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NUMERALS – числительные
Nowadays there exist two systems of numeration: the Roman’s numerals based on the counting and widely used the Arabic numerals founded on the angles presented in each number:
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The origin of our modern decimal or base 10-number system can be traced to ancient Egyptian, Babylonian (Sumerian) and Chinese roots.

Base 60-number system also goes back to the Babylon of ancient times. The traces of it can be found in dividing an hour and a degree (градус) into 60 minutes and in a minute – into 60 seconds.

In the ancient Russia the numbers were represented by letters from Slav alphabet, simple letters being used for small numbers (A – 1; B – 2, etc) and the letters with special signs (titles) above were  used for greater quantities: 
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 – 100, 
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– 10000.
Since the Dark Ages Roman’s numerals were used in Europe and Russia for counting decimal digits: I – 1, X – 10, C – 100, M – 1000 and their halves: V – 5, L – 50, D – 500.

Since the 9th century AD alphabetic letters also served (and serve now) in mathematics as numerals, Latin and Greek letters being most frequently used. Latin and Greek letters in mathematics are the same in different languages as international signs, but they are read differently in different languages.

Is they are used in English they must be read as the English people used to read them.
In Russian these letters are pronounced as in Latin, but in English they have their English pronunciation because of the similarity of English and Latin alphabets. 

So in Russian a is [a], but in English it should be read as [eI], x - [eks], y - [waI], etc…Thus, for the right pronunciation English alphabetical reading of letters must be learned well. Greek letters retain their Greek nominations but they must be pronounced with an English “accent”:

GREEK ALPHABET
A α
alpha
['xlfq]
альфа


ß β
beta
['beItq, 'bJtq]
бета
Г γ
gamma
['gxmq]
гама
Δ δ
delta
['deltq]
дельта
Ε ε
epsilon
['epsIlqn]
эпсилон
Ζ ζ
dzeta
['zeItq, 'zJtq]
дзета
Η η
eta
['eItq, 'Jtq]
эта
Θ ð θ
theta
[DeItq, DJtq]
тэта
Ι ι
jota
[I'outq]
йота
Κ κ
kappa
['kxpq]
каппа
Λ λ
lambda
['lxmbdq]
ламбда
Μ μ
mu
[mjH]
ми, мю
Ν ν
nu
[njH]
ни, ню
Ξ ξ
xi
[ksJ]
кси
Ο ο
omicron
[ou'mIkrqn]
омикрон
Π π
pi
[pI]
пи
Ρ ρ
rho
[rou]
ро
Σ σ
sigma
['sIgmq]
сигма
Τ τ
tau
[tu]
тау
Υ υ
upsilon
[jHp'sIlon]
ипсилон
Φ φ
phi
[fJ]
фи
Χ χ
chi 
[hJ]
хи
Ψ ψ
psi
[psJ]
пси
Ω ω
omega
[ou'mIgq]
омега
PECULIARITIES IN USE AND READING NUMERALS
There are some peculiarities of reading English numerals in comparison with Russian: while reading and spelling cardinal and ordinal numerals pay attention to the underlined numers:

	Количественное

числи-тельное

	Порядковое числительное

	one

один
	the first

первый
	first
сначала
	
	

	two

два
	the second

второй
	secondly
во-вторых
	twice
дважды
	the twentieth
двадцатый

	three

три
	the third

третий
	thirdly
в-третьих
	thrice

трижды
	the thirtieth

тридцатый

	four

четыре
	the fourth

четвертый
	fourteen
четырнадцать
	forty
сорок
	the fortieth

сороковой

	five

пять
	the fifth

пятый
	fifteen

пятнадцать
	fifty
пятьдесят
	the fiftieth
пятидесятый

	six

шесть
	the sixth

шестой
	sixteen
шестнадцатый
	sixty
шестьдесят
	the sixtieth
шестидесятый

	seven

семь
	the seventh

седьмой
	seventeen
семнадцать
	seventy
семьдесят
	the seventieth
семидесятый

	eight

восемь
	the eighth

восьмой
	eighteen
восемнадцать
	eighty
восемьдесят
	the eightieth
восьми-

десятый

	nine

девять
	the ninth

девятый
	nineteen
девятнадцать
	ninety
девяносто
	the ninetieth
девяностый

	ten
десять
	the tenth

десятый

	
	
	


Hundreds with other numerals are read with and. 
155 – a (one) hundred and fifty five.

203 – two hundred and three.

1,451 – a (one) thousand four hundred and fifty one.

2,050,180 – two million fifty thousand one hundred and eighty. 

15,500,250 – fifteen million five hundred thousand two hundred and fifty. 
You have noticed that every three numbers from right to left are separated by a comma (,). (In Russian comma is not used in this case, it is used in decimal fractions). 
In scientific and technical texts the authors prefer writing large numbers not with commas, but leaving a space after every three figures beginning from the end: 21 000 254; 3 560 021. 

Since commas are used to separate thousands in figures do not put figures next to each other – it may be taken as part of the same number: “The hall can hold 700,150 of whom have to sit on folding chairs”. Rephrase as: “The hall can hold 700, of whom 150…”. 

