ут​верждение
7 no matter what — независимо от того, какой

8 to hold for — годиться для
9 for convenience — для удобства
exercises

I. Read the following words paying attention to the pronun​ciation:

concern, length, letters, generally, mental, check, arith​metic, width, inch, its, division, addition, which, consider, close,  total, cost, only.

II. Form nouns and translate them into Russian:

add, divide, multiply, subtract, operate, state, express, represent, introduce.

III. Form adverbs of the following words by adding the suffix -ly and translate them into Russian:

general, ordinary, particular, simple, similar, different.

IV. Make up sentences of your own using the words and ex​pressions given below:

to deal with, concerning, it can be shown, may be com​puted, remains true, for convenience, to square, in particu​lar, to extract a root, in terms of letters.
V. Answer the following questions:

1. What is the relationship between arithmetic and al​gebra? 2. In what operations in arithmetic do we use numbers? 3. What do we use in algebra to represent numbers? 4. What may a formula be considered? 5. What examples of the close relationship between arithmetic and algebra can you give?

VI. Translate into Russian:

Algebra is used in many walks of life, from that of the philosopher to that of the manual labour. The skilled worker may use algebra to determine the location of the centre or the size of holes he must drill. Doctors, engineers, and scient​ists use algebra in their research.

By the use of algebra we can reduce complex problems to simple formulas. We can find the answer to problems about the universe, and problems of sewing, building, cooking, measuring, buying and selling as well.

VII. Translate into English:

Алгебра — это система правил, касающихся действий с числами. В алгебре числа обозначаются буквами, а не цифрами. Поскольку буквы обозначают числа, все законы арифметики годны для действий с буквами. Знаки, которые означают действия с цифрами, также употребляются для букв.

text

SIGNS USED IN ALGEBRA

In algebra, the signs plus (+) and minus (—) have their ordinary meaning, indicating addition and subtraction and also serve to distinguish1 between opposite kinds of numbers, positive (+) and negative (—). In such an operation as +10 —10=0, the minus sign means that the minus 10 is combined with the plus 10 to give a zero result1 or that 10 is subtracted from 10 to give a zero remainder.

The so-called "double sign" (±), which is read "plus-or-minus", is sometimes used. It means that the number or sym​bol which it precedes may be "either plus or minus3" or "both plus and minus".4

As in arithmetic, the equality sign (=) means "equals" or "is equal to".

The multiplication sign (x) has the same meaning as in arithmetic. In many cases, however, it is omitted. A dot (•) placed between any two numbers a little above the line (to distinguish it from a decimal point) is sometimes used as a sign of multiplication.

The division sign ([image: image44.png]


) has the same meaning as in arithmetic. It is frequently replaced by the fraction line; thus y means the same as 6-f-3 and in both cases the result or quo​tient is 2. The two dots above and below the line in the di​vision sign ([image: image46.png]


) indicate the position of the numerator and denominator in a fraction, or the dividend and divisor in di​vision.

Parentheses ( ), brackets [ ], braces { } , and other inclosing signs are used to indicate that everything between the two signs is to be treated as8 a single quantity and any sign placed before it refers to everything inside as a whole and to every part of the complete expression inside.

Another sign which is sometimes useful is the sign which means "greater than" or "less than". The sign (>) means "greater than" and the sign (<) means "less than". Thus, a>b means that "a is greater than b", and 3<5 means "3 is less than 5".

The sign three dots at the corners of a triangle, means "hence" or "therefore".

Notes:

1 serve to distinguish — служат для того, чтобы разли​чить

2 to give a zero result — дать в результате нуль 
3 either plus or minus — либо плюс, либо минус 
4 both plus and minus — как плюс, так и минус 
5 is to be treated as — следует рассматривать как
exercises

I. Read the following words paying attention to the pronun​ciation:

algebra, also, double, triangle, product, quotient, quan​tity, frequently, sign, minus, combine, twice, inside, sum, number, meaning, between, complete, parentheses, arith​metic, fraction, subtraction, operation.
II. Form nouns of the following words:

to indicate, to add, to operate, to subtract, to mean, to express, to divide, to place, to differ.

III. Make up sentences of your own using the words and ex​pressions given below:

serve to distinguish, to give a zero result, to give a zero remainder, combine with, both plus and minus, either plus or minus.

IV. Answer the following questions:

1. What signs are used in algebra? 2. What do signs (+) and (—) indicate? 3. How is the sign (±) read? 4. What is the equality sign? 5 What is the meaning of the multiplica​tion sign? 6. What is the meaning of the division sign? 7. What does the expression (a+b) mean?

V. Translate into Russian:

ab means the same as a x b and 2 x c means the same as 2c, twice c. We cannot write 23, however, for 2x3 as 23 has another meaning, namely, the number twenty three. There​fore, in general, the multiplication sign (X) may be omitted between algebraic symbols or between an algebraic symbol - and an ordinary arithmetical number, but not between two arithmetical numbers.

Another sign which is sometimes used is the inclined fraction line (/); thus 6/3 means the same as 6:3 or [image: image48.png]


. This form has the advantage of being compact and also allowing both dividend and divisor (or numerator and denominator) to be written or printed on the same line.

VI. Translate into English: 
В алгебре мы применяем следующие знаки: плюс, ми​нус, знак равенства, знак умножения, знак деления, скобки круглые, квадратные и фигурные, знак «больше, чем», знак «меньше, чем» и другие. Знак три точки по углам треугольника означает «следовательно» или «поэтому».

text

EQUATIONS

An equation is a statement of equality. The statement may be true for1 all values of the letters.

The value of the letters for which the equation is true is the root or solution of the equation.

When a statement of equality of this kind is given, our interest is in finding2 the value of the letter for which it is true. The following rules aid in finding the root.

1. The roots of an equation remain the same if the same expression is added to or subtracted from both sides of the equation.

2. The roots of an equation remain the same if both sides of the equation are multiplied or divided by the same expres​sion other than zero and not involving the letter whose value is in question.3

The equation 2x = 4 where x is the unknown, is true for x = 2. To illustrate the first of the above two rules, add 5x to both sides of the equation 2x = 4. We get 2х+5х = 4+5x: which, like equation 2x = 4 is true for only x = 2. To illustrate the importance of the restriction in the second of the above two laws, multiply both sides of the equation by x and get (2x)x = (4)x which is true not only for x = 2 but also for x = 0.

It is always a good plan to check the accuracy4 of one's work by substituting the result in the original equation to see whether the equation is true, foe this value.

Rule 1 is applied very frequently. It is, therefore, desir​able to state it in a way which mechanizes its application.

If the equation 4x = 28—3x is given, in applying Rule 1, 3x may be added to both sides of the equation, yielding 4x+3x = 28—3x+3x = 28.

The result of the operation consists in omitting6 the term +3x to the left side. We call this operation transposition of the term 3x. This operation is an application of Rule 1 and may be explained in the following way:

Any term of one side of an equation may be transposed to the other side if its sign is changed. Example. Find the value of x which satisfies 3x+7(4—x)+6x = 15. Clearing of parentheses and combining terms:

3x + 28 — 7x+ 6x = 15,
2x + 28= 15.

Transposing +28 from the left side:
2x= 15 — 28,
2x=- 13.

Dividing each side by 2, according to Rule 2:

[image: image50.png]


              [image: image52.png]



An equation which can be reduced to the form ax+b=0 (a[image: image54.png]


0), is called a linear equation in x.

To solve an equation containing fractions, first reduce each fraction to its lowest terms. Then multiply each side of the equation by the least common denominator of all the denominators. This process is called clearing of fractions.

A quadratic equation is one which can be reduced to the form ax2+bx+c = 0 (a[image: image56.png]


0) where a, b and с are known and x is unknown.
Notes:

1 may be true for — может быть действительным для, пригодным для, верным, справедливым

2 our interest is in finding — нам интересно найти
3 in question — искомое (которое неизвестно)

4 to check the accuracy — чтобы проверить точность
5 consists in omitting — состоит в устранении
exercises

I. Read the following words paying attention to the pronun​ciation:

subtract, illustrate, result, where, which, parentheses, other, whether, always, way, statement, remain, same, equa​tion.

II. Give the Infinitives of the following words: is, given, finding, got, saw, known.

III. Make up sentences of your own using the words and ex​pressions given below:

may be true for, in finding, in question, by substituting’ to consist in omitting, a linear equation, the least common denominator.

IV. Answer the following questions:

1. What is an equation? 2. What are the expressions on either side of the sign of equality called? 3. What should be done to keep the balance of the equation? 4. How do we check an equation? 5. What operations must one do when solving an equation by the combination of rules?

V. Translate into Russian:

If the same number is added to each side of an equation, the equality of the two sides is not altered. If the same num​ber is subtracted from each side of an equation, the equality of the two sides is not altered. If both sides of an equation are multiplied by the same number, the equality of the two sides is not altered. If both sides of an equation are divided by the same number, the equality of the two sides is not al​tered.

VI. Translate into English:

Корень уравнения остается прежним, если к обеим час​тям уравнения прибавить или от обеих частей уравнения вычесть одно и то же выражение. Корень уравнения ос​тается прежним, если обе части уравнения умножить или разделить на одно и то же выражение.

Решить уравнение — значит найти те (those) значения неизвестного, при которых обе части уравнения равны одному и тому же числу (другими словами, все те значения неизвестного, при которых равенство будет верным). Го​ворят, что эти значения неизвестного удовлетворяют урав​нению. Значения неизвестного, которые удовлетворяют уравнению, называются корнями или решениями уравне​ния.

text

MONOMIAL AND POLYNOMIAL

Algebraic expressions are divided into two groups accord​ing to. the last algebraic operation indicated.

A monomial is an algebraic expressioa whose last opera​tion in point of order is neither addition nor1 subtraction. 

Consequently, a monomial is either a separate number represented by a letter or by a figure, e.g. —a, +10, or a product, e.g. ab, (a+b)c, or a quotient, e.g. [image: image58.png]


,  or a power, e.g. b2, but it must never be either a sum or a difference.

If a monomial is a quotient, it is called a fractional mo​nomial; all the other monomials are called integral mono​mials. Thus, [image: image60.png]


 is a fractional monomial, while (x—y)ab; а(х+у)2 are integral monomials.

An algebraic expression which consists of several mono​mials connected by the + and — signs, is known as a poly​nomial.2 Such is for instance, the expression

[image: image61.png]a
ab—a+b—10+ Z





Terms of a polynomial are separate expressions which form the polynomial by the aid of the + and — signs. Usu​ally, the terms of a polynomial are taken with the signs pre​fixed to them; for instance, we say: term -a, term +b2, and so on. When there is no sign before the first term it is ab or +ab.

A binomial is an algebraic expression of two terms; a trinomial is an expression of three terms and so on.

Notes:

1 neither ... nor — ни ... ни

2 is known as a polynomial — известен как многочлен, называется многочленом

exercises

I. Read the following words paying attention to the pronun​ciation:

fractional, integral, binomial, trinomial, monomial, poly​nomial, divided, indicated, represented, connected.

II. Give words of the same root as:

Model: operate v; operation n; operative a
serve, express, indicate, divide, represent, connect.

III. Point out the nouns, adjectives and adverbs and write them down in three columns:

algebraic, integral, addition, last, while, point, several, separate, sign, easily, fractional, difference, term.

IV. Make up sentences of your own using the words and ex​pressions given below:

neither addition nor subtraction, neither sum nor differ​ence, either monomial or polynomial, either multiplication or division.

V. Answer the following questions:

1. Into how many groups are algebraic expressions di​vided? 2. What is a monomial algebraic expression? 3. By what is a monomial represented? 4. What algebraic expres​sion is called polynomial? 5. What are terms of a polynomial?

VI. Translate into Russian:

An algebraic expression of one term is called a, monomial or simple expression. An algebraic expression of more than one term is called polynomial? a polinomial of two terms is called a binomial.

3a+2b and x2—у2 are binomials. a+b+c is a trinomial.

VII. Translate into English:

Алгебраическое выражение, которое содержит только действия умножения, деления и возведения в степень, на​зывается одночленом.

Алгебраическая сумма нескольких одночленов назы​вается многочленом. Двучлен это алгебраическое выраже​ние, состоящее из двух членов, трехчлен — алгебраиче​ское выражение, состоящее из трех членов.

text

FACTORS, COEFFICIENTS AND COMBINING TERMS

Factors. If two or more numbers (arithmetic or literal) are multiplied the result of the multiplication is called a product. Each number that has been multiplied to arrive at1 that product is called a factor of the product. For exam​ple, since 2-7=14, the 2 and 7 are factors of their products, 14. Similarly, the number 210 can be written as 2-3-5-7. Two, three, five and seven are called the prime factors of 210. A prime factor is a factor that is not divisible by anything other than2 itself or unity. One factors3 6 when he writes it in the form 2-3. 30 has 2,3 and 5 as factors. Consider the number 6ab, which can be written as 2*3*a*b. Then 6ab has the fol​lowing factors: 2, 3ab, a, b, 6 and so on.

When a product is broken down into its factors, it is bro​ken down into numbers which, multiplied together, will equal the product. 2 and 2 are factors of 4. 2 and x are factors of 2x.

Coefficients. Any- factor of a product may be called the coefficient of the product of the remaining factors. For exam​ple, in the expression 7xyz, 7 is the coefficient of the remain​ing factors xyz, or 7x is coefficient of the remaining factors yz, etc.

A coefficient which is an arithmetic number is called a numerical coefficient. Thus, 8 is the numerical coefficient in the expression 8xy. If a letter is written without a number before it, the coefficient is understood to be 1. For example, x means Ix, and ab means lab.

Combining Terms. An algebraic expression consists of one or more terms. If an algebraic expression consists of more than one term, as for example, За 2b c, the terms are sepa​rated by plus (+) or minus (—) signs.

A term or a monomial consists of numbers connected only by signs of multiplication or division. For example, 2xy and ab are terms or monomials. Thus, the algebraic expres​sion 3х — 2ab + 4 has 3 terms: 3x, 2ab and 4.

The purpose of adding or subtracting numbers or objects is to find out4 how many of the same kind we have.

The sum of 3ab and 7ab is 10 ab, because 3ab's and 7ab's more like them would yeild 10ab’s. However, 2a and 3b cannot be added because these are unlike terms.

Like terms have the same literal factors. Thus, За and 5a are like terms, and xy and 4xy are like terms. Unlike terms do not have the same literal factors. 3d, 7x, 2y and 5xy are all unlike terms.

Adding and Subtracting Like Terms. An algebraic ex​pression containing two or more terms can be simplified by combining like terms. Since unlike terms cannot be added or subtracted we merely indicate their addition or subtrac​tion by signs. For example, 3x+6a—2b.

Notes:

1 to arrive at — чтобы получить
2 is not divisible by anything other than — не делится ни на что другое, кроме
3 to factor — разлагать на множители

4 is to find out — состоит в том, чтобы узнать

exercises

I. Read the following words paying attention to the pronun​ciation:

combining, containing, remaining, following, addition, expression, multiplication, subtraction.