In greater numbers1 there does not exist strict quantitative unification concerning different countries. So, dealing with this or that greater number it is to be kept in mind that:

	Numbers
	the USA
	Great 
Britain
	English units
	Russian units

	billon

trillion

quadrillion

quintillion

sextillion

octillion

nonillion

	109

1012
1015
1018
1021
1027
1030
	1012
1018
1024
1030
1021
1027
-
	milliard

quintillion

septillion

nonillion

sextillion

octillion

-


	миллиард

триллион

квадриллион

квинтиллион

секстиллион

октиллион

нониллион



NUMBERS IN FIGURES OR WORDS
In scientific, technical, statistical material numbers are written as figures. In other types of texts the general rule is to write small numbers as words and large numbers as figures: Seven students were present. During the earthquake 4 653 people perished. Do not mix figures and words in one phrase: “from 10 to 30” but not: “from ten to 30”.

If large numbers are used at the beginning of the sentence they are written as words: “Four hundred animals died in the flood last year”. In case the number is long it must be used in the end of the sentence: “The floods killed 400 animals”. 

The word number is translated as несколько, некоторые if it is used with the indefinite article and the verb after it is in the plural form: “There are (not is) a number of reasons against this project”. “A number of them prefer tea”. 

The word number is translated as количество when it is used with the definite article and takes a singular verb: “The number of books increases every year”. “The number of boxes is not very great”. 

Notes:

a half dozen or half a dozen – полдюжины
12 –a (one) dozen – одна дюжина
24 – two dozen (not two dozens) – две дюжины
20 – a (one) score – два десятка, двадцать
70 – three score years and ten – 70 лет
ENGLISH SIGNS AND SYMBOLS
Signs and symbols in Mathematics are international in majority, but there are some signs peculiar to the English language of mathematics, physics and technology which should be learnt:

+, /
- the signs of division corresponding to the Russian 

signs /, - , :, ∟ __, :  
·, 
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- the signs of multiplication. 



The sign (x) can also have the meaning “from … 

to”, “up to” (от и до) – 1 x 1.1; 1.2 is read – from 

one to one point one, one point two (от одной до 

1.1; 1,2); ½ x ¼ inch – from one half up to one 

fourth inch (от ½ до ¼ дюйма). Sometimes this 

sign (x) is substituted by the sign @
. (point)
- the sign is used in decimal fractions and corresponds to the Russian sign , - comma. 



2.2 is read two point two (2,2 – две целых две 

десятых). The sign is used in writing dates, hours 

and minutes (see above). In this case . (point) is 

not pronounced
, (comma)
- is used to denote the position of every three numbers: 15,000,000 – fifteen million; 1,000 books – a thousand books
:
- the sign of ratio and proportion. In this case it is 

read: “is to”. A : B = C : D A is to B as C is to D 
:: 
- the sign denotes the equality of two ratios 


(proportions) and can be substituted by the sign 

of equality = 2 : 4 :: 3 : 6 – two is to four equals 

(as) three is to six
(
- a star, an asterisk

(
- the sign means “therefore” – следовательно, 


поэтому, отсюда

[image: image4.wmf]Q


- the sign means “since, before” – так как
(
- the sign has two kinds of nominations: 


1) it is the synonym
[image: image5.wmf]m of the abbreviation N., 


N(s), 
No (number(s): # 3 (number three); 2) it 


means “pound” (фунт, как мера веса), if it stands 


after 
the numeral 3 # (three pounds)
! 
[image: image6.wmf]
- this sign in mathematics means “factorial” 5! Or 

five factorial
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- the sign means: to vary proportionally 

+
- the sign of addition – plus

· - the sign of subtraction – minus or negative

±
- plus or minus – плюс-минус

[image: image8.wmf]m


- minus or plus – минус-плюс
=
- the sign of equality, it is read: is, is equal to…, 

equals, makes - равно
≠
- is read: is not equal to…, is not – не равно
–
- 
a dash – тире
/ 
- a slash – наклонная черта
≈, 
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- the signs means: approximately equals, is approximately equal to… - приблизительно, почти равен…
>
- is greater than, includes – более чем, больше; 

включает 
≤
- is not greater than… - не более чем
<
- is less than, is included – менее чем, меньше; 

включено
≥
- is not less than … - не менее чем
≥
- is equal to… or greater than … - равно или более
≤
- is equal to … or less than … - равно или менее

[image: image10.wmf]¥


- the sign denotes infinity – бесконечность
→
- the signs mean: approaches, tends to – достигает,


стремится к…

[image: image11.wmf]
- it means parallel to – параллельно к
∆
- triangle – треугольник

[image: image12.wmf]Î


- element of (a set) – элемент (множества)


[image: image13.wmf]Ï


- is not an element of (a set) – не элемент 


(множества)
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- is an empty set – пустое множество

[image: image15.wmf]I


- intersection – пересечение

[image: image16.wmf]U


- union – соединение

[image: image17.wmf]Í


- subset of – подмножество (чего-то)

[image: image18.wmf]Þ


- implies; see – подразумевается, предполагается;



смотри, см. 
B
- pi [paI] – B – окружность
r
- [Rr] – radius of circle – радиус круга
Br2
- pi r squared – Br2 – формула площади круга



[image: image19.wmf]Î


- belongs to – принадлежит к

[image: image20.wmf]Ï

 
- doesn’t belong to – не принадлежит к

[image: image21.wmf]É

 
- is contained – содержится; 


(a 
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b ) a is contained 


in b
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- doesn’t contain – не содержит (a  
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b ) 


a is not contained in b
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- the intersection - пересечение; (
[image: image26.wmf]Ù

) – the intersection of A and A prime)
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- the union (
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 the union of A and A prime) – 

связь, союз 
[image: image30.wmf]A

A
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┴
- perpendicular to – перпендикулярно к 
'
- the sign denotes: 

1) minutes - минуты ; 

2) foot, feet – фут, футы; 

3) with numerals expressed by letters a'-prime 


['eI 'praIm] - прим 
"
- the sign denotes: 


1) second(s) – секунды(ы); 



2) inches – дюймы; 


3) double prime – два прим, два штриха
"'
- third prime, triple-prime – три штриха
a"'
- a third prime or a triple prime – a три штриха
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- the sign of integral of – знак: интеграл от 


[image: image32.wmf]ò

a

b


- the integral between the limits a and b – интеграл 

в пределах а и b
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- конгруэнтный
AB
- length of line from A to B – длина линии AB
< >
- broken brackets – скобки угловые
( )
- parentheses, round brackets (opening and closing) – 




круглые скобки 

[ ]
- brackets, square brackets – квадратные скобки 

{ }
- braces – фигурные скобки
/ / 
- slash brackets – наклонные скобки
°
- degree(s), grade(s) – градус(ы) 
0
- null, nought, zero, o [ou] – нуль, ноль, часто 



читается как алфавитная буква O [ou]

%
- per cent – процент
Σ
- the sum, summation of – сумма, знак суммирования

[image: image34.wmf], 
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- is called the sign of the root or the radical sign. It 
is read: square root, cube root – корень 
квадратный, кубический
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- the fourth root – корень 4-ой степени

[image: image37.wmf]т


- the n-th root – корень n–ой степени
Ø
- diameter – диаметр
", & 
- and – и
& c
- etc (et cetera) – и т.д.; и проч. 
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 EMBED Equation.3  [image: image39.wmf]
- circle, circumference – круг, окружность
dy
- differential of y – дифференциал от y

[image: image40.wmf]dx

dy



 EMBED Equation.3  [image: image41.wmf]
- derivative of y with respect to x – обычная 
производная y по x 

[image: image42.wmf]x

y

¶

¶


- partial derivative of y with respect to x – частная



производная y по x

[image: image43.wmf]x


- absolute value of (x) – абсолютная величина x 

F(x), f(x)
- function of x – функция от x
Єx
- increment of x – приращение x
t°
- temperature – температура

[image: image44.wmf]Ë


- centre line – центральная линия, линия центров
µ
- micron – микрон = 0,001 mm (10-3 мм)

mµ
- millimicron – миллимикрон = 0,001 µ (10-7 мм)

~
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- similar to – подобный
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- equivalent to – эквивалентно (чему-то)
[image: image47.wmf]

 EMBED Equation.3  [image: image48.wmf]
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- angle – угол
∟
- right angle – прямой угол
k, c
- constant – константа

[image: image50.wmf]a


- varies (directly, inversely) – изменяется прямо,



обратно пропорционально
a1
- a sub one, a first – а первое 
an
- a sub n, a n-th – a n-ое – (а-энное) 

…
- and so on – и так далее
[image: image309.wmf]n
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n

n

4

3

2

1


- round – круглый
[image: image310.jpg]



- square – квадрат

[image: image51.wmf]а



[image: image52.wmf]- a “barred” – a с черточкой
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- a tilted – a с тильдой
a*
- a star, asterisk – a со звездочкой
@
- about – около: @ $75.00. & up – около 75 долларов и выше  
OPERATIONS IN MATHEMATICS
Addition (Сложение)
a + b + c is read: 

a plus b equals c;  


a and b is equal to c;


a added to b makes c;


a plus b is c.

a, b are called “addends” or “summands” (слагаемые);
c is the “sum”.
Subtraction (Вычитание)
4 – 3 = 1 is read:

three from four is one;


four minus three is one;


four minus three is equal to one;


four minus three makes one;


the difference between four and three is one;


three from four leave(s) one.

4 is called “a minuend” (уменьшаемое);
3 is “a subtrahend” (вычитаемое);

1 is “a difference” (разность).
Multiplication (Умножение)
2 х 3 = 6; 2 ∙ 3 = 6 is read:

two multiplied by three is six;

twice three is six;


three times two is six;


two times three make(s) six.


5 ∙ 3 = 15 is read:


five threes is (are) fifteen.

2, 5 are “multiplicands” (множимое);

3 is “a multiplier” or “factor” (множитель);

6, 15 are “products” (результат).

Division (Деление)

35 ÷ 5 - 7 is read:


thirty five divided by five is 7;


five into thirty five goes seven times;

35 divided by 5 equals 7.

35 is “a dividend” (делимое);

5 is “a divisor (делитель);


7 is “a quotient” (частное).
[image: image54.wmf]
Involution or Raise to power (Возведение в степень)
32 is read:

three to the second power; 


3 squared.