II. Form nouns and translate them into Russian:

to arrive, to multiply, to add, divisible, to consider, to subtract, to express.

III. Make up sentences of your own using the words and ex​pressions given below:

anything other than, to be broken into numbers, to arrive at, remaining factors, cannot be added, unlike terms, to be simplified.

IV. Answer the following questions:

1.. What is the result of multiplication called? 2. What numbers are called factors? 3. What coefficient is called a numerical coefficient? 4. When is the coefficient considered to be 1? 5. By what are the terms separated? 6. What is the purpose of adding or subtracting number? 7. What do like terms have? 8. How do we simplify an algebraic expression?

V. Translate into Russian:

Coefficient is a number or letter or symbol which has a fixed value; generally placed in front of a mathematical expression of letters or symbols and used as a multiplier. Common factor is a number, quantity or expression that divides exactly into two or more numbers, quantities or ex​pressions.

VI. Translate into English:

Одночлен представляет собой произведение числового множителя и букв. Числовой множитель, стоящий впереди буквенных множителей, называется коэффициентом. Так, например, число 4 является коэффициентом одночлена 4а2ху. Если произведение содержит несколько числовых множителей, то обычно перемножают их отдельно и полу​ченное произведение ставят впереди буквенных сомножи​телей.
Text
THE FORMULA

The selling price of an article is equal to the sum of the cost of the article and the gain on the cost. If we let S. P. stand for the selling price,1 С for the cost and G for the gain, then a rule for finding the selling price can be written as the equation S.P.=C—G.

Often we have to write2 the rule which is being expressed3 briefly as a formula. State the rule for the formula [image: image63.png]


. If r is the average rate, d is the distance, and t is the time, then the average rate is equal to the quotient of the distance divided by the time. Or, the average rate is equal to the distance divided by the time.

If the value of every letter but one in a formula is known, the value of the unknown letter can be found. This is known as calculating a formula for the unknown. To evaluate a for​mula we substitute numerical values for literal numbers, and solve the problem.
Notes:
1 if we let S.P. stand for the selling price — если мы обоз​начим продажную цену буквами S.P.

2 we have to write — мы должны написать
3 is being expressed — выражается
EXERCISES

I. Read the following words paying attention to the pronun

rule, evaluation, calculation, expression, equal, quantity.

II. Write these words in the ing-form:

to sell, to be, to find, to gain, to write, to divide, to state, to calculate, to substitute, to provide, to call, to under​stand, to know, to determine, to value, to take, to vary.

III. Make up sentences of your own using the words and ex​pressions given below:

to stand for, the average rate, to calculate a formula, to solve the problem, to evaluate a formula.

IV. Translate into Russian:

Formula is a general expression for solving certain prob​lems or cases. It is a relation established amongst quantities any one of which may be taken as the unknown if the other quantities are known or can be ascertained. In finding formulas, we are usually given the values of the related numbers to determine how each one relates to or depends upon the other. The related numbers are called variables, for their values vary. When we understand how the numbers vary, we can express in a formula the relationship between the variables
V. Translate into English:

Часто нам приходится писать правила, которые выра​жаются кратко в виде формулы. Если значение всех букв в формуле за исключением одной (but one) известно, то можно найти значение неизвестной буквы. Чтобы вычис​лить формулу, мы заменяем буквенные выражения числен​ными и решаем задачу.

Text
SYSTEMS OF TWO LINEAR EQUATIONS1 IN TWO UNKNOWNS1
Consider the equation 
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                                                      (1)

In this equation x=7 and y=l, but also x=5 and y=0. There are many such pairs of values which satisfy the equa​tion (1). To find pairs other than those given, choose a value of one letter, say у arbitrary, and then from (1) find the cor​responding value of x. For example, let y=3. Then from (1)

x = 5 + 2y                                                     (2)

whence x=5+2[image: image67.png]


3, x—5+6=11 and the pair of values x=11, y=3 satisfies the equation (1). The method for finding the pair of values satisfying both equations indicated above usually applies to pairs of equations of the form:

[image: image69.png]{a,x+ by =r¢
a,x+ by =c,



                                                           (3)
where a1 a2, bl, b2, c1, c2 are known, and x and у are un​known quantities.

The equations (3) are termed linear because the unknown x and у enter to the first power only.

To solve a system of two linear equations in two unknowns, solve for one unknown in one equation and substitute this result in the other equation, thus obtaining one equation in one unknown.

An alternative way2 of solving a system of two linear equations, which is usually more convenient, is given by the following rule: multiply the two equations with numerical factors which are chosen so that8 the coefficient of one of the two unknowns have the same numerical values in both equa​tions.

By adding or subtracting the two equations, a new equa​tion with only one unknown quantity is obtained. Solve this equation. In order to find4 the second unknown quantity, substitute the value which has been found and solve for the remaining unknown quantity. An alternative method for finding the second unknown is to repeat the above process of finding the equal coefficient for the other unknown.

Notes:

1 equations in two unknowns — уравнения с двумя не​известными
2 an alternative way — другой способ
3 so that — так что; таким образом, что

4 in order to find — для того, чтобы найти
exercises

I. Read the following words paying attention to the pronun​ciation:

pair, where, there, compare, factor, letter, order, other, consider, enter, contain, obtain.

II. Underline all the suffixes and state to what part of speech the words belong
equation, arbitrary, usually, convenient, corresponding, linear, equally, choosing, alternative, coefficient, numerical, system, factor.

III. Make up sentences of your own using the words and ex​pressions given below:

in one unknown, in two unknowns, in three unknowns, to satisfy the equation, the method for finding, to obtain an equation, to establish. 
IV. Answer the following questions:

1. What equations are termed linear? 2. What is the first operation in solving a system of two linear equations in two unknowns? 3. What do you obtain by adding or subtracting the two equations? 4. What operation do you perform to find the second unknown quantity?

V. Translate into Russian:

In order to solve two equations in two unknowns, it is necessary to eliminate one of the unknowns by combining the two equations into one equation, which only contains one of the unknowns. This simple equation is then readily, solved for that unknown in the usual way. With one of the "original unknowns now known, its value can be substituted Tor the symbol in one of the equations, and from the result​ing simple equation, the other unknown can be found. There are several methods of eliminating  one of the unknowns and combining the two original equations into one.

VI. Translate into English:

Уравнением называется равенство, в котором одно или несколько чисел, обозначенных буквами, являются неиз​вестными.

Пусть, например, сказано, что сумма квадратов двух не​известных чисел х и у равна 7; это можно записать при по​мощи следующего уравнения с двумя неизвестными 
x2=y2=7
Уравнением первой степени с двумя неизвестными назы​вается уравнение вида

ах + by = с,
где х и у — неизвестные, а и Ь (коэффициенты при не​известных) — данные числа, не равные оба нулю, с (сво​бодный член — absolute term) — любое данное число.

text

SQUARES AND SQUARE ROOTS

To square a number1, you have learned, you must multiply that number by itself. The square root of a number is just the opposite. When you find the square root of a number, you are finding what number multiplied by itself gives you the number you began with.2,The sign for the square root is y. Thus, the square root of 25 is represented by (25. 25 is a perfect square. That is, a whole number (5) multiplied by itself will give you 25. Most numbers are not perfect squares. In that case, to get the square root of a number we may either find it by taking an arithmetic square root or by using a table.
The process of finding a root is known as evolution; it is the inverse of involution, because by the aid of this process we try to find that which is given only when raising a number to a power (viz. the base of the power), while the data given is just what is sought for3 raising a number to a power (viz. the power itself). Therefore the accuracy of the root taken may always be checked by raising the number to the power.4 For instance, in order to check the equality: [image: image71.png]Y125



=5, it is sufficient to cube 5; obtaining the quantity under the radical .sign, we conclude that the cube root of 125 has been found correctly.

Notes:

1 to square a number — чтобы возвести число в квадрат
2 the number you began with — зд. исходное число
3 what is sought for — искомое
4 by raising the number to the power — возведением чис​ла в степень
exercises
I. Read the following words paying attention to the pronun​ciation:

inverse, learn, perfect, order, for, opposite, not, must, number, thus.

II. Form Participles using the following verbs:

to square, to use, to raise, to multiply, to find, to check, to give, to begin, to obtain, to get, to take, to be.

III. Make up sentences of your own using the words and ex​pressions given below:

to raise to power, to obtain the quantity, to square the number, to take an arithmetic square root, to use a table, may be checked, conclude.

IV. Answer the following questions:

1. What operation should be performed to square a num​ber? 2. What is a perfect square? 3. What do we do to get the square root of a number? 4. What is the process of finding a root called? 5. How do we check the accuracy of a root?

V. Translate into Russian:

Tables of squares are used by architects and engineers in working with squares of number. If you have a table of squares, you can find the approximate square root of any number. Sometimes it is not easy to find a square root by inspection. If a table of squares is not at hand another me​thod may be used.

VI. Translate into English:

Чтобы возвести в квадрат число, надо умножить это число на самое себя. Извлечение квадратного корня — это действие обратное возведению в квадрат. Чтобы получить квадратный корень числа, мы можем пользоваться специ​альной таблицей. Правильность извлечения квадратного корня можно проверить, возведя в квадрат подкоренное выражение; если получится данное число, то корень най​ден правильно.

text

LOGARITHMS

An important step toward the lessening of the labour of computations was made in the seventeenth century by the discovery of logarithms. Logarithms permit us to replace long process of multiplication with simple addition; the op​eration of division with that of subtraction; the task of raising to any power with an easy multiplication; and extraction of any root is reduced to a single division.

The logarithm of a given number to a given base is the exponent of the power to which this base must be raised in order to obtain the given number.

Logarithms are exponents.

If ax=b, the exponent is said to be the logarithm1 to the base a, which we write x=logab).
The logarithm of a number to a given base is the exponent to which the base must be raised to yield the number.

Any positive number different from unity can be used as the base of a system of real logarithms.

Examples:     If  l03= 1000,     then 3 = log101000 
                      If   23 = 8,          then 3 = log28

                      If 52 = 25,          then 2 = log525

The logarithmic system using 10 as a base is known as2 the common or Griggs system and makes use of the fact that every positive number can be expressed as a power of 10. Since our number system uses 10 for a base, it is desirable for us to use 10 for the base of logarithms.

The following table shows the relationships between the exponential and logarithmic forms:

103 = 1000 log101000 =3.0000

102= 100    log10100 = 2.0000

101 = 10     log1010= 1.0000

100 = 1       log10l = 0.0000

10-1 = 0.1   log100.1 = 1 or — 1 or 9.0000—10

10-2 = 0.01 log100.01 =2 or — 2 or 8.0000-10

From this table it is clear that any number between 100 and 1000 is a power of 10 for which the exponent is greater than 2 but less than 3, and consequently, its logarithm is between 2 and 3 (2+a decimal). Similarly, the logarithm of 30 is (1+a decimal).

Later, when we use the table, we shall find log 30=1.47712 which also means 101.47712=30. The positive decimal part of a logarithm is called the mantissa and the integral part is called the characteristic.

Example. If log10 300=2.47712; 2 is the characteristic and 47712 is the mantissa.

Notes:

1 the exponent is said to be the logarithm — говорят что показатель степени — это логарифм
2 is known as — известна как

EXERCISES

I. Read the following words paying attention to the pronun​ciation: 
coefficient, exponent, except, logarithmic, yield, applica​tion, multiplication, transformation.

II. Form adverbs and adjectives using the following suffixes and translate the newly formed words into English:

-Iy: part, simple, easy, real, common, clear -less: use, number, power

III. Answer the following questions:

1. When was the discovery of logarithms made? 2. Why was the discovery of logarithms an important step? 3. What operations can be replaced by logarithms? 4. What logarith​mic system is known as the common or Griggs system? 5. What fact does the common logarithmic system make use of?

IV. Translate into Russian:

In giving the logarithm of a number, the base must always be specified unless it is understood from the beginning that in any discussion a certain number is to be used as base for all logarithms. Any real number except 1 may be used as base, but we shall see later that in applications of logarithms only two bases are in common use.

Suppose the logarithm of a number in one system is known and it is desired to find the logarithm of the same number in some other system. This means that the logarithm of the number is taken with respect to two bases. It is sometimes important to be able to calculate one logarithms when the other is known.

V. Translate into English:

Логарифм данного числа по данному основанию — это показатель степени, в которую это основание должно быть возведено для того, чтобы получить данное число. Лога​рифмическая система, у которой 10 — это основание, назы​вается общей системой или системой Григса и основывается на том факте, что каждое положительное число может быть выражено, как степень десяти.

TEXT

THE SLIDE-RULE

The slide rule (Fig. 1.) presents one of the quickest and easiest ways of performing the operations of multiplication, division, raising to a power, and extracting a root, when not more than the first three or four digits of the result are nec​essary. Both straight and circular slide rules are in common use, but it is generally easier to learn to use the straight slide rule first. We represent here the fundamental principles of the straight (10 inches) slide rule as they are used in mul​tiplication, division, reciprocals, proportion, squaring and extracting square roots.

[image: image1.png]


The straight slide rule is composed of many bodies or "frames", a slide or "slip stick", and an indicator. The slide

Fig. 1

is the main body. The indicator is the glass containing the hairline and is used to locate numbers in the various scales. The Scales. The scales on a slide rule are graduated according to the mantissa of the positive real numbers, or, according to the logarithms of numbers from 1 to 10.

The top scale is divided into ten equal lengths (1 inch each for the 10-inch slide rule). The numbers from 1 to 10 on the bottom scale are located so that they correspond to their logarithms on the top scale. Note that the lengths between the numbers on the bottom scale decreases in size as the numbers become larger. The bottom scale is called a logarithm scale.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

slip, stick, ways, raise, indicating, according, correspond​ing, locate, scales.

II. Give the following nouns in the singular:

rules, glasses, inches, principles, reciprocals, bodies, man​tissas, lengths.

III. Make up sentences of your own using the words and ex​pressions given below:

the 10-inch slide-rule, the quickest way of performing the operation, the easiest way of performing the operation, to graduate a scale, to locate numbers, a slide.

IV. Answer the following questions:

I. What operations can we perform with the help of the slide rule? 2. What kind of slide rules do you know? 3. What is the straight slide rule composed of? 4. How are the scales on a slide rule graduated? 5. What scale is called a logarithm scale?
GEOMETRY

Engineers, architects and people of many other professions use lines and figures in their daily work. The study of lines and closed figures made by lines is called geometry. Ge​ometry is the branch of mathematics which investigates the relations, properties, and measurement of solids, surfaces, lines and angles.
TEXT

POINTS AND LINES
A point has no length, width or thickness. It merely indi​cates position. To represent a point in geometry we mark a dot and label it with a capital letter. For example, A or [image: image73.png]


 A would be called "point A".

A line has no width or thickness. It has length and direction. An infi​nite number of straight lines can be drawn through one point.

Since a line extends indefinitely in either direction, we must work with line segments, or portions of lines. The segments "represented by two capital letters, one placed at each end. The line segment AB or BA is shown in Fig. 2. It can also be represented by small letters. Hence a is line segment a.