53 is read:


five cubed;


5 to the third power;


5 to power three.

x2 – x is called the “base of the power”;

2 is called “an exponent or index of the power”.
Evolution (Извлечение из корня)


[image: image55.wmf]3

9

=

 is read:
[image: image56.wmf]

the square root of nine is three.
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27

3

=

 is read:

the cube root of twenty seven is three.

 
[image: image58.wmf]is called “the radical sign” or “the sign of the root”. 
To extract the root of … - извлекать корень из…
FRACTIONS (ДРОБИ)

Common Fractions (Простые дроби)
Common (simple, vulgar) fractions nowadays more often than not are written on one line: 1/2, 3/5, 4/7, 1/3 in printing. But there are printed works where traditional writing is used: 


[image: image59.wmf].

etc

8

5

3

,

8

4

,

7

5

  
Common fractions are read in the same way as we, Russians do, i.e.: the numerator is read as a cardinal number and the denominator as an ordinal number. If the numerator is greater than one the nominator takes the plural ending –s: 

1/9 - a ninth, one ninth
3/7 – three sevenths

5/8 – five eighths, 

[image: image60.wmf]123

2

 - two one hundred and twenty-thirds

[image: image61.wmf]4

3

- three quarters, three fourths


[image: image62.wmf]78

34

- thirty-four seventy-eighths

[image: image63.wmf]3

2

- two-thirds, etc.
In mixed numbers the integer is read as a cardinal number and fraction must be added with “and”. E.g.:

3 2/5 – three and two fifths

10 2/7 – ten and two sevenths

5 1/2
- five and a half

7 1/3
- seven and a third

247 86/93 - two hundred and forty-seven and eighty-six ninety-thirds
347/1000 - three hundred and forty-seven thousandths

The reading of small fractions is often simplified: 

1/2 - a half, one half


1/3 - a third, one third

1/4 - a quarter, one quarter, a fourth, one fourth
instead of : one the second, one the third, one the fourth.
Decimal Fractions
In decimal fractions the ;point (.) is used after the whole number in distinction from Russian, where comma (,) is used and where this sign is not read. But in Russian we must always say – десятых, сотых, тысячных и т.д., in English it is suffice to write (.) and to say “point”. After the point (.) all numbers are read separately. Nought, O may often be omitted but the point (.) is never omitted because it shows that the number is a decimal fraction. In the USA “O” is preferred to be read as “zero”. 

The point may be written in the upper, middle or down part of the decimal fraction: 2.5; 2∙5; 2˙5.
0.5

1) o [ou] point five



2) nought point five



3) zero point five

.5

point five

0.05

1) o [ou] point o [ou] five



2) nought point nought five



3) zero point zero five

.05

1) point o [ou] five



2) point nought five



3) point zero five

0.005

1) o [ou] point o [ou] o [ou] five



2) o [ou] point two oes [ouz] five



3) nought point nought nought five


4) zero point two zeros five



5) point OO five



6) point nought nought five



7) point two noughts five



8) point two Oes five

.005

1) point nought nought five



2) point zero zero five


3) point two oes [ouz] five
0.75

1) nought (o [ou], zero) seventy-five (seven five)



2) point seventy-five (seven five)

1.3 

one point three

4.7

four point seven
10.35 

ten point three five



247.864

two hundred and forty-seven point eight hundred 



and sixty-four

.6 = .6666

It is customary  abbreviate recurring decimals by placing dots over the integers which are at the beginning and the end of the recurring part. Thus we write 

.
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 = .2727…

.
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 = .2313131…

.
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 = 62371371… and so on.
Ratio (Отношение)
a : b is read:


the ratio of a to b;

10 : 5 is read:


the ratio of ten to five


4 : 2 = 2 is read: 


the ratio of four to two is two 



[image: image67.wmf]24

16

5

20

=

 is read:

the ratio of twenty to five equals the ratio of sixteen to twenty four;

twenty is to five as sixteen is to four. 

Proportion (Пропорция)

In proportion we have two equal ratios. The equality is expressed by the sign :: which may be substituted by the international sign of equality =.
a : b :: c : d or a : b = c : d  is read


a is to b as c is to d
2 : 3 :: 4 : 6 or 2 : 3 = 4 : 6  is read


two is to three as four is to six.

The extreme terms of proportion are called “extremes”, the mean terms are called “means”. The proportion can vary directly (изменяться прямо пропорционально) and it can vary inversely (изменяться обратно пропорционально):
x 
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 y : x   varies directly as y; x is directly proportional to y;

x = k/y : x  varies inversely as y; x is inversely proportional to y. 
Equations and Identities (Уравнения и тождества)

There are different kinds of equations. In general the equation is an equality with one or several unknown variable(s). The reading of equations is the same as in Russian:

30 + 15 + x2 + x3 = 90  is read:

thirty plus fifteen plus x squared plus x cubed is equal to ninety. 
2 + b + 
[image: image69.wmf]6

+ b4 = 160  is read:

two plus b plus the square root of six plus b to the fourth power is equal one hundred and sixty.

The identity is an equality, valid at all admissible values of its variables.