A line joins two points. Only one straight line can be drawn, between two points. There are three kinds of lines: straight, curved and broken.

In Fig. 3 AB is a straight line; CD is a curved line; EF is a broken line. Notice that the lines are labeled by capital letters placed at the end of the line.
Lines that extend from left to right as the horizon are called horizontal lines. Examples of horizontal lines are lines on writing paper and all level lines which we find in man-made structures.1

Note:

1 man-made structures — постройки и сооружения, соз​данные руками человека

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

length, thickness, width, thin, straight, draw, through, curve, there, that, position, representation, profession, either, or, more.

II. Form nouns adding suffixes and translate the newly formed words into Russian:

-tion: construct, represent, multiply, form; -ment: displace, measure; -ing: draw, study, find.

III. Make up sentences of your own using the words and ex​pressions given below:

daily work, closed figures, to be represented by, thick​ness, to extend, indefinitely, labelled by, a broken line.

IV. Answer the following questions:

1. What is geometry? 2. What are the characteristic fea​tures of a point? 3. How do we represent a point in geometry? 4. How many lines can be drawn through one point? 5. What is a segment? 6. How many lines can be drawn between two points? 7. What kind of lines do you know?

V. Translate into Russian:

Geometry is the branch of mathematics which investi​gates the relations, properties and measurements of solids, surfaces, lines and angles.

The two points may be at any distance apart, so a straight line may be considered as having any length.
A broken line is a line formed of successive sections, or segments, of straight lines.

A curved line, or simply a curve, is a line no portion of which is straight.

VI. Translate into English:

Через любые две точки можно провести прямую и при​том-только-одну. Если на плоскости взять какие-нибудь две точки и провести через них прямую линию, то все точки этой прямой будут находиться в этой плоскости.

TEXT

ANGLES
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Measuring Angles. An angle is formed when two straight lines meet at a point. The lines are called the sides of an angle. The r point at which the sides meet is called the vertex of the angle. The angle is read as angle ВАС or CAB (Fig. 4).  
The size of an angle depends upon1 the amount one side has turned away from2 the other. The length of the sides of an angle does not determine its size.

[image: image116.png]Fig. 31



The unit of measure used in measuring an angle is the de​gree. . A degree is a unit that equals 1/90 of a right angle and 1/360 of a circle. A right angle, therefore, contains 90 degrees (90°), and a circle contains 360 degrees (360°). The size of an angle is the number of degrees through which one side of the angle has turned away from the other side. Kinds of Angles.
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Right Angle. If. one side of an angle turns a quarter of a complete circle away from the other side, the angle that is formed is a right angle (Fig. 5). It contains 90°.

When two lines intersect at right angles, the lines are per​pendicular Each angle formed by a perpendicular line con​tains 90° (Fig. 6).
Complementary angles. When two angles put together form a right angle, and thus their sum is 90°, the angles are complementary. For example, angle DBC is the complemen​tary of angle ABC since their sum (60°+30°) equals 90° (Fig. 7).
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Straight Angle. If one side of an angle turns half a comple​te circle away from the other side, the angle that is formed is a straight angle (Fig. 8). The sides of a straight angle lie in the same straight line. Notice that a straight angle is twice the size of3 a right angle since in a straight angle the side has made half a complete turn,4 or two quarter turns. The num​ber of degrees in a straight angle is 180°. 
[image: image121.png]Fig. 24



Supplementary Angles. When the sum of two angles is 180°, the angles are said to be5 supplementary. For example, angle ABC is the supple​mentary angle of angle CBD since their sum (120°+60°) is 180°  (Fig. 9).
Acute Angle. If one side of an angle turns less than a quarter of a circle away from the other side, the angle formed is an acute angle (Fig. 10). An acute angle, therefore, is smaller than a right angle, or less than 90°.

[image: image122.png]Fig. 22



Obtuse Angle. If one side of an angle turns more than a quarter of a circle but less than half a qjrcle away from the other side, the angle formed is an obtuse angle (Fig. 11). Therefore, an obtuse angle is greater than a right angle but smaller than a straight angle. It contains more than 90° but less than 180°.
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Reflex Angle. If one side of an angle turns more than half a circle (180°) but less than a complete circle (360°) away from the other side, the angle formed is a reflex angle  (Fig. 12). Therefore, a reflex angle is greater than a straight angle.

Notes:

1 to depend upon — зависеть от
2 has turned away from — отклонен от
3 twice the size of — вдвое больше (по величине)

4 half a complete turn — половину полного оборота
s angles are said to be — про углы говорят, что они (являются)

EXERCISES

I. Read the following words paying attention to pronunciation:

acute, obtuse, turn, use, unit, number, supplementary, complementary, other, but, reflex, vertex, axis, pointed, represented, straight.

II. Give words of the same root as:

Model:           measure n

                      measure v

                      measurement v 
form, amount, turn, notice,  determine, complement, contain.

III. Make up sentences of your own using words and expres​sions given below:

is said to be, is called, is formed, to depend upon, to turn away from, is less than, is more than, to turn more than a quarter, a degree, a circle.

IV. Answer the following questions:

1. When is an angle formed? 2. What do we call a point at which the sides of an angle meet? 3. What unit is used in measuring an angle? 4. What angles do you know? 5. How many degrees does an acute angle contain?

V. Translate into Russian:

The size of measure of an angle is determined by the amount of opening between the sides, and not by the lengths of the sides.

Two angles are said to be equal if they can be placed to​gether so that their vertexes are at the same point and the two sides of one coincide with the two sides of the other. This is a very important definition.

When several lines meet at one point to form more than one angle, any two of the angles which have one side in com​mon are said to be adjacent.

When a line is drawn through the vertex of an angle be​tween the sides it is said to divide the angle.

VI. Translate into English:

Угол образуется, когда две прямые линии встречаются в точке. Прямые линии называются сторонами угла, а точка, в которой они встречаются — вершиной угла.

Размер угла зависит от той величины (amount), на ко​торую одна сторона отклоняется от другой.

Градус — это единица измерения, используемая при измерении угла.

Углы бывают прямые, острые, тупые. Если одна сторона угла отклоняется на четверть полного круга от другой стороны, то образованный угол называется прямым углом. Прямой угол содержит 90°.

TEXT

MEASURING AND CONSTRUCTING ANGLES WITH A PROTRACTOR 
Angles of any given size may be drawn, or the size of any angle may be measured, by using an instrument called a pro​tractor  (Fig. 13).
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A protractor is a semicircular plate graduated from one extrernity of the diameter to the other and used to measure angles. The inside numbers show angles in degrees beginning at 0° and going counterclockwise. The outside numbers mark angles in degrees from 0° going clockwise. 
Notice that the upper part of the protractor is half a circle. It contains 180 parts. The centre of the semicircle or protractor is at point 0. Notice that there are two sets of numbers on the curved edge so arranged that one set of numbers begins at the right side of the protractor and the other begins at the left side. This arrangement permits us to measure angles that open at the left or the right sides.
Problem: Find the number of degrees in angle EFG (Fig. 14). 
Method: Place the centre of the protractor at point F so the point 0 of the protractor is on point F and the zero division line at S on the protractor lies on side FG of the angle. Now read the scale where lines FE crosses the protractor. Reading from the zero at the right we find that angle EFG contains 30°.
If you were to use1 the outside scale which starts at zero on the left side of the protractor. The reading would be 150°. Since a 150°-angle would be obtuse, and EFG is acute, you would not have the correct measurement for the angle.

Note:

1 if you were to use — если бы вы использовали 
EXERCISES

I. Read the following words paying attention to the pronunciation:

inside, size, side, acute, obtuse, measuring, constructing, arranging, angle, edge, arrange, circle, semicircle.

II. Make up sentences of your own using the words and expres​sions given below:

if you were to use, is used to measure, may be drawn, protractor, counterclockwise, permits us to measure, to cal​culate.

III. Answer the following questions:

1. What is a protractor used for? 2. What do inside num​bers on the scale of a protractor show? 3. How many parts does the upper part of the protractor contain? 4. What per​mits us to measure angles that open at the left or at the right side?
IV. Translate into English:

Для измерения углов употребляется специальный при​бор — транспортир. Этот прибор представляет собой полу​круг, дуга которого разделена на 180 частей. Чтобы изме​рить угол, накладывают транспортир так, чтобы центр транс​портира совпал с вершиной угла, а радиус был расположен на одной стороне угла. Тогда число градусов, содержащих​ся в дуге, заключенной между сторонами угла, покажет нужную величину. При помощи транспортира можно также начертить угол, содержащий данное число градусов. 

TEXT

KINDS OF POLYGONS

Triangles. A triangle is a plane figure bounded by three „ straight lines and containing three angles. The sum of the angles of every triangle is 180°.
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A triangle is identified by naming its vertices in any order. Thus, the triangle given in the figure 15 may be called ABAC,   АБСА,  ACAB,  ACBA or AACB. The symbol A means triangle. 

Fig, 16 shows the various types of triangles. A scalene triangle (Fig. 15) is a triangle with no two sides equal.. An isosceles triangle is a triangle which has two equal sides. The equal sides are called the legs; the third side is called the base. The angles at the base are called the base angles. The angle formed by the two equal sides, is called the vertex angle. An equilateral triangle is a triangle with all three sides equal.
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Quadrilaterals. A quadrilateral is a plane figure bounded by four straight lines. There are several kinds of quadrilat​erals (Fig. 17).

A parallelogram is any quadrilateral in which two pairs of opposite sides are parallel.

A rectangle is a parallelogram whose angles are all right angles.

A square is a rectangle in which all the sides are equal in length.

* A trapezoid is a quadrilateral in which only one pair of opposite sides are parallel.
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The rectangle and the square both have four right angles. You have learned how to draw a 90°-angle with a protractor and construct the angle with compasses. Using this knowl​edge, you can construct rectangles and squares.

Other Plane Figures (Fig. 18). A pentagon is a polygon which has five sides. A hexagon is a polygon which- has six sides. An octagon is a polygon which has eight sides. A deca​gon is a polygon which has ten sides.

Since a regular polygon has equal sides and equal angles, all the vertices are equidistant from the centre.
A circle is a curved line all points of which are equidistant from the centre. Therefore, if we inscribe a regular polygon inside of a circle every vertex of the polygon will rest on the line of the circle.

Perimeter. The perimeter of a plane figure is the line around It. The perimeter of each the figures we have been studying would equal the sum of the lengths of its sides.

The perimeter of a rectangle equals two times the length plus two times the width

p = 2l + 2w or p = 2(l + w).

Since a square is a rectangle having four equal* sides, we can represent each of the sides by the letter s. The perimeter of the square is expressed by the formula

p = s + s + s + s,
which is written as: p=4s.

The perimeter of a square equals the length of one side mul​tiplied by 4.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

vertices, isosceles, inscribe, describe, equal, curve, square, rectangle, quadrilaterals, right, parallel, trapezoid, hexagon, octagon, decagon.

II. Underline the prefixes and state their meanings:

polygons, hemisphere, transport, triangle, extraordinary, discharge, semicircle, equilateral, subway, international, coexistence, unequal.

III. Make up sentences of your own using the words and ex​pressions given below:

two times the length, two times the width, bounded by, to inscribe, equidistant.
IV. Answer the following questions:

1. What is a polygon? 2. What triangles do you know? 3. What kind of quadrilaterals do you know? 4. What is a plane figure? 5. What is the perimeter of a plane figure?

V. Translate into Russian:

The name of the triangle is derived from the Latin word "triangulum" = three-angle, which in its turn was derived from the Greek word "tri-gonon" or three-angle. 
Cut a square of convenient size from a sheet of paper. Make a fold from one corner to the opposite corner. Into what kind of triangles is the square divided by the fold in the pa​per?

VI. Translate into English:

Треугольник — это плоская фигура, ограниченная тре​мя линиями и содержащая три угла.

Треугольники бывают равносторонние, разносторон​ние, равнобедренные.

Четырехугольники — это тоже плоские фигуры. Если стороны четырехугольника равны и все углы прямые, то такой четырехугольник называется квадратом. - Многоугольники — это также плоские фигуры. Пяти​угольник имеет пять сторон, шестиугольник — шесть, восьмиугольник — восемь, десятиугольник — десять сто​рон.

Линия вокруг плоской фигуры называется перимет​ром. Периметр плоской фигуры равен сумме длин его сторон.

TEXT

CIRCLES

A circle is a plane figure bounded by the curved line all points of which are the same distance away from the fixed point, called the centre. The length of the curved line, or the distance around the circle, is its circumference. A straight line drawn from the centre to any point on the circumference is called a radius (plural: radii). OD is the radius (see Fig. 19). The straight line that passes through the centre of the circle and both of whose ends are on the circumference is called a diameter. AB is the diameter. A line segment that connects any two points on the circumference of a circles is a chord. An example is ВС.  

Any part of curved line which makes the circle is an arc. The portion of the circle confined in (AOD is a sector of the circle, for two sides are radii and the third side is an arc. Because its vertex is at the centre, angle AOD is a central angle. " When a circle is cut in half, each of the halves is called a semi​circle. When a circle is cut into four equal parts, each of the quarters is called a quadrant.

Area of a Circle. If a circle is divided into 4 quadrants and a square is circumscribed about the circle, four small squares are formed (Fig. 20). The side of each small square is equal to the radius r. The area of each small square is r2; the area of the large square is equal to the sum of the four small squares, or 4ra.

We can see that the area of the circle is about [image: image75.png]
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. This can be also written [image: image81.png]


.

Rule to remember: the area of a circle equals я times the radius squared

A =[image: image83.png]



EXERCISES

I. Read the following words paying attention to the pronun​ciation:

circle, curved, approximately, fixed, called, connects, circumference, arc, cut, check, centre, side, square.

II. Make up sentences of your own using the words and expres​sions given below:

circumference, to pass through, both of whose ends, con​fine in, cut in half.

III. Answer the following questions:

1. What kind of geometrical figure is the circle? 2. What is a radius? 3. What is a diameter? 4. What "is a circumfer​ence? 5. How is a half of the circle called? 6. To what is the area of a circle equal?

IV. Translate into Russian:

A circle is generally designated in writing and printing by means of the symbol and a letter indicating the point which is its centre. If it is necessary to describe the circle in more detail, the radius or diameter is also stated, or at least three points through which it passes are named.

A sector equal to a fourth part or quarter of a circle is called a quadrant.

V. Translate into English:

Отрезок прямой, соединяющей две какие-либо точки окружности, называется хордой. Хорда, проходящая через центр окружности, называется диаметром. Диаметр равен сумме двух радиусов, и потому все диаметры одной окруж​ности равны между собой. Любая часть окружности называется дугой.

TEXT

GEOMETRIC SOLIDS
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We have been studying plane figures, which have only two dimensions: length and width. Now we shall study figures with three dimensions. Figures that have three dimensions are called geometric solids or solid figures. The three dimen​sions of solid figures are length, width, and thickness, or height.
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Prisms. A prism is a solid, each side of which is a poly​gon, and the upper base of which is parallel and congruent (exactly the same in size and shape) to the lower base: corre​sponding vertices of the top and bottom polygons are joined by parallel edges  (Fig. 21). In a right prism, the lateral faces (sides) are perpendicular to the bases. Right prisms in​clude: the rectangular prism and the cube. A geometric figure which has six sides, all of which are rectangles, is called a rectangular solid or rectangular prism  (Fig. 22). If the dimen​sions (length, width and height) of a rectangular solid are equal, the solid is called a cube. The faces of a cube are squares (Fig. 23).
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The Right Circular Cylinder. A cylinder (Fig. 24) is a circular prism, the bases of which are equal circles that are parallel to each other. If the sides of the cylinder are perpen​dicular to the bases, the [image: image135.png]


cylinder is called a right cylinder. The axis of a right circular cylinder is the line between the centres of the bases.

A pyramid  (Fig. 25) is a solid figure formed by a polygon called the base and sides of triangles meeting at a common point called the vertex.

A cone is much like a pyramid but has a circle for a base (Fig. 26).
EXERCISES

I. Read the following words paying attention to the pronuncia​tion:

cylinder, prism, figure, width, which, bottom, cone, scalene, between.

II. Give the singular of the words: phenomena, radii, bases, data.

III. Make up sentences of your own using the words and ex​pressions given below:

to meet at a common point, perpendicular to the bases, equal, parallel to, formed by.

IV. Answer the following questions:

1. What geometric figures have three dimensions? 2. What are the dimensions of solid figures? 3. What geometric solids do you know? 4. What cylinder is called a right cylinder? 5. What is a pyramid?

V. Translate into Russian:

A curved surface, it will be remembered, is a surface of which no portion is plane. As curved lines may have any cur​vature or shape, so also may a curved surface. A curved sur​face may be of indefinite extent, or it may be a closed sur​face; and a closed surface may have fixed, definite edges or boundaries or it may not.

VI. Translate into English:

Плоские геометрические фигуры имеют два измерения: ширину и длину. Стереометрия изучает геометрические фи​гуры, которые имеют три измерения: длину, ширину и высоту. Призма — это пространственная фигура, каждая грань которой является многоугольником. Если длина, ширина и высота параллелепипеда равны, то такой парал​лелепипед называется кубом. Пирамидой называется мно​гогранник, одной из граней которого служит многоуголь​ник, а остальные грани (боковые) — треугольники с об​щей вершиной.

TEXT

SYMMETRY
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Line Symmetry. A dotted line has been drawn in this fig​ure (Fig. 27). The figure is now divided into two/parts that have the same size and shape if the figure is folded on the dotted line, the two parts will coincide. We say that the fig​ure is symmetrical about the dotted line. The dotted line is called the axis of symmetry.

It is possibly for a figure to have more than one axis of symmetry. In Fig. 27 line RS is an axis of symmetry. If we fold the figure along RS, the two parts will coincide. A point on the left side will fall on only one point on the right side Any two such points are called corresponding points. For example, A and В are corresponding points. A V is also an axis of symmetry. Then В and R are corresponding points. What is the third possible axis of symmetry? What two points will correspond when this axis is drawn?

Notice, if line AB is drawn, the axis of symmetry RS is perpendicular to, and bisects AB. If a figure has line sym​metry, then the axis of symmetry must be perpendicular to the line joining every two corresponding points and must also bisect it.

Point Symmetry. If a dotted line is drawn from any one point on the figure above ta any corresponding point, the dotted line will be bisected in the point 0. The figure has balance about point 0 and is therefore, an example of point symmetry. Point 0 is called the centre of symmetry  (Fig. 28).
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If a figure has point symmetry, then the line which con​nects every two corresponding points must pass through the centre of symmetry and be bisected by it.

It is possible for a figure to have both point symmetry and line symmetry. An example is the circle. Any diameter will be an axis of symmetry. Hence the circle possesses line symmetry.
Pick any point A on a circle. Connect this point with cen​tre 0. Extend this line to a point B, on the other side of the circle. The radius OA is equal to the radius OB, Because this is true of any line drawn through 0 and bounded at either end by the circle, 0 is the centre of symmetry and the circle possesses point symmetry as well as line symmetry.

Plane Symmetry. If a solid can be divided into two equal solids by a plane, and if every part on one side of the plane has a corresponding part on the other, the original solid has plane symmetry.

EXERCISES

I. Read the following word, paying attention to the pronun​ciation:

dotted, folded, corresponding, point, coincide, side, pos​sible, impossible, bisect.

II. Form participles using the following verbs:

to coincide, to draw, to call, to join, to correspond, to divide, to fold.

III. Make up sentences of your own using the words and ex​pressions given below:

to fold on the dotted line, to be symmetrical about the dotted line, to fold the figure along to fold on the left side.

IV. Answer the following questions:
1. What figure has a line symmetry? 2. How many axes of symmetry can figures have? 3. What points are called cor​responding ones? 4. What is meant by point symmetry? 5. What is meant by plane symmetry?

TEXT

SIMILAR FIGURES

See on the Fig. 29. The two figures look alike, but one is a smaller copy of the other. These are similar figures: figures having the same shape but not necessarily the same size.

The sides in the same position are the corresponding sides of the figures, and the angles in the same position are the corresponding angles of the figures. For example, AB and A'B' (read A prime В prime) are corresponding sides in the figures above, and (ABD and (A'B'D' are corresponding angles. The corresponding angles of similar polygons are equal.
If the ratio of side AB to side A'B' is 2:1, then the ratio of a pair of any other two corresponding sides must also be 2:1. The corresponding sides of similar polygons will be par​allel if the polygons are placed in the same position.

Rule to Remember: Two polygons are similar if two con​ditions are satisfied:

1) corresponding sides are proportional;

2) corresponding angles are equal.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

dimension, condition, slide, alike, line, similar, equal, these, other, that, those, this, they.

II. Make up sentences of your own using the words and expres​sions given below: 

to look alike, in the same position, but not necessarily, corresponding sides.

III. Answer the following questions:

1. What figures do we call similar ones? 2. What angles of similar polygons are equal? 3. When are two polygons similar?

IV. Translate into Russian:

Whenever you draw a map or a plan to scale, you draw a figure similar to the original in shape but different in size. When we reduce the size of a photograph, the smaller picture is similar to the larger one.

In similar triangles the ratio of any pair of corresponding sides equals the ratio of either of the other pairs; that is, they are proportional. In similar triangles the corresponding angles are equal.
TRIGONOMETRY

Text
TRIGONOMETRY AND ITS APPLICATION

Trigonometry is a branch of mathematics that deals with angles and sides of triangles and their relations to one another. Otherwise we can say that trigonometry is the set of methods and procedures required to solve problems concerning trian​gles when angles of the triangles are involved. It is especially useful in numerous calculations connected with accurate machine work. It is also very useful to the surveyor, draughts​man, and, in fact, is used in all sorts of engineering work. The carpenter with his steel square makes use of trigonomet​ric relations to find the length of one side of a hip roof.

Many problems about alternating current can be solved by using trigonometry. In metereology, the height of a bal​loon above the surface of the earth is determined by the use of trigonometry.

Trigonometry has applications in surveying, navigation, construction work and many branches of science. It is par​ticularly essential for most branches of mathematics and physics.
EXERCISES

I. Read the following words paying attention to the pronunciation:

calculation, relation, ratio, angle, triangle, root, roof, balloon, use, cube, deal, meeting.

II. Make up sentences of your own using the words and expres​sions given below:

to be useful to, in engineering work, otherwise, branch of mathematics, branch of physics, to deal with angles, to deal with triangles, to deal with relations.

III. Answer the following questions:

1. What does trigonometry deal with? 2. In what work Is trigonometry especially useful? 3. For what purpose does the carpenter make use of trigonometric relations? 4. What is determined in meteorology by the use of trigonometry?

IV. Translate into Russian:

A branch of mathematics dealing with the relationship between the sides and angles of triangles is called trigonom​etry. It is defined as the branch of mathematics using the fact that numerous problems may be solved by the calculation of unknown parts (sides and angles). The solution of such problems is greatly assisted by the use of the trigonometrically ratios or functions.

V. Translate into English:

С помощью тригонометрии решаются многие измери​тельные задачи на местности, как например, вычисление расстояний между различными пунктами земной поверх​ности (earth surface), вычисление высоты данного предмета, составление карт и т.п. Измерение небольших расстояний производится при помощи стальных измерительных лент (steel measuring tapes). Измерение углов производится при помощи угломерных инструментов (goniometrial instru​ments).

Text
TRIGONOMETRIC FUNCTIONS
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Trigonometry is based on certain "functions" of angles. A function is quantity that depends on another quantity for its value. Any quantity that depends upon an angle for its value is the function of that angle. If a right triangle is con​structed, having a certain angle at one corner, there will be certain definite relations between the sides of this triangle.

These ratios are six in number and are called the trigono​metric functions.

In any right triangle, we call the two lines that form the right angle the sides, while the line opposite the right angle is called the hypotenuse.

In speaking of the angle PON in the triangle PON (Fig. 30) the side NP is called the opposite side, while the side ON Is called the adjacent side. The ratio of the opposite side to the adjacent side is called the tangent of the angle. The tan​gent is abbreviated tan. Hence, tan (N0P=NP/0N. The ratio of the adjacent side to the opposite side is called the cotangent (abbreviated cot). Cot (NOP=ON/NP, the word cotangent is an abbreviation or shortening of the word: "complementary tangent" or "tangent of the complementary angle". The tan​gent of any angle is the cotangent of > its complement, and the cotangent of any angle is the tangent of its comple​ment.

In any right triangle, the sine of either acute angle is the ratio of the side opposite the angle to the hypot​enuse. In writing "the sine of the an​gle PON" in an equation or formula, it would be abbreviated sin PON. Hence, sin (PON=PN/OP.

In any right triangle, the cosine of either acute angle is the ratio of the adjacent side to the hypotenuse. In writing "the co​sine of the angle PON" in an equation or formula, it would be abbreviated cos PON. Hence, cos (PON=ON/OP.

The secant of the. angle is the reciprocal of the cosine; that is, it is reverse ratio of the cosine. In a right triangle, the secant of an angle is the ratio of the hypotenuse to the side adjacent to the angle. The secant is abbreviated sec.

The cosecant is the reciprocal of the sine; that is the re​verse ratio, being the ratio of the hypotenuse to the side opposite the angle. The abbreviation for the cosecant is esc.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

right, height, identify, satisfy, sine, cosine, combine, secant, cosecant, tangent, cotangent.

II. Add suffixes to the words given below and translate them into Russian:

-wise: clock, counter clock, other;

-tion: relate, opposite, abbreviate, definite;

-fng: write, call, construct, shorten.

III. Make up sentences of your own using the words and ex​pressions given below:

to be based on, to depend on for its value, is constructed, five in number, hypotenuse, opposite side, adjacent side.

IV. Answer the wallowing questions:

1. What is a trigonometric function? 2. What lines in any right triangle are called sides? 3. What is called the tangent of the angle? 4. What is called the cotangent? 5. What is the sine of an angle? 6. What is the cosine of an angle? 7. What is the secant of an angle? 8. What is the cosecant of an angle?

V. Translate into Russian:

We find that the values bf the right triangle ratios depend only on angles and that to each different angle there corre​sponds a different set of these values. Any number or quantity which is related in this way to another number or quantity is called a function of that second number or quantity. There​fore, the right triangle ratios are functions of the acute an​gles of the triangle.

VI. Translate Into English:

1) Тангенсом угла а называется отношение синуса угла а к косинусу этого угла:
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2) Котангенсом угла а называется отношение косинуса угла а к синусу этого угла:
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MEASUREMENT OF ANGLES
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Degrees. There are common system for the measurement of angles. In one the degree is the unit of measurement. The angle of one degree is the angle which requires 1/360 of the rotation needed to obtain one complete revolution. Thus a complete revolution is divided into 360 equal parts called degrees. Each degree is divided into 60 equal parts called minutes, and each .minute — into sixty equal parts called seconds. The symbols °,', “ are used to denote degrees, minutes and seconds respectively. Thus angle of 31 degrees, 15 minutes and 10 seconds may be written 31°15'10".

Radians. In the second system used for measurement of angles, the radian is the unit of measure.

A radian is the measure of an angle which, placed with its vertex at the centre of any circle, subtends on the circum​ference an arc equal in length to the radius of the circle. Thus if we take a circle with centre at 0 and radius r and from a point A on the circum​ference measure an arc AB of length r, the angle A OB is by defi​nition an angle of 1 radian (Fig. 31). We may say that the length of an arc of a circle is equal to the radius of the cricle multiplied by the meas​ure in radians of the angle subtend​ed by the arc at the centre of the Fig. 31 circle. To convert degrees to radi​ans, divide the number of degrees by 180/(, or multiply by (/180. To convert radians to degrees, multiply the number of radians by 180/(.

EXERCISES

1. Read the following words paying attention to the pronun​ciation:

degree, meet, complete, coefficient, coincide, outside, arc, part, branch.

II. Make up sentences of your own using the words and expres​sions given below:

in one degree, to use for, the unit of measurement, con​vert, to express an angle, in the system, equal in length to, subtended by.

III. Answer the following questions:

1. What units of measurement of angles do you know? 2. What is called a degree? 3. Into how many parts is the degree divided? 4. How do we measure angles by using the radian? 5. How can degree be converted into radians?

IV. Translate into Russian:

Circumference of any circle is divided into 360 equal parts and lines are drawn from the centre of the circle through each point of division; the angle between any two successive ones of these radial lines is one degree. For measuring very small angles, the degree is divided into 60 equal parts each of which is called one second of angle. There are thus 21,600 minutes in a circle, 3,600 seconds in one degree, and 1,296,000 seconds in a circle.

V. Translate into English:

На практике углы часто измеряют в градусах, прини​мая за единицу измерения 1/360 часть полного оборота. Для измерений большей точности, градус делится на 60 равных частей — минуты; минута делится на 60 равных частей — секунды.

Text
FUNCTIONS OF COMPLEMENTARY ANGLES

In trigonometry it is occasionally convenient to speak of the cosine, the cotangent and the cosecant as the complemen​tary functions or co-functions of the sine, the tangent and the secant respectively. Conversely, the sine, the tangent and the secant are called the co-functions of the cosine, the co​tangent and the cosecant. Recalling that two angles are said to be complementary
 if their sum is 90°, we shall prove the theorem that a trigonometric function of an angle is equal In value to the co-function of its complementary angle.

If two positive acute angles are known to have
 a trigo​nometric function of one angle equal to the trigonometric co-function of the other, then the angles are complementary.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

tangent, cotangent, agent, join, prove, root, function, CO- unction, convenient, conversely, respectively, acute, cube, curved, circle.

II. Make up sentences of your own using the words and expres​sions given below:

angles are known to have, angles are said to be comple​mentary, to speak of, to prove the theorem, function is equal to.