The identities are read:

a + b = b + a  - a plus b equals b plus a:

sin2x + cos2x = 1  - sine squared x plus cosine squared x is equal to one.
Arithmetical and Geometrical Progressions

Арифметическая и геометрическая прогрессии
An arithmetical progression is a sequence much as 3, 5, 7, 9 … in which each member differs from the one in front of it by the same amount.
A geometrical progression is a sequence such as 3, 6, 12, 24 … in which each member differs from the one in the same ratio. “The number of families holidaying abroad grew now in geometrical progression”. 

Mathematicians more often use now the expressions arithmetic sequence and geometric sequence. 

READING FORMULAS 
(Чтение формул)
a 
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b = c
a divided by b is equal to c
2 x 2 = 4
twice two is four

c x d = b
c multiplied by d equals b
dx
differential of x
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a

b

a

-

+

 = 
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c

d
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a plus b over a minus b is equal to c plus d over c minus b
ya-b ∙ xb-c = 0
y sub a minus b multiplied by x sub b

 minus c is equal to zero
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2

ds

y

d

 + [1 + b(s)]y = 0
the second derivative of y with respect to s 


plus y times open bracket one plus b of s 

in parentheses, close bracket is equal to 


zero
∫f(x)dx
the integral of f(x) with respect to x

[image: image74.wmf]ò

b

a

dx

x

f

)

(


the definite integral of f(x) with respect to 


x from a to b (between limits a and b)
c(s) = Kab
c of s is equal to K sub ab
xa-b = c
x sub a minus b is equal to c
a
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 b
a varies directly as b
a : b :: c : d;
a is to b as (equals) c is to d
a : b = c : d

x 
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 6 + 42
1) x times six is forty two;


2) x multiplied by six is forty two

10 ÷ 2 = 5
1) ten divided by two is equal to five;


2) ten over two is five
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c
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2

=


a squared over c equals b
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1) a raised to the fifth power is c;


2) a to the fifth degree is equal to c

a3 = logcb
a cubed is equal to the logarithm of b

to the base c
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b

log

a

=

 
the logarithm of b to the base a is equal 


to c
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x

b

a

=
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x sub a minus b is equal to c
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t

u

¶

¶

 = 0
the second partial derivative of u w


with respect to t equals zero 

c : d = e : 1
c is to d as e is to 1
15 : 3 = 45 : 9
1) fifteen is to three as forty five is to nine;

2) the ratio of fifteen to three is equal to 


the ratio of forty five to nine

p T 
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p is approximately equal to the sum of x 

sub i delta x sub i and it changes from zero


to n minus one 
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 the square root of a 


squared plus b squared minus the square

root of a squared plus b sub one squared


by absolute value is less or equal to b 


minus b sub one by absolute value (by


modulus)
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a to the power z sub n is less or equal to


the limit a to the power z sub n where n 

tends (approaches) the infinity


[image: image85.wmf]å

=

n

1

j

j

a


the sum of n terms a sub j, where j runs 


from l to n 
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81

 = 3
the fourth root of 81 is equal to three

c 
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 d
c varies directly as d
sin 
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 = a
sine angle 
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 is equal to a
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2

x

a
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integral of dx divided by (over) the square


root out of a square minus x square
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x

x

dx

0

x
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d over dx of the integral from x sub 0 to x 


of capital xdx
2 : 5
1) two is to five;

2) the ratio of two to five

5:4::20:16
1) five is to four as twenty is to sixteen;


2) the ratio of five to four equals the ratio

 of twenty to sixteen;


3) five has the same ratio to four as twenty 



has to sixteen

a
[image: image92.wmf]¹

b
1) a is not equal to b;

2) a differs from b;

3) a is different from b 
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 EMBED Equation.3  [image: image94.wmf]
1) a approximately equals b;

2) a is approximately equal to b
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p

±


p plus (or) minus q
m > n
m is greater than n

m < n
m is less than n
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1) a is greater than or equal to b;

2) a is greater than or equals to b
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a

£


1) a is less than or equals to b;

2) a is less than or is equal to b
y → r
y approaches r 
y 
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r
y approaches r


Note: Some authors use the notation 
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The symbol 
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signifies an approach to a 


limit. Thus 
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x
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may be read “x approaches 2” (as a 


limit). If the words “as a limit” are not


expressed, they must be always 


understood.
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 EMBED Equation.3  [image: image103.wmf]
two times thee to the n-th (power) minus

2 is not less than five hundred


Note: Just the symbol 
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means 


“not equal to”, so the symbol 
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 means 


“not less than”.

B = 
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capital B is equal to infinity
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1) the modulus of a;

2) the absolute value of a;

3) the numerical value of a
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b

x

0

£
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the modulus of the quantity x minus b is 

greater than zero and less than or equal to


capital C


[image: image109.wmf]b

,

a


the interval a to b 


28o
28 degrees (angular measure and 


temperature measure)
56'
1) 56 minutes (angular measure);

2) 56 feet (linear measure)

45''
1) 45 seconds (angular measure);

2) 45 inches (linear measure)

[image: image110.wmf]7


the square root (out) of 7

5%
5 per cent
2/9 %
1) two ninths per cent;

2) two ninths of one per cent

½ %
1) a half per cent;

2) a half of one per cent
0.47%
1) point four seven per cent;

2) zero point forty-seven per cent;

3) nought point forty-seven per cent;

4) o point four seven of one per cent

7 %0
7%0 seven per mille
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a

с

=


c is equal to (dash, line of division) a

over (divided by, by) b

Note: The words dash and line of division

are often omitted. 

c(a+b)
1) c parenthesis a plus b close parenthesis;

2) c round brackets opened a plus b round



brackets closed;

3) c times (multiplied by) the quantity 



a plus b
3[(4+5)6-20]
1) three, square brackets, parenthesis, four


plus five, close parenthesis, times 



(multiplied by) six minus twenty, close



square brackets


2) three, square and round brackets 



opened, four plus five, round brackets 



closed, six, minus twenty, square 



brackets closed;


3) three times (multiplied by) the whole



quantity: the quantity four plus five, 



times six, minus twenty

2{70-3[(4+5)6-20]}
1) two, braces, seventy minus… close


braces


2) two, braces opened, seventy minus … 



braces closed

ABC 
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EDF
the triangle ABC is congruent to the


triangle EDF

BD
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AC
BD is perpendicular to AC
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AB


AB is parallel to CD
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A
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the angle A is equal to the angle B
3! = 1 x 2 x 3 = 6
factorial three is equal to one times two


times three is equal to six 
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n

3

n

2

n

C

,

C

,

C

*
the fourth binomial coefficient
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2

6
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C

2

7

=
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the number of combinations of seven 


things taken two at a time is equal to seven 


times six over factorial two is equal to


twenty-one
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7

P


the number of permutations of seven 


things taken five at a time



[image: image119.wmf]dx

dy


1) the derivative of y with respect to x; 

2) d over (by) dx of y

[image: image120.wmf])

5

x

2

(

dx

d

2

+


the derivative of the quantity two x square
plus five with respect to x 
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2
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1) second derivative of y with respect to x;

2) d two over (by) dx of y
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a

b

dx

)

x

(

f

dx

d


d over (by) dx of the integral from a to b

of f of x dx
 


[image: image123.wmf]N

log

x

q

=


x is equal to the logarithm of capital N to 


the base q
arc sin a
1) the angle whose sine is a;


2) the inverse sine of a;


3) the anti-sine of a;


4) the arc sine of a


Note: The symbol arc sin a is 


sometimes written sin-1a.

sin (arc sin a)
the sine of the angle whose sine is a
sin 23º
the sine of 23º

cos 47º
the cosine of 47º

sec 80º
the secant of 80º
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2

1

tan


the tangent of a (one) half (of) A
sin α
the sine of (the angle) α
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B

A

(

2

1

cos

-


the cosine of the angle of one half A

minus B (the difference of A and B)

sin(α-β)
the sine of (the angle) α minus β

cot(α+β)
the cotangent of (the angle) alpha plus β

sin ABC
the sine of the angle ABC

cos ABC
the cosine of the angle ABC

tan β
the tangent of (the angle) β

Subscripts and Superscripts
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'
a prime
b''
1) b double prime;


2) b second prime;


3) b twice dashed
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c


1) c first;


2) c sub one
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d


1) d sub zero;


2) d zero-th
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1

f


1) f prime, sub one;


2) f sub one, prime
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m

f


1) f prime, m-th;


2) f m-th, prime
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A


1) capital A, r-th;


2) capital A, sub r
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capital L
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2

m

P

-


1) capital P sub m minus two, prime;


2) capital P prime, sub m minus two
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&


first derivative of y
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&

&


second derivative of y
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h


h triple prime
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c


1) c sub q

2) c q-th

Exponents

[image: image138.wmf]2

a


1) a square;


2) a squared;


3) a to the second;


4) a to the second power;


5) a raised to the second power;


6) the square of x;


7) the second power of x
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b


1) b cube;


2) b cubed;


3) b to the third;


4) b to the third power;


5) b raised to the third power;


6) the cube of b;


7) the third power of b
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c


c to the sixth

Note: The variants given below are possible with all the exponents.
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d


1) d to the y-th;


2) d to the y-th power;


3) d raised to the y-th power;


4) the y-th power of d

[image: image142.wmf]1

m

-


m to the minus first
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n

-


n to the minus seventh
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c


c to the m-th


[image: image145.wmf]p

2


two to the pi-th
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x

-


x to the minus q-th
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m

c

-


c to the power m minus n
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m

z


1) z to the power m over (divided by, by) n;


2) z to the m by n-th power;


3) z to by 
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m

th

 (power)
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n

m

k
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k to the power m over n minus q
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n
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minus capital B to the n minus one
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1) the quantity five minus a over b to the 



fourth…;
2) parenthesis five minus a over b close 



parenthesis to the fourth;


3) round brackets opened, five minus a over 



b round brackets closed to the fourth

Roots
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the square root (out) of two
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the square root (out) of a
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b


the cube root (out) of b
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d


the seventh root (out) of d


[image: image158.wmf]m

a

q


the q-th root (out) of a to the m-th power
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3

5


five times the fourth root (out) of three
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3

2


two-thirds times the square root (out) of b
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y
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capital C is equal to the square root (out) of 


x square plus y square
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12

3
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the twelfth root (out) of p cube plus q cube
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the fourth root (out) of (dash, line of 


division) capital A first (sub one) plus 


capital B over (by, divided by) three a 


second (sub two) b double prime (twice

dashed)
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4

p
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the minus m-th root (out) of p to the fourth