III. Answer the following questions:

1. What do we call the co-functions> of the cosine, the co​tangent and the cosecant? 2. When do we say that two angles are complementary?

IV. Translate into English:

Косинус, котангенс и косеканс называются дополни​тельными или ко-функциями синуса, тангенса и секанса. И наоборот, синус, тангенс и секанс называются ко-функциями косинуса, котангенса и косеканса.

Text
THE SOLUTION OF RIGHT TRIANGLES

In plane geometry it is shown that if two sides and one acute angle of a right triangle are given, the triangle can be constructed and the unknown sides and angles found by meas​urement. The same result can be obtained much more accu​rately by means of the modified definitions of the trigonomet​ric functions. Each of these expressions involves three parts of the triangle. By selecting an expression involving the two known parts and an unknown part which is to be found, an equation is obtained which can be solved for the unknown part.

Briefly, the following rules can be used to solve the un​known part of a right triangle:

1. To find the acute angle a, knowing the acute angle p, use the formula: a=90°—p.

2. To find an unknown acute angle, knowing two sides but not the other acute angle, select the proper relation involv​ing the unknown angle and the two known sides.

3. To find an unknown side, knowing one side and one acute angle from the relations below select the one most easily used.

Unknown side = Hypotenuse*Sine of angle opposite un​known side =Hypotenuse-Cos of angle adjacent to unknown side
Unknown side = Known side*Tangent of angle opposite  un​known side= Known side*Cotan​gent of angle ad​jacent to unknown side

Hypotenuse  = Known side*Sine  of angle opposite known side= Known side*Cosine of angle adjacent to known side

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

formula, acute, use, compare, useful, accurate, hypote​nuse, numerical.

II. Underline all the suffixes and state to what part of speech the words belong:

measurement, relations, relate, expression, construction, opposite, adjacent, accurately.

III. Make up sentences of your own using the words and ex​pressions given below:

definition, it is shown that, can be constructed, can be obtained, can be solved, by selecting, in solving, by means of, given triangle, unknown side.

IV. Answer the following questions:

1. What must be given in plane geometry in order to construct a right triangle? 2. What result can be obtained by mum of the modified definitions of the trigonometric func​tions? 3. What rules can be used in solving the unknown part of • right triangle?

V. Translate Into Russian:

Trigonometric functions for an acute angle of a right tri​angle. In discusslhg the trigonometric functions of one of the acute angles of a right triangle, it is often advantageous to use a modification of the original definitions.

If a is an acute angle of a right triangle, then
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These statements are immediately obvious if the right triangle is placed on the coordinate axes with x in standard position, applying the original definitions.

VI. Translate into English:

Решение прямоугольных треугольников. Пусть ABC— прямоугольный треугольник, С — прямой угол, а и b — катеты, противолежащие острым углам А и В. Тогда имеем: 

Косинус острого угла есть отношение прилежащего ка​тета к гипотенузе:
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Синус острого угла есть отношение противолежащего катета к гипотенузе:
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Тангенс острого угла есть отношение противолежащего катета к прилежащему:
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Котангенс острого угла есть отношение прилежащего катета к противолежащему:
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Сумма острых углов в прямоугольном треугольнике равна 90°.

Text
TABLES OF VALUES OF THE TRIGONOMETRIC FUNCTIONS

The usual practice of obtaining the trigonometric functions of a given angle is to compute the trigonometric functions for many angles between 0° and 90° by more accurate methods and to compile these results in the form of a table to which the student may refer.

This table consists of angles from 0° to 45° listed by tenths of a degree in the left-hand column, reading downwards, and angles from 45° to 90° listed by tenths of a degree in the right-hand column, reading upwards. The angles horizontal​ly opposite each other are complementary. For example, the angle 3° on the left has opposite it the angle 87°. In the four columns between are the sines, the cosines, the tangents, and the cotangents of these two angles. The same numbers have been used for functions of each of the two complementary angles, for as was shown the functions of an angle are equal to the co-functions of its complement. For the angles on the left, the trigonometric headings at the top of the table indi​cate the column in which each function may be found.

In general, the tables of trigonometric functions are used for one of the purposes:

1) to find the functional value when the angle is known;

2) to find the angle when the functional value is known.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

tangent, practice, angle, cotangent, accurate, inaccurate, opposite, table, compile, sine, cosine.

II. Add the suffixes and translate the words:

-ward(s): up, after, down, to;

-ly: usual, horizontal, accurate, equal, general.

III. Make up sentences of your own using the words and ex​pressions given below:

method for obtaining, of a given angle,, opposite, opposite each other, to compute the function.

IV. Answer the following questions:

1. How do we obtain a trigonometric function of a given angle? 2. Of what angles does the list of trigonometric func​tions consist? 3. What indicates the column in which each function may be found?

V. Translate into Russian:

We have already discussed several methods for obtaining the trigonometric functions of a given angle. However, all the methods taken up were either inaccurate or restricted to special angles. Consequently, the usual practice is to com​pute the trigonometric functions for many angles between 0° and 90° by more accurate methods and to compile these results in a form of a table to which the student may refer.

VI. Translate into English:

Для получения тригонометрической функции данного угла, надо вычислить тригонометрические функции для многих углов от 0° до 90° и составить таблицу.

Таблицы тригонометрических, функций используются для нахождения величины функции, когда известен угол и для нахождения угла, когда известна величина функции.

Text
REVIEW

The trigonometric functions of an angle considered as certain ratios which were defined after placing the angle in standard positions on a rectangular coordinate system.

There are only a few angles for which the trigonometric functions can be found by geometrical considerations, and, therefore, tables must be used from which the values of the trigonometric functions of angles between 0° and 45°, but a few theorems about trigonometric functions of complementary and related angles permit us to find from these tables the functions of any angle.

One of the most important applications of the trigonomet​ric functions is the solution of right triangles.

Two other topics discussed are particularly worth men​tioning
. The first is the possibility of measuring an angle in different units and the examination of the two most fre​quently used units: the degree and the radian. The second topic is the interpolation between two values given in a table, which is not only used for trigonometric tables but in all cases where numerical tables are used and values have to be found which are between two values in the table.

EXERCISES

I. Read the following words paying attention to the pronun​ciation:

trigonometric, system, prism, cylinder, polygon, coordi​nate! co-functions, cosine, cotangent, cosecant.

II. Add suffixes and translate the newly formed words into Russian:

-ly: particular, possible, frequent; -cal: geometry, trigonometry; 
-tion: define, coordinate, apply; -ing: place, relate, permit.

III. Make up sentences of your own using the words and ex​pressions given below:

standard position, rectangular, consideration, frequently, interpolation, coordinate system, permit us to find, have to be found, worth mentioning, worth studying, worth explain​ing, worth relating.

IV. Answer the following questions:

1. What is a trigonometric function of an angle? 2. What is one of the most important applications of the trigonometric functions? 3. How do we find the functions of any angle?

V. Translate into Russian:

On the basis of the definitions of the trigonometric func​tions it is easy to determine whether a given function of an angle is positive or negative.

For example, if 9 is any angle in the second quadrant, cos 9 —у is a negative quantity because r is always posi​tive and x, in this case the abscissa of a point in the second quadrant, is negative.

VI. Translate into English:

Таблицы, в которых даются значения тригонометри​ческих функций, называются натуральными (natural) тригонометрическими таблицами. Для вычисления значений синуса и косинуса могут служить одни и те же - таблицы. Так, например, sin 26° и cos 64° имеют одно и то же значение. В таблицах В. М. Брадиса значения аргумента синуса рас​положены в порядке возрастания сверху вниз, а значения аргумента косинуса снизу вверх.
SUPPLEMENTARY READING

Text
EUCLID

Euclid is known to us almost exclusively from those of his works which have survived.

Euclid lived in Egypt approximately 300 B.C. He taught in Alexandria and was the founder of its illustrious mathe​matical school. His chief extent work is the Elements in 13 books. Books treat of plane geometry, of proportion in gener​al, of the properties of numbers, of incommensurable magni​tudes, of solid geometry. Besides the Elements there are the Data—a collection of geometrical theorems.

Euclid's Elements has been translated into many languages, and is probably better known than any other mathematical book, with many of its blemishes removed and its deficiencies supplied, it is still widely used in Britain as a text-book of geometry, though attempts have been made for the last 150 years to supersede it.

The first printed edition of Euclid was a translation from Arabic into Latin, which appeared at Venice in 1482. The first printed Greek text was published at Rasel in 1533. The most recent edition is that of Heiberg in 5 wlumes (1883-88).

Text
PYTHAGORAS

Pythagoras is for us at once the glorified and the actual founder of the philosophical school (which exercised a great influence on the course of ancient science). He was also a great mathematician. Pythagoras investigated harmonies and properties of numbers. His attention was turned to the odd and even, to prime numbers, square numbers and so.

The great mathematical discovery of Pythagoras is of course a hypotenuse theorem, where the square is equal to the sum of two squares. "Pythagonan numbers" are such numbers as are related in the way the theorem indicates. Various other theorems are closely connected with this cardinal one; these concern chiefly the squares of the various perpendiculars which may be let fall from different angles of the right-angled triangle upon the hypotenuse and sides.

Text
NEWTON

The greatest of natural philosophers, was born on 25th December 1642 — year remarkable in the history of science by the birth of Newton and the death of Galileo. He was born at the hamlet of Woolsthorpe in Lincolnshire in the family of a farmer.

He received his early education at the grammar-school at the same hamlet. On the 5th June 1661 he left home for Cambridge, where he was admitted the same year. He applied himself there to the mathematical studies. After a few years he began to make some progress in the methods for extending the science.

In 1666, the fall of an apple, as he walked in the garden at Woolsthorpe, suggested the most magnificent of his sub​sequent discoveries — the law of universal gravitation.

He accordingly abandoned the hypotheses for other stud​ies. He investigated the nature of light and was led to the conclusion that rays of light which differ in colour differ also in refractivity.

Newton became a professor of mathematics in 1669. In 1671 he resumed his calculations about gravitation.

In 1696 he was appointed warden of the Mint and was afterwards promoted to the office of Master of the Mint in 1699, an office which he held till the end of his life. He took a seat in parliament in the year 1701 as the representative of his university.

A mathematical feat is recorded of him4 so late as 1716 in solving a problem proposed by Leibnitz for the purpose, as he expressed it, of feeling that pulse of the English ana​lysts.

In 1699 Newton was elected a foreign associate of the Academy of Sciences. He died at Kensington on 20th March 1727 and was buried at Westminster Abbey, where a monu​ment was erected to his memory in 1731.
Text
LEIBNITZ

Distinguished for almost universal scholarship especially in philosophy and mathematics Leibnitz was born on 1st July 1646 at Leipzig, where his father was professor of Moral Philosophy. He attended the school in Leipzig, but learned much more from independent study. He spent some time also in Jena working at mathematics. He graduated at Altdorf, the university town of Nurnberg.

Some years later he invented a calculating machine and devised what was in many respects a noble method of calcu​lations. This gave rise to a controversy with Newton as to which of them first invented this valuable mathematical method.

In 1676 Leibnitz quitted the service of Mainz and was appointed a custodian of the library of Hanover. In 1687 he visited various cities in Germany, Austria and Italy.

Leibnitz was also a pioneer in the science of comparative philology. He died on 14th November 1716 at Hanover.

Text
GAUSS

Karl Friedrich Gauss, German mathematician was born at Brunswick, on 30th April 1777.

In 1801 he published an important work on the theory of numbers and other analytical subjects: Disquisitions Arith​metical.

He was appointed as professor of Mathematics and director of the observatory at Gottingen. He also worked with equal​ly brilliant success in the science of geodesy and astronomy.

Later in life (in 1843-46) he published a collection of valuable memoirs on surface geometry. He also studied the problems arising out of the earth's magnetic properties. In 1833 he wrote his first work on the theory of magnetism.

In applied mathematics he investigated the problems con​nected with the passage of light through a system of lenses in 1846. Besides the researches already mentioned he wrote papers or works on probability, the method of least squares, the theory of biquadratic residues, constructed tables for the conversion of fractions into decimals and of the number

of classes of binary quadratic forms, and discussed hyper-geometric series, interpolation, curved surfaces, all of which he printed in the seven volumes of his collected works. Gauss died at Gottingen, on 23rd February 1855.

Text
SOPHIA KOVALEVSKAYA

The outstanding Russian mathematician Sophia Kovalevskaya was born in Moscow on February 15,1850, in a well-off family of an artillery general, Korvin-Krukovsky.

Sophia's childhood was spent in Polibino, where the fam​ily used to live the greatest part of the year. When Sophia was eight an experienced teacher was invited to Polibino to instruct her in arithmetic, grammar, literature, geography and history. Though she liked literature so much that it seemed that literature would become her ultimate object in life, the girl showed 'an unusual gift in mathematics and at the age of twelve puzzled her teacher by suggesting a new solu​tion for the determination of the ratio of the diameter of the circle to its circumference.

In 1867 Sophia and her elder sister were taken to St. Petersburg. There Sophia was allowed to go on with her studies privately. To attend lectures at the University a wom​an had to obtain a special permission, and even then by no means would she be allowed to take examinations, to say nothing of taking a degree.

This state of things remained unaltered despite the ef​forts of many scientists who voiced an urgent demand that women should be granted the right to education. The only way out for her was to go abroad, as some other Russian women did. But in this case there was a condition that the woman should be married. This made her marry Vladimir Kovalevsky, with whom she soon left for Vienna. There the Kovalevskys were given permission to attend lectures on physics at the Vienna University, but this did not satisfy Sophia. She made up her mind to go to the Heidelberg University to study under such scholars as Helmholz and Bunzen, as her intention was to take examinations for a Doctor's Degree in mathematics and mechanics. While in Heidelberg, she would attend eleven lectures a week, includ​ing eight lectures on mathematics and do a lot of practical work as well.
In 1871 Sophia went to Berlin, where she read privately with professor Weierstrass, as the public lectures were not then open to women. During the four years spent in Berlin, Sophia succeeded not only in covering the university course of mathematics but also in writing three dissertations. In 1874 the University of Gottingen granted her a degree of Doctor of Philosophy in absentias excusing her from the oral examinations in consideration of the three dissertations sent in, one of which, on the theory of partial differential equati​ons, was one of her most remarkable works.

When the Kovalevskys returned to Russia they planned to live and work in St. Petersburg, but despite the efforts of Mendeleyev, Butlerov and Chebyshev, Sophia Kovalevskaya, a great scientist could not find a position there and was obliged to turn to journalism.

In 1878 Sophia gave birth to a daughter and as her hus​band was promised a lectureship at the Moscow University, she decided to take her Magister's Degree there. Great was her disappointment when she learned that her application had not been accepted, though her personal experience should have suggested her that there was no use in trying to get a degree in Russia. Again she went to Berlin to complete her work on the refraction of light in crystals, but the news of her husband's bankruptcy and suicide caused her to return home.

In 1883 she was given an opportunity to report on the results of her research at a session held in Odessa, but no post followed. Therefore, when she was offered lectureship at Stockholm University she willingly accepted the offer and went there with her little daughter.