(power)

Variables, Functions and Limits
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(

f


1) f of x;


2) a function of x

Note: Not f times x
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x

(

F

1


capital F first (sub one) of x
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y

,

x

(

f


1) a function of (two variables) x and y;


2) f of y and y

[image: image168.wmf])

z

,

y

,

x

(

f


1) a function of x, y and z;


2) f of x, y and z
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x

x

(

f

D
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1) a function of the quantity x plus delta x;

2) f of the quantity x plus delta x
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(
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lim
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1) the limit of f of x is equal to l;


2) the limit of a function of x is equal to l
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the limit of x as x tends to (approaches) is


equal to l
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the limit of z, as v approaches l, is equal to a 
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=

x


the limit of f of x, as x tends to infinity (x

increases without bound, x becomes infinity)


is equal to l


[image: image178.wmf])

y
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P


The point P with coordinates x and y
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1) The point A with coordinates minus two



 and minus three;


2) The point A whose abscissa is minus two 



and ordinate minus three

EXAMPLES OF READING FORMULAS
Algebraic Formulas
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The square of the sum of two numbers (a binomial) is equal to the square of the first term, plus twice the product of the first and last terms, plus the square of the last term.
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The square of the difference of two numbers (of a binomial) is equal to the square of the first term, minus twice the product of the first and last terms, plus the square of the last term.
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The product of the sum and difference of two numbers is equal to the difference of the squares of the numbers.
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The product of two binomials having a common term is equal to the product of the first two terms, plus the sum of the last terms multiplied by the common term, plus the product of the last terms.
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The square of the sum of three numbers (a trinomial) is equal to the sum of the squares of each term of the trinomial and twice the product of each term by each of the other terms.
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The sum of two cubes is factored into the sum of the cube roots and the incomplete square of the difference.
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The difference of two cubes is factored into the difference of the cube roots and the incomplete square of the sum.
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The derivative of a function is the limit of the ratio of the increment of the function to the increment of the independent variable, when the latter varies and approaches zero as a limit.
SOME GEOMETRICAL FORMULAS
Notation Used in Formulas
A
area

a
apothem

a, b, c
sides of a triangle

b and b’
bases or areas of bases

C
circumference

d
diameter

h
height, altitude

l
length

w
width

p
perimeter

r
radius

s
slant height

s
half the perimeter of a triangle = 
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3.1416
V
volume

Formulas for lines

Right triangle
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The square of the hypotenuse of a right triangle is equal to the sum of the squares of the other two sides 

The square on the hypotenuse of a right triangle is equal to the sum of the squares on the other two sides (the Pythagorean theorem).  

Circle
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The circumference of a circle is equal to 
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times the diameter.

Triangle

The altitude drawn to one side of a triangle is equal to the product of either one of the two other sides and the sine of the angle adjacent to it. 

Areas
Square


A = b2
The area of a square equals the length of the side of the square multiplied by itself, that is, the side squared.

Rectangle

A = bh

The area of a rectangle is equal to the product of its base and altitude.

Parallelogram

A = bH

The area of a parallelogram is equal to the product of the base and altitude.




A = ab sin A

The area of a parallelogram is equal to the product of the two sides and the sine of the included angle.

Triangle
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The area of a triangle is equal to one-half the product of the base and altitude.
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The area of a triangle is equal to one-half the product of two sides and the sine of the included acute angle.
Circle
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The area of a circle is equal to one-half the product of the circumference and the radius. 

The area of a circle is equal to 
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times the square of the radius.

Trapezoid
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The area of a trapezoid is equal to one-half the sum of the parallel bases times the altitude.

Zone
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The area of a zone is equal to its altitude multiplied by the circumference of a great circle.

Lateral area of a cone  
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The lateral area of a right cone is equal to one-half the product of the circumference of the base and the slant height.

Lateral area of a pyramid
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The lateral surface of a right pyramid is equal to one-half the product of the perimeter of the base and the slant height.

Lateral area of a cylinder
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The lateral area of a cylinder is equal to the circumference of the base times the height.
Lateral area of a prism
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The lateral area of a right prism is equal to the product of the perimeter of the base and the height.

Sector
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The area of a sector is equal to one-half the product of the radius and the length of the arc.

Regular polygon
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The area of a polygon is equal to one-half the product of the perimeter and apothem.

Rhombus
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The area of a rhombus is equal to one-half the product of the two diagonals.

Circumscribed polygon


[image: image209.wmf]pr

2

1

A

=


The area of a circumscribed polygon is equal to one-half the perimeter times the radius of the inscribed circle.
Ellipse
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The area of an ellipse equals 
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times the product of the long and short diameters, or 
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times the product of the long and short radii.

Surface of a sphere
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The surface of a sphere is four times the area of a circle of the same diameter.

Volumes

Rectangular solid
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The volume of a rectangular solid is equal to the product of its length, width and height.
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The volume of a rectangular solid is equal to the area of the base times the height. 

Prism or cylinder
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The volume of any right prism is equal to the product of the base and altitude.