In 1888 she achieved the greatest of her successes winning the highest prize offered by the Paris Academy. The problem set was: "to perfect in one important taint the theory of a movement of a solid body about an immovable point." The solution obtained by her made a valuable addition to the results submitted by Euler and Lagrange.

In 1889 she was awarded another prize by the Swedish Academy of Science. Soon, in spite of her being the only woman-lecturer in Sweden, she was elected professor of me​chanics and held the post until her death.

Unfortunately Sophia Kovalevskaya did not live to reap the full reward of her labour, for she died on February 10, 1891, at the age of 41, just as she had attained the height of her fame and had won recognition even in her own country by election to membership of the St. Petersburg Academy of Sciences.

Text
NIKOLAI LOBACHEVSKY

Lobachevsky (1792-1856) will always be regarded as one of the greatest thinkers. Like Archimedos, Galileo, Coperni​cus and Newton, he is one of those who laid the foundations of science.

Lobachevsky became seriously interested in mathematics while still a schoolboy. He remained true to this science all his life.

During the 2000 years before Lobachevsky, geometry was based on The Elements of Euclid. Euclid gave the axiom on parallel lines asserting that there can be only one parallel to the given line through the point outside that line. It was this theory that  Lobachevsky  attacked.

Lobachevsky proved that there could be several parallels to the given line through a point outside that line.

The revolution in geometry achieved by Lobachevsky is the most significant example of the radical transformation which our conceptions of space have undergone. He demon​strated the need to study the properties of real space experi​mentally. Lobachevsky's ideas exercised a profound influence in the development not only of geometry but also of other mathematical sciences, as well as on mechanics, physics and astronomy.

text

MATHEMATICIAN No. 1

At an international mathematical symposium a French scientist came up to academician Andrei Kolmogorov and said: "I thought that I would never be able to see you, I could not believe that all the books written by Kolmogorov actually belong to one person. I thought that it was a pen-name for a whole group of authors. I'm very glad indeed to meet you."

Kolmogorov's colleagues, many of whom are scientists of worldwide fame, call him "Mathematician No. 1." Kolmogorov has written more than 220 works. He is the creator of the modern theory of probability, and has applied it in di​verse fields of human activities, ranging from the theory of directed firing (during the war artillerymen used Kolmogo​rov's tables) to the theory of information.

Kolmogorov has lately begun to work on the application of mathematical statistics in the analysis of verse. His re​ports on this subject have stimulated great interest among linguists and poets.

One rarely meets Kolmogorov alone. He is always sur​rounded by his colleagues and pupils at the University, where he heads the department of the theory of probability, and in his summer cottage in the small Komarovka village near Moscow.

His cottage in Komarovka is like a hiking centre, a place for the start and finish of long hikes and skiing and boating excursions which he often organises with his pupils. New maths theories had often been outlined in talks by the camp fires. Kolmogorov's pupils return from these "maths hikes" not only with fresh ideas and high spirits. They also have rich impressions of landscapes and people in the Moscow countryside and of the architectural ancient relics there.

Text
ABOUT COMMON FRACTIONS

"Fractio" is a Latin word meaning "to break". When a bone is fractured, it is broken. Fractions, in arithmetic, are used to express parts.

Several thousand years, before the - beginning of our era the Egyptians living in the valley of the Nile River, had a highly developed civilization. The fractions which they used were unit fractions. A unit fraction has 1 for its numerator. When the Egyptians wished to express the quantity which we call 3/4, they used 1/2+1/4.

The Babylonians, who lived in southwestern Asia, thought of the whole as being broken into sixty equal parts. Each of these sixty parts was thought of as broken into sixty equal parts. These fractions were called sexagesimal fractions, from "sexaginta" meaning 60. We still use the idea of these fractions in dividing our hour into 60 minutes and each minute into 60 seconds. The quantity which we call 3/4 would have been 45/60.

The Greeks used sexagesimal fractions too. They also used unit fractions which were represented by writing the denominator followed by an accent ('.). 1/4 would have been written as 4 with an accent after it, thus 4'. When they used fractions which were not unit fractions they wrote the numer​ator once and the accented denominator twice. Using then symbols for 3 and 4 they would have written 3/4 as 34'4'.

The Romans divided the whole into 12 parts.

Englishmen still divide one foot into 12 parts or inches.

In the seventh century of our era, a Hindu writer used the plan of writing the numerator over the denominator, 3/4 would then be [image: image106.png]


.
The Arabs made one more change, inserting a bar between the numerator and denominator, giving us a present form for writing fractions [image: image108.png]


.

Text
THE TRUTH IN GODEL'S PROOF

Ever since the time of Euclid, 2,200 years ago, mathema​ticians have tried to begin with certain statements called "axioms" and then deduce from them all sorts of useful con​clusions.

In some ways it is almost like a game with two rules. First, the axioms must be as few as possible. If you can de​duce one axiom from the others, that deduced axiom must be dropped. Second, the axioms must be self-consistent. It must never be possible to deduce two conclusions from the axioms with one the negative of the other.

Any high school geometry book begins with a set of axi​oms: that through any two points only one straight line can be drawn; that the whole is equal to the sum of the parts, and so on. For a long time, it was assumed that Euclid's axioms were the only ones that could build up a self-consistent ge​ometry to that they were "true".

In the 19th century, however, it was shown that Euclid's axioms could be changed in certain ways and that different "non-Euclidean geometries" could be build up as a result. Each geometry was different from the. others, but each was self-consistent. After that it made no sense to ask which was "true". One asked instead which was useful.

In fact there are many sets of axioms out of which a self-consistent system of mathematics could be built; each one different, each one self-consistent.

In any such system of mathematics you must not be able to deduce from its axioms that something is both so and not-so, for then the mathematics would not be self-consistent and would have to be scrapped. But what if you make a state​ment that you can't prove to be either so or not-so?

Suppose, that I say: "The statement I am now making is false.
Is it false? If it is false, then it is false that I am saying something false and I must be saying something true. But if I am saying something true then it is true that I am saying something false, and I am indeed saying something false. I can go back and forth forever. It is impossible to show that what I have said is either so or not-so.

Suppose you adjust the axioms of logic to eliminate the possibility of my making statements like that. Can you find some other way of making such neither-so-nor-not-so state​ments?

In 1931, an Austrian mathematician, Kurt Godel present​ed a valid proof that showed that for any set of axioms you can make statements that cannot be shown to be so from those axioms and yet cannot be shown to be not-so either. In that sense, it is impossible to work out, ever, a set of axioms from which you can deduce a complete mathematical system.

Does that mean that we can never find "truth"? Not at all.

First: Just because a mathematical system isn't complete doesn't mean that what it does contain is "false". Such a system can still be extremely useful provided we do not try to use it beyond its limits.

Second: Godel's proof applies only to deductive systems of the types used in mathematics. But deduction is not the only way to discover "truth". No axioms can allow us to deduce the dimensions of the solar system. Those dimensions were obtained by observations and measurements — another route to "truth".

text

MATHEMATICS—HANDYMAN FOR ALL SCIENCES

Karl Friedrich Gauss, the famous 18th century mathema​tician, once called mathematics the queen of sciences. In our view, its role is much loftier.

Mathematics is a handyman working for all sciences. Today economists, linguists and psychologists resort to its services. Mathematics does its job so well that other sciences depend to some extend on this handymen.

Mathematics follows the changes taking place in various fields of knowledge and in this connection sets itself definite targets. At the same time, scientists in other spheres must closely follow the progress made in mathematics since it is impossible to keep abreast of latest developments, say, physics without making use of mathematics.

The recent sensational achievements in biology — genet​ics, in particular, are closely linked with progress in mathe​matics. It would be impossible to decipher the genetic code, the code of heredity had we not had such terms as coding, transmission of information and so on.

Mathematics today is often occupied with "strange" things. One of the leading mathematicians in the world, Andrei Kolmogorov, is making a thorough study of matters pertaining to higher nervous activity and to poetry. Of course mathematicians do not at all intend to entrust machines to write poetry for us. But Andrei Kolmogorov applies mathematics to analysing the problems of writing verse.

Mathematics itself experiences a very strong influence of other sciences. When Kolmogorov tried to apply the mathematical methods of the theory of information to study works of literature he had to alter the very definition of in​formation. In doing so he arrived at several new conceptions in keeping with which the theory of information was wrested from the theory of probability and rested on conceptions stemming from mathematical logic. Later Andrei Kolmogorov completely changed his point of view on the content of the theory of probability. Now he tries to substantiate it proceed​ing from the theory of information, from the new approach to this theory to which he had been prompted by his study of literary works. 
In the 30s of this century it seemed that mathematics only studied continuous functions, differentials, integrals, differential and integral equations.

Yet, during the war the first electronic computers were made. Few people know that once there were two points of view regarding mathematical machines. There were machines of discrete action and machines of continuous action, repro​ducing functions and processes. The upper hand was gained completely and unequivocally by the discrete machine, by cipher computers, because any discrete alphabet makes it possible to record the most diverse phenomena with suffi​cient precision.

Modern electronic machines are designed on this pattern. They use a language possessing a small number of letters, but by alternating these letters, they can describe highly intri​cate processes.

The changes in mathematics connected with progress in other sciences and the changes in the sciences embracing mathematics and connected with the progress of mathematics are reflected in the way mathematics is taught. We still pay much attention to differential and integral calculus, which is only beginning to enter our secondary schools, but we are not stopping at this. Both in secondary and higher schools more and more attention is being paid to discrete mathematics connected with the new views on the world around us — views combined in the term "cybernetics".

text

ORDINARY VS. BINARY NUMBERS

What is the difference between ordinary numbers and bi​nary numbers and what are the advantages of each?

The ordinary numbers we use are "ten-based". That is, they are written as powers of ten. What we write as 7291 is really 7x103 plus 2x102 plus 9х101 plus 1x10°. Remem​ber that 103=10x 10x10=1000; that 102=10x 10=100; that 101=10 and 10°=1, so that 7291 is 7x1000 plus 2x100 plus 9x 10 plus 1. We say this when we read the number aloud. It is "seven thousand two hundred ninety (nine tens) one".

We have grown so accustomed to the use of powers of ten that we just write the digits by which they are multiplied, 7291 in this case, and ignore the rest.

But there is no magic about powers of ten. The power of any other number higher than one would do. Suppose, for instance, we wanted to write number 7291 in terms of powers of eight. Remember that 8°=1; 81=8; 82=8x8=64; 83= =8x8x8=512; and 84=8x8x8x8=4096. The number 7291 can then be written as 1 x84 plus 6x83 plus 1x82 plus 7 x8х plus 3x8°. (Work it out and see for yourself). If we write only the digits we have 16173. We can say, then, that 16173 (8-based)=7291 (10-based).

The advantage of the 8-based system is that you only need to memorize seven digits besides 0. If you try to use the digit 8; you might have 8x83 which is equal to 1x84, so you can always use a 1 instead of an 8. Thus 8 (10-based)=10 (8-based); 89 (10-based)=131 (8-based) and so on. On the other hand, there are more total digits to the number in the 8-based system than in the 10-based system. The smaller the base, the fewer different digits but the more total digits.

If you used a 20-based system, the number 7291 becomes 18 x 202 plus 4x201 plus 11x20°. If you wrote 18 as # and 11 as % you could say that # 4% (20-based)=7291 (10-based). You would have to have 19 different digits in a 20-based system but you would have fewer total digits per num​ber.

Ten is a convenient base. It gives us not-too-many dif​ferent digits to remember and not-too-many separate digits in a given number.

What about a number based on powers of two — a 2-based number? It is this which is a "binary number", from a Latin word meaning "two at a time".

The number 7291 equals lx212 plus 1x2" plus lx210 plus 0 x2е plus 0x 2s plus 0x27 plus 1x2е plus 1x2е plus 1x2* plus 1x23 plus 0x22 plus 1x21 plus 1x2°. (Work it out and see, remembering that 2', for instance, is nine two's multiplied together: 2x2x2x2x2x2x2x2x2=512). If we write only the digits we have 1110001111011 (2-based)= 7291 (10-based).

Binary numbers contain only l's and 0's, so that addi​tion and multiplication are fantastically simple. However, there are so many digits altogether in even small numbers like 7291 that it is fantastically easy for the human mind to become confused.

A computer, however, can use a two-way switch. In one direction, current-on, it can symbolize a 1; in the other di​rection, current-off, a 0. By manipulating the circuits so that the switches turn on and off in accordance with binary rules of addition and multiplication, the computer can perform arithmetical computations very quickly. It can do it much more quickly than if it had to work with gears marked from 0 to 9, as in ordinary desk calculators based on the decimal or 10-based system.

APPENDIX
SIGNS USED IN MATHEMATICS

+  plus 
—  minus

x   times; multiplied by

:   divided by; the ratio of... to...

=  sign of equality; equals, is equal to

Examples: 
a=b a equals b, a is equal to b 
2x3=6 twice three is six

4x5=20 four multiplied by five are (make) twenty 
15 : 5=3 fifteen divided by five is (equals) three 
3 : 6=2 : 4 three is to six as two to four 
3/8 three eighths

0.3 three tenths; nought point three 
0.024 nought point nought two four 
% per cent

25 % twenty five per cent

(  ) parentheses 
[  ] brackets 
{ } braces 
(  infinity

< is less than

> is greater than

( is less than or equal to

( is greater than or equal to

x; [image: image110.png]
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 square root of wai; cube root of zed; nth root of eks

a1; an; a' ei sub one; ei sub en; ei primed (dashed) 
a+x2 ei plus eks squarred

y=f(x) wai is a function of eks
SHORT MATHEMATICS DICTIONARY

absolute value — The numerical value of a number, regard​less of the sign of the number.

acute angle — An angle less than 90° and more than 0".

acute triangle — A triangle having all acute angles.

amount — The whole; the total; quantity.

angle — A figure formed when two straight lines inter​sect at a point.

approximate number — A number that is not exact but whose accuracy is sufficient for the purpose desired.

arc — Any part or a section of a circumference of a circle.

area — The number of square units contained in the sur​face of a plane figure.

bar graph — A graph made up of parallel bars whose lengths represent given quantities drawn to scale.

base (of a geometric configuration) — A line or surface upon which a plane or solid figure rests.

bisect — To cut into two equal parts, to divide in half.

circle — A closed plane curve all points of which are the same distance (called the radius) from a point within (called the centre).

circle graph — A graph in the form of a circle in which the angles (parts) indicate relations to each other and to the whole.

circumference — The curved line bounding a circle; the length or distance around a circle.

coefficient — A number written in front of an algebraic expression.

common denominator — A number into which all the given denominators divide evenly.

compasses or compass — An instrument for drawing cir​cles and arcs.

cone — A solid figure having a circular base and curved surface which comes to a point at the vertex.

congruent triangles — Triangles that have the same size and shape and can be made to coincide.

consecutive numbers — Numbers that "follow one another, such as 1, 2, 3, 4, etc.

corresponding parts — Angles or sides of triangles which are placed in the figure in the same positions.

cube — A rectangular solid with 6 equal square faces or, the product obtained by multiplying a number by itself three times.

cylinder — A solid figure with bases made of two equal circles and with curved sides.

decagon — A polygon having ten sides and ten angles.

decimal fractions — A part of a whole expressed by using a decimal point.

degree —A unit used in measuring angles. 360°=one complete rotation.

diameter — A straight line drawn through the centre of a circle and dividing the circle into two equal parts.

digit — Any one of the ten numbers from 0 to 9.

dimension — A linear measurement such as the length, width, height of a figure.

equation — A statement showing the equality of two quantities.

equivalent fractions — Fractions having different forms but equal values.

evaluate — To determine the value of an unknown letter in a formula; to find the value of an algebraic expression by substituting in the arithmetic values of the literal quanti​ties.

exponent — The small number or letter written slightly above and to the right of a number or letter to indicate how many times the number is to be multiplied by itself..

factor — One of two or more numbers which when multi​plied together give a certain product.

formula — A statement of a general rule expressed by means of letters and numbers.

graph — A representation of relationships by means of lines, bars, circles or symbols.

height — The distance from the top to the base of an object.

hemisphere — One half of a sphere, 
hexagon — A plane figure having six sides and six angles, 
hypotenuse — The side opposite the right angle in a right triangle.

isosceles triangle — A triangle having two equal sides.

like terms — The terms of an algebraic expression contain​ing the same letters.

lowest terms — When both the numerator and denomi​nator of a fraction are reduced as far as possible. 
maximum — The greatest value of a quantity.

metric system — A system of weights and measures based on the decimal system.
minimum — The smallest value of a quantity.
monomial — An algebraic expression consisting of a sin​gle term.

negative number — A number whose value is less than zero and which is preceded by minus sign.

obtuse angle — An angle containing more than 90° but less than 180°.

obtuse triangle — A triangle containing an obtuse angle.

octagon — A plane figure containing 8 sides and 8 angles.

parallel lines — Lines that extend in the same direction and are the same distance apart no matter how far extended.

parallelogram — A four-sided figure (quadrilateral) whose opposite sides are parallel.

pentagon — A plane figure with 5 sides and 5 angles.

per cent — A value expressed in hundredths using the per cent sign (%) or the words "per cent".

perimeter — The sum of the lengths around a plane fig​ure.

perpendicular lines — Lines which intersect so as to form right angle.

pi (n) — The ratio of the circumference of a circle to its diameter; (=3.14159 or [image: image114.png]


.

polygon — A plane figure having any number of sides and angles.

positive number — A number whose value is greater than zero and which is sometimes preceded by plus sign.

protractor — An instrument marked off in degrees used for measuring or making off angles of a given size.

pyramid — A solid figure having triangles for faces.

quadrilateral — Any four sided plane figure.

radius — The distance or straight line from the centre to the circumference of a circle.

ratio — The comparison by means of a division of two like quantities.

rectangle — A quadrilateral whose opposite sides are equal and which has four right angles.

rectangular solid — A solid figure whose six faces are rectangles.

regular figure — A plane figure whose angles are equal and whose sides are equal in length.

right angle — An angle which contains 90°; one fourth of a rotation.

round number — A number that is approximate to a cer​tain extent, not accurate.

scale drawing — A drawing that is the exact shape of an object but which is reduced or enlarged in size in a definite ratio.

scalene triangle — A triangle in which no two sides are equal.

secant — A line drawn through a circle and extending beyond it.

sector — The portion of a circle between two radii and an arc.

semicircle — Half of a circle.

signed number — Positive and negative numbers, directed numbers.

solid figure — A figure having three dimensions: length, width and height.

sphere — A circular solid such that all points on a surface are the same distance from the centre.

square — A rectangle all of whose sides are equal, or the product obtained by multiplying a number by itself two times.

straight angle — An angle containing 180°. 
symbol — A representation by means of a sign or a letter, 
symmetry — The correspondence of parts such as lines or points.

term — A member of an expression, 
trapezoid — A quadrilateral having two parallel sides, 
triangle — A closed plane figure with three sides and three angles.

triangular prism — A solid figure having 3 rectangular faces and 2 parallel triangles for bases.

unlike terms — The terms of an algebraic expression con​taining different letters.

vertex — The point of intersection of the sides of an angle.

volume — The number of cubic units in a solid figure.

ENGLISH-RUSSIAN VOCABULARY OF MATHEMATICAL TERMS

A

abbreviate  [a'bri:vieit]   v со​кращать, укорачивать  
abscissa [asb'sisa] я абсцисса (pi.   abscissas)   [aeb'sisa]   я
acquire [a'kwaia] v приобре​тать; достигать; овладевать
accuracy ['aekjurasi] я точность, правильность
actually ['aektjuali] adv дей​ствительно, фактически
acute [a'kju:t] а острый
addend [a'dend] л слагаемое
addition [a'dijan] я сложение
adjacent [a'd3eisant] а прилежа​щий, смежный
advantage [ad'va:ntid3] я пре​имущество, предпочтение

adverse ['aedva:s] а противоле​жащий

aid [eid] я помощь

algebra ['ffild3idra] я алгебра

alternative [o:l'ta:nativ] я аль​тернатива; а взаимоисключающий

amount [a'maunt] я сумма, количество

angle ['aengl] я угол

annex [a'neks] v присоединять, приписать, прибавить

apply [a'plai] о прилагать, при​кладывать

apportionment [a'po:Janmant] я пропорциональное распре​деление

approximately [a'proksimith] 
ado приблизительно 
arbitrary ['a:bitran] а произ​вольный 
arc [a:k] я дуга, арка area ['sana] я площадь 
arithmetic [a'riOmatik] я ариф​метика
arrange [a'remd3] v размещать, располагать 
average ['a;varid3] я среднее, среднее число 
axis ['aeksis] я ось

В

base [beis] я основание 
below [bi'lou] adv ниже, внизу 
binomial   [bai'nomial]  я   би​ном, двучлен, а двучленный, биноминальный 
bisect [bai'sekt] v делить по​полам

blueprint [blu:'pnnt] я свето​писная синяя копия, «синь​ка»

bound [baund] я грань, граница 
brace [breis] я фигурная скоб​ка

bracket ['braekit] л квадратная скобка

break [breik] v прерывать 
branch- [bra:ntj] я ветвь, от​расль

briefly ['brkfli] adv кратко, сжато

bushel [bufl] л бушель (мера объема)

C

calculation [,kaelkju'leifan] л вычисление, подсчет
carry ['keri] v выполнять, про​водить .

centre ['senta] л центр

change [tЈeind3] о менять, из​меняться

characteristic ^kaenkta'nstik] a характеристический (признак)

chart [t^a:t] я карта, схема, таблица, диаграмма

check [tjek] v проверять, кон​тролировать

choose [tju:z] v выбирать

chord [ko:d] я хорда

circle ['sa:kl] я круг, окруж​ность

circle graph ['sa:kl craef] круго​вая диаграмма

circumference [sa'kAmfarans] окружность круга

cross [kros] я черта, крест; v пересекать

clockwise ['kbkwaiz] а (дви​жущийся) в направлении ча​совой стрелки

closed figure [klouzd] а замк​нутая фигура

coefficient [koi'fijant] я коэф​фициент, индекс

co-function [kou'fAgkfan] я ko-функция
column ['kalam] я столбец

coincide [(kouin'said] v совпа​дать, соответствовать, сов​мещать

combination [kombi'neifan] я сочетание, соединение

combined [kam'baind] а сос​тавной, комбинированный

common denominator ['кэтэп di'nommeita] общий знамена​тель
common  fraction   ['кэтэп 'fraekj'n]  простая дробь
compare [кэт'рвэ] v сравни​вать, сопоставлять
complementary ^kampli-'menta-п] а дополнительный
complete [kam'pli:t] а полный, законченный

compound ['kampaund] а сос​тавной, сложный

computation ^kompju'teifn] л вычисление, расчет

compute [kam'pju:t] v подсчи​тывать, считать

concern, [kan'sam] v касаться, иметь отношение

confine [kan'fain] v ограничи​вать, заключать

congruent ['kongruant] а конг​руэнтный,   совпадающий

connect [ka'nekt] v соединять

consider [kan'sida] v рассмат​ривать, учитывать

consist [kan'sist] v состоять

construct [kon'strAkt] v кон​струировать

contain [kan'tein] v содержать в себе, вмещать

convenience [kan'vi:njans] л удобство
conversely ['kanva:sli] adv об​ратно
convert [kan'va:t] v обращать, преобразовывать

coordinate [kou'o:dnit] а коор​динатный

corner ['ko:na] я угол, вершина,,

correct [ka'rekt] v исправлять

corresponding [(karis'pondin] a соответственный, соответст​вующий

corresponding angles [,kans-'pondig aenglz] соответствую​щие углы
cosecant ['kou'si:kant] л косе​канс
cosine ['kousam] л косинус 
cost [kost] v оценивать, стоить;

стоимость cotangent ['kou'taend3ant] я ко​тангенс

count [kaunt] v считать, под​считывать

counterclockwise [kaunta'klok-waiz] adv против часовой стрелки

cube [kju:b] я куб; о возводить в куб (в третью степень) 
curve [ka:v] л кривая линия 
cut [kAt] v пересекать (о линиях) 
cylinder ['silmda] л цилиндр

D

data ['deita] я (sing, datum ['deitam]) данные
decagon ['dekagan] л десяти​угольник

decide [di'said] о решать

decimal ['desimal] а десятичный
decimal place ['desimal 'pleis] десятичный разряд
decimal point ['desimal 'point] точка (русск. запятая) в де​сятичном числе

decrease [di:'kri:s] v умень​шать, убывать

definite ['definit] а определен​ный

degree [di'cri:] я степень, гра​дус

denominate [di'nomineit] v называть, именовать 
denominator   [di'namineita]  л знаменатель (дроби) 
denote [di'nout] v обозначать 
depend [di'pendj v зависеть 
desirable [di'zaiarabl] а желае​мый
determine [di'ta:min] v опреде​лять, вычислять
diameter [dai'aemita] я диа​метр
different ['difrant] a различный 
digit ['did3it] я цифра, одно​значное число, разряд 
dimension [di'menjan] я раз​мер
diminish [di'mmif] v умень​шаться),  сокращать(ся)

directly [di'rektli] adv непо​средственно

disfigure [dis'figa] v искажать

display [dis'plei] v показывать, указывать, выделять

distance ['distans] я расстояние, дальность

distinguish [dis'tingwij] v раз​личать, отличаться, отме​чать

distribution [(distn'bju:Jan] л распределение, распростра​нение

distributive law [dis'tribjuttv b:] л распределительный за​кон

divide [di'vaid] о делить 
dividend ['dividend] л делимое 
divisible [di'vizabl] а делимый, делящийся без остатка 
division [di'vi3an] л деление 
divisor [di'vaiza] я делитель 
dot [dot] л точка dotted ['dotid] a пунктирный 
double sign ['dAbl 'sain] двой​ной знак 
draughtsman   ['dra:ftsmaen]   л чертежник 
drawing ['dro:in] л черчение 
drop [drop] v опускать (пер​пендикуляр)

duration [djua'reijan] я про​должительность

e
edge [ed3] я грань

entire [in'taia] о целый, пол​ный; сплошной

equation [l'kwei^n] л уравне​ние
equality [i:'kwoliti] л равенст​во
equivalent [i'kwivalant] a рав​нозначный, равноценный; я эквивалент

environment [m'vaiaranmant] л среда, окружение

establish [is taeblij] v доказать, устанавливать

evaluate [l'vaeljueit] v выра​жать в числах

evenly ['kvanh] adv равномер​но

evolution [^-.va'luijn] я извле​чение корня

explain [iks plein] v объяснять, толковать

exponent [eks'pounant] я пока​затель степени

expose [iks'pouz] v раскрывать, подвергать действию

express [iks'pres] t> выражать
expression [iks'prej'n] л выра​жение
extend [iks'tend] v расширять 
extract [iks'traekt] v извлекать корень
F

face [feis]% я грань 
factor ['faekta] л множитель 
figure ['Figa]  л рисунок; фи​гура .

fit [fit] v соответствовать, го​диться

fixed point ['fikst 'point] я постоянная точка, определен​ная точка

foot [fu:t] (pi. feet [fi:t]) фут (мера длины)

formula ['formjula] я формула
fraction ['fraekfn] л дробь
О
general ['d3enaral] a общий, главный
geometric [d3iou'metrik] a гео​метрический 
gram [graem] я грамм 
graph [graef] л диаграмма, гра​фик
H

hypotenuse [hai'potinjurs] л ги​потенуза
half [ha:f ] (pi. halves) л полови​на
height [hait] я высота

hence [hens], adv отсюда, сле​довательно

hexagon ['heksagan] л шести​угольник

higher term ['haia ta:m] выс​ший член

Hindu-Arabic numeral ['hindu aerabik 'njumaral] индо-арабское число
horizontal [,han'zontl] a гори​зонтальный
hour ['aua] я час
hundred ['lundrad] я сто
hundredth ['tundredO] a сотый; я сотая часть
I
identify [ai'dentifai] v отож​дествлять
importance [im'pa:tans] л зна​чение; значительность
improper [im'propa] a непра​вильный
inaccurate [m'aekjunt] a неточ​ный; неправильный
inch [mtf] я дюйм

include [m'klu:d] v заключать, содержать в себе; включать

increase [m'kriis] v возрастать, увеличивать

indefinitely [m'defmith] adv неограниченно, неопределен​но

indicate ['indikeit] v служить признаком, показывать 
infinite ['infimt] a бесконечный 
inscribe [m'skraib] v вписывать inside [m'said] a внутренний 
inspect [in'spekt] v рассматри​вать

integral ['intioral] я интеграл; целое число

interpolation [in,ta:pou'lerJan] л интерполяция
interchange [(mta'tjemd3] v че​редоваться)

intersect [(inta'sekt] v пересе​каться), скрещивать(ся)

inverse fm'va'.s] о обратный

involve [rn'volv] v возводить в степень

involution [(mva'lu:Jn] я воз​ведение в степень

isosceles [ai'sosili:z] а равно​бедренный

item ['aitem] л пункт, параг​раф, отдельный предмет

L
label ['leibl] я отметка, обоз​начение 
lateral ['laetaral] а боковой 
law [la:] я закон; правило 
leave [li:v] v оставлять 
left-hand ['lefthaend] a левый 
length [leg 6] я длина 
lengthwise   ['lenOwaiz]   adv в длину; вдоль 
lessen [lesn] v уменьшать 
like [laik] a подобный 
linear ['hnia] a линейный 
logarithm [ Ъдэп От]  л лога​рифм 

logarithm    scale    ['loganflam skeil] логарифмический мас​штаб

lowest term ['louast 'ta:m] низ​ший член
M
magnitude ['maegmtju:d] я ве​личина, размер

mantissa [man'tisa] n мантисса

mark off f'ma.k'af] v отделять; проводить границы

mathematics [,mae6i'ma2tiks] я pi. математика 
mean [mi:n] л среднее число; a средний

mental t'mentl] a производи​мый в уме

metric system ['metnk' sistim] я метрическая система

mile (mail] л миля
minuend ['minjuend] я умень​шаемое
minute ['minit] я минута; 1/60 часть  градуса

mistake [mis'teik] я ошибка

mixed number ['mikst'nAmba ] я смешанное число

modify ['modifai] v видоизме​нять

monomial [mo'noumial] я од​ночлен

move [mu:v] v двигать; управ​лять, манипулировать

multinomial [,mAlti'romial] a многочленный; я многочлен, полином

multiplicand [,mAltipli'kand] я множимое
multiplication [,mAltipli'keiJan] я умножение
N

near [шэ] adv почти, около

number ['плтЬэ] я число, ко​личество; v нумеровать

numeral ['njurmaral] я цифра; а числовой, цифровой

numerator ['nju:mareita ] я чис​литель

О

object ['obd3ikt] я предмет

oblique [a'bli:k] а косой, наклонный

obtain [ab'tein] v достигать; получать

obtuse [ab'tju:s] а тупой, тупо​угольный

omit [ou'mit] v пропускать; не включать

operation [ppa'reijn] я дей​ствие; операция

opposite ['opazit] а противопо​ложный, противолежащий

ordinary ['ordnn] а обычный

original [a'nd3anal] а первона​чальный; исходный

ounce [auns] л унция (мера веса)

outside ['aut 'said] adv снару​жи
P

parallel ['ргегэ1е1]л параллель​ный
parallelogram [,paera'lelagram] я параллелограмм
parenthesis [pa'renOisis]   n круглая скобка
part [pa:t] я часть, доля; v от​делять
partial ['ра:£э1] а частичный, частный

particular [pa'tikjula] а част​ный

peck [рек] я мера сыпучих тел 
per cent [pa'sent] на сотню; процент

percentage [pa'sentid3] я про​цент, процентное отношение

perfect ['pa:fikt] а точный; за​конченный

perform [pa'fo:m] v совершать; выполнять

perimeter [pa'nmita] л пери​метр, длина замкнутой кри​вой

period ['pianad] я разряд; пе​риод

perpendicular [,pa:pan'dikjula ] л перпендикуляр

phenomenon [fi'nominan] я яв​ление

pictogram ['piktagraem] я пик​тограмма, диаграмма

pictorial [pik'tornal] а нагляд​ный; изобразительный

pie graph ['paiQraef ] л круговая диаграмма

pint [paint] я пинта

polynomial ['poh'noumjal] я многочлен, полином

portion [po:jn] я часть, доля; v разделять, делить на части

possibility [,posa'bihti] я воз​можность

pound [paund] я фунт (мера веса)

power [paua] я степень, пока​затель степени

price [prais] я цена; v оценивать

prime [praim] а первичный; л штрих

principle ['pnnsapl] я аксиома; закон, основное положение

prism [prism] л призма

problem ['ргэЫэт] n задача, проблема

proper fraction ['pnpa'fraskfn] n правильная дробь
property ['propati] n свойство
protractor [pra'traekta] n транс​портир, угломер
provide [praVaid] v достав​лять; запасать(ся)

purpose ['paipas] n цель; на​мерение

Q
quadrant ['kwodrent] n квад​рант; четверть круга; сектор

quadrilateral ^kwodri'laetaral] а четырехсторонний, я четы​рехугольник

quantity ['kwontiti] n количе​ство; величина

quart [kwort] n кварта (мера жидкости)

quarter f'kwoita] n четверть

quotient ['kwoujant] n частное

R

radian ['reidjan] n радиан 
radius  f'reidjas]  (pi. radii)  n радиус
raise to a power ['reiz ta з 'раиэ ] возводить в степень

random ['rasndam] а случайный, произвольный

rate [reit] п отношение; коэф​фициент; скорость

ratio ['reij'iou] п пропорция; отношение; коэффициент

reading ['rirdirj ] п показание; чтение

rectangle ['rek,taengl] п прямо-. угольник

rectangular [rek'taengjula] а пря​моугольный

reduce [n'dju:s] v сокращать, уменьшать

refer to [ri'fa: ta] v ссылаться на; иметь отношение

reference ['refrens] n - ссылка, сноска

reflex ['ri:fleks] n отражение 
regular['reojul3 ] а правильный, - регулярный

relate [n'leitl v относиться

relation [n'leijan] я отношение, соотношение

remainder [n'meinda] я оста​ток, остаточный член

remove [n'mu:v] v устранять; вычеркивать

replace [ri'pleis] v заменять; замещать 
represent [,repri'zent] v пред​ставлять, изображать

require [ri'kwaia] v требовать, нуждаться

respectively [ns'pektivli ] adv соответственно; касательно

restriction [ris'tnkjan] n огра​ничение, сокращение

result [n'zAlt] я результат, итог, вывод

right [rait] а прямой; прямо​угольный

root [ru:t] я корень

round-off ['raundof ] я округле​ние
S

satisfy ['saetisfai] v удовлетво​рять
scale [skeil] л масштаб, раз​мер; шкала; система счисле​ния
scalene ['skeilhn] а неравно​сторонний, разносторонний

secant ['si:kant] а секущий, пе​ресекающий; я секанс

segment ['segment] я сегмент, отрезок

select [st'lekt] а отборный, из​бранный

semicircle ['semi ,sa:kl] л полу​круг
series [ sianas] я ряд; 
серия set [set] п ряд; 
система, ком​плект

shorthand ['J'o:thaend] я стено​графия

side [said] я сторона; бок; край

sign [sain] я знак; символ; признак

similarly ['similah] adv так же, подобным образом

simplify ['simplifai] v упро​щать

since [sins] prp после; cj с тех пор как

sine [sain] я синус

size [saiz] я размер, величина

slide [slaid] я скольжение; на​клонная плоскость

solution [sa'lu:$n] я решение
solve [solv] v решать
special ['spefal] а специальный; особый

specific [spi'sifik] а характер​ный; точный

square [skwea] я квадрат; v возводить в квадрат

standard ['staendad] я образец, мера, норма

state [steitj v сформулировать

statement ['steitmant] я форму​лировка; изложение

straight [streit] а прямой

subdivision ['sAbdi,vi3n] я под​разделение

substitute ['sAbstitju:t] v под​ставлять

subtend [sab'tend] v стягивать (дугу; стороны треугольника)

subtract [sab'traekt] v вычитать

subtrahend ['sAbtrahend] я вы​читаемое

sum [sAm] я сумма; итог; ариф​метическая задача

supplementary [,sAph'mentan] а дополнительный

symbol ['simbal] л обозначение; знак

symmetrical    [si'metnkal]    a симметричный 
system ['sistim] я система
T

table [teibl] л таблица
tenth [ten6] я десятая часть;

а десятый term [ta:m] я член; терм 
terminal ['terminal] а заключи​тельный; конечный 
theorem ['Biaram] я теорема 
thickness ['Oiknis] я толщина, слой

thousand ['Oauzand] л тысяча 
ton [tAn] л тонна 
top [top] я вершина; верхуш​ка

total [toutl] а весь, целый 
transform [traens'fo:m] v прев​ращать, преобразовывать

trapezoid [tra'pi:zaid] я трапе​ция

trinomial [trai'noumjal] а трех​членный; л трехчлен

true [tru:] о соответствовать норме; а правильный

turn [ta:n] v поворачивать

U
unequal ['An'i:kwal] а неадек​ватный, неравный 
unit ['ju:nit] я единица unlike [An'laik] а непохожий на

upper ['лрэ] а верхний

value ['vaelju:] я величина; зна​чение

vary ['vean] v расходиться; из​меняться

various ['veanas] а различный

vertex ['varteks] (pi. vertices ['va:tisi:z]) л вершина
vertical ['va:tikal] а вертикаль​ный; л вертикаль

vice-versa ['vaisi 'va:sa] adv наоборот
visual I'vizjual] а зрительный

volume ['voljum] я объем; мас​са

W
weight [weit] я вес, тяжесть 
whole [houl] а целый, весь 
width [widO] я ширина; расстоя​ние

without [wi'Saut] prp без
Y

yard [ja:d] я ярд (мера длины) 
yield   [ji:ld]   v   производить, давать

Z

zero ['ziarou] я нуль
Abbreviations: a adjective adv adverb л noun pi plural prp preposition v verb

RUSSIAN-ENGLISH 
VOCABULARY OF MATHEMATICAL TERMS

A

абсцисса abscissa 
алгебраическое выражение alge​braic expression 
аргумент argument 

Б
бесконечный infinite 
буква letter

В
величина value 
вершина vertex 
включать to include 
возводить в степень to raise to a power 
возводить в квадрат to square 
восьмигранник octahedron 
восьмиугольник octagon 
выполнять to perform 
выражение expression 
высота height 
вычертить to draw 
вычесть to subtract 
вычисление calculation 
вычитаемое subtrahend 
вычитание subtraction
Г

геометрический geometrical 
гипотенуза hypotenuse 
горизонтальный horizontal 
градус degree 
грань edge 
график graph
Д
данное given 
двучлен binomial

действие operation 
деление division 
делимое dividend 
делить to divide 
делитель divisor 
десятиугольник decagon 
десятичная дробь decimal frac​tion
десятичный знак decimal place 
действительные числа real num​bers
диаграмма diagram, graph 
диаграмма в виде столбцов bar graph 
диаметр diameter 
доля portion
дополнять to complement 
дополнительный complementary 
дробь fraction

дробный знак (знак дроби) frac​tional sign 
достаточный sufficient 
дуга arc
Е

единица unit

З

задача problem

заключать to enclose, to include

закон law

заменять to substitute (for) 
замена substitution знак sign

знаменатель denominator 
значение value, magnitude
И

извлекать корень (квадратный) to extract the square root 
изменение change, variation
измерение dimension 
измерение углов goniometry 
измерять to measure 
именованное число denominate number
искажение distortion, deforma​tion

исключать to exclude 
искомое sought for 
исправление correction 
исход outcome, result

К
касательная tangent 
квадрант quadrant 
квадрат square
количество quantity 
конгруэнтный congruent 
конус cone 
копия copy 
корень root 
косинус cosine 
котангенс cotangent 
коэффициент coefficient 
кратное наименьшее общее least common multiple (l.c.m.) 
кратный multiple 
кривая линия curved line 
круг circle 
куб cube
Л
левая часть уравнения left-hand side of an equation 
линейка логарифмическая slide rule

линейное уравнение linear equa​tion

логарифм logarithm 
логарифмировать to take the logarithm

М
мантисса mantissa 
масштаб scale 
минус minus 
минута minute 
многочлен polynomial 
многоугольник polygon 
множитель multiplier, factor 
множимый multiplicand
H

наибольший   общий  делитель greatest common divisor (G.C.D.)

натуральный логарифм natural (Napierian) logarithm

неизвестное unknown

неизменный   invariable,   con​stant

неизмеримый immeasurable 
необходимо necessary 
нуль zero

нумерация numeration 
О
обозначать to denote 
обратить to convert 
оборот revolution 
обратное inverse 
обращать to invert 
ограничивать to confine 
одночлен monomial 
означать to mean 
округлять to round off 
окружность circumference 
описывать to circumscribe 
определенный definite 
определять to determine
опускать to omit 
ордината ordinate 
основание base 
остаток remainder 
остроугольный acute 
острый угол acute angle ось axis
ось симметрии axis of symmetry 
отделять to separate 
отклоняться to deviate 
отношение relation, ratio 
отрезок section, segment, inter​val

П
параллелепипед parallelepiped 
параллелограмм parallelogram 
параллель parallel 
параллельный parallel 
провести параллель to draw a parallel 
перемещать to displace 
пересекать to intersect

периметр perimeter 
период period 
пиктограмма pictograph 
планиметрия planimetry 
плоскость plane 
площадь area 
подобный similar, like 
подставить to substitute 
показатель index, sign, mark 
показатель степени exponent 
полукруг semicircle 
понятие concept 
представлять to represent 
преимущество preference 
прибавить to add, to sum up, to annex 
приближенное approximated 
призма prism
прилежащий adjacent 
принять за единицу to take as a unit

проверить to check,  to test, to control, to verify 
продолжительность duration 
произвольный arbitrary 
произведение product 
противолежащий катет opposite side
процент per cent 
прямой угол right angle
прямоугольный     треугольник right triangle 
пунктирная линия dotted line 
пятиугольник pentagon
P

равнобедренный isosceles

радиан radian

радиус radius (pi. radii)

размер size

разность difference

разряд period, order, class

распределительная   диаграмма distributive graph 
распределительная    функция distributive function 
рассматривать to consider 
расстояние distance, 
ромб rhomb, rhombus 
ряд series
С
свойство property 
сгиб fold, bend

сдвиг displacement 
секунда second 
секущая secant 
семиугольник heptagon 
сечение section, intersection
 символ symbol
синус sine скобка bracket
скобки (квадратные)   brackets, square brackets 
скобки  (круглые)  parentheses, round brackets 
скобки (фигурные) braces 
слагаемое added, summand 
следовательно     consequently, therefore 
смешанное число mixed number 
смежный adjacent
смежный угол complementary angle

совмещаться to coincide

совпадать to coincide

содержать to contain

соединять to connect
сокращать to reduce

сомножитель factor

соответствующий corresponding

соотношение relationship, cor​relation, ratio

сочетание combination, associa​tion

среднее арифметическое arith​metic mean (value)

ссылаться; ссылка to refer; ref​erence

степень power

столбец column

стереометрия stereometry

t

таблица table, matrix 
тангенс tangent 
теорема theorem тип type
точка point
точность precision, accuracy 
трапеция trapezoid 
треугольник triangle 
трехчлен trinomial 
тупой угол obtuse angle

У

увеличивать to increase 
угол больший 180° и меньший 360° reflex angle
угол кратный 180° straight angle 
угол при вершине vertex angle 
угол при основании base angle 
удовлетворять to satisfy 
указывать to indicate 
уменьшать to decrease, to di​minish 
умножать to multiply
упрощать to simplify 
уравнение equation 
условие condition 
устанавливать to establish
устранять to remove 
устройство construction
Ф
форма shape 
формула formula 
формулировка statement 
функция function
Х
хорда chord

Ц
целое whole, integer

центр симметрии centre of sym​metry 
цилиндр cylinder 
цифра digit

Ч
частное quotient 
черта (в дроби) fraction line 
четверть quarter 
чертеж drawing 
четырехугольник quadrilateral 
число number 
численный numerical 
числитель numerator
член; член дроби term; term of a fraction
Ш
шар sphere (solid) 
шестиугольник hexagon

Э
эквивалент equivalent 
экспонент exponent 
элемент element 
элементарный elementary
Fig. 1








� angles are said to be complementary — зд. углы считаются дополнительными


� if two positive acute angles are known to have — если известно, что у двух положительных острых углов


� are particularly worth mentioning — стоит упомянуть отдельно о
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