The volume of any right cylinder is equal to the product of the base and altitude.

The volume of any parallelepiped is equal to the product of the base times the altitude.

Oblique prism or cylinder
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The volume of any oblique prism is equal to the product of a right section and the slant height.
Pyramid or cone
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The volume of a pyramid (cone) is equal to one-third the product of the base and altitude.

Frustum of a pyramid or a cone
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The volume of a frustum of a pyramid is equal to one-third the altitude multiplied by the sum of the area of the lower base, the area of the upper base and the square root of the product of the two bases.
Spherical sector
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The volume of a spherical sector is equal to one-third the product of the area of the zone and the radius of the sphere.
TRIGONOMETRIC FORMULAS
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In any oblique triangle the square of any side is equal to the sum of the squares of the other two sides diminished by (minus) twice their product times the cosine of the included angle (The law of cosines).
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In any triangle the difference of any two sides is to their sum as the tangent of one half the difference of their respective opposite angles is to the tangent of one half of the sum of these angles (The law of tangents).
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a plus b over a minus b is equal to c plus d over c minus d.
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a cubed is equal to the logarithm of d to the base c.
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1) 
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of z is equal to b, square brackets, parenthesis, z divided by c sub m plus 2, close parenthesis, to the power m over m minus 1, close square brackets;
2) 
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of z is equal to b multiplied by the whole quantity: the quantity two plus z over c sub m, to the power m over m minus 1, minus 1.
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The absolute value of the quantity 
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sub j of t one, minus 
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sub j of t two, is less than or equal to the absolute value of the quantity M of t1 minus 
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over j, minus M of t2 minus
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 over j.
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k is equal to the maximum over j of the sum from i equals one to i equals n of the modulus of 
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of t, where t lies in the closed interval a b and where j runs from one to n. 
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 EMBED Equation.3  [image: image239.wmf]
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of s plus delta n of s, with respect to s, from 
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to t, is equal to the integral of f of s and 
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of s, with respect to s, from 
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sub n minus r sub s plus 1 of t is equal to p sub n minus r sub s plus 1, times e to the power t times 
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L sub n adjoint of g is equal to minus 1 to the n, times the n-th derivative of a sub zero conjugate times g, plus, minus one to the n minus 1, times the n minus first derivative of a sub one conjugate times g, plus … a sub n conjugate times g.  
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The partial derivative of F of lambda sub i of t, with respect to lambda, multiplied by lambda sub i prime of t, plus the partial derivative of F with arguments lambda sub i of t and t, with respect to t, is equal to 0. 
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The second derivative of y with respect to s, plus y, times the quantity 1 plus b of s, is equal to zero.
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    arg z = 
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f of z is equal to 
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sub mk hat, plus big O of one over the absolute value of z, as absolute z becomes infinite, with the argument of z equal to gamma. 
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D sub n minus 1 prime of x is equal to the product from s equal to zero to n of, parenthesis, 1 minus x sub s squared, close parenthesis, to the power epsilon minus 1.
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K of t and x is equal to one over two 
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p

, times the integral of K of t and z, over w minus w of x, with respect to w along curve of the modulus of w minus one half, is equal to rho. 
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    (a > 0)
The second partial (derivative) of u with respect to t, plus a to the fourth power, times the Laplacian of the Laplacian of u, is equal to zero, where a is positive. 
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     (c > 1)
D sub k of x is equal to one over two 
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, times integral from c minus i infinity to c plus i infinity of dzeta to the k of w, x to the w divided by w, with respect to w, where c is greater than 1. 
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4 c plus W third plus 2 m first a prime plus R a-th equals thirty-three and one-third.
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A is equal to one half mu by r p-th omega L second omega L first over (by) the square root out of R second round brackets opened R first plus omega square L first square by r p-th round brackets closed.
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Capital M is equal to R sub one multiplied by x minus capital P sub one, round brackets opened, x minus a sub one, round brackets closed, minus capital P sub two, round brackets opened, x minus a sub two, round brackets closed. 
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 EMBED Equation.3  [image: image271.wmf]Capital F is equal to capital C sub s, A, I L sine theta
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Tangent r is equal to, dash (line of division), tangent i over (by) e.
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A v-th is equal to mu omega m omega square L square (divided) by r p-th square brackets opened omega square m square plus R second round brackets opened R first plus omega square L square (divided) by r p-th round and square brackets closed. 
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Therefore cotangent r is equal to e cotangent i.
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Therefore M sub t is equal to G theta, dash 
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d to the fourth power divided by thirty-two.
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P critical is equal to 
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square E I divided by four 1 square.

AXIOMS

Axiom of extensionality
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Two sets are equal if and only if they have the same members.
Axiom of the null set
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There exists a set with no members (the empty set).
Axiom of unordered pairs
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If x and y are sets, then the (unordered) pair 
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Axioms of the sum set or union


[image: image283.wmf](

)

(

)

x

t

&

t

z

t

y

z

z

y

x

Î

Î

$

«

Î

"

$

"


If x is a set of sets, the union of all its members is a set. For example, if 
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Axiom of infinity
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There exists a set x that contains the empty set, and that is such that if y belongs to x, then the union of y and 
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 is also in x. The distinction between the element y and the singleton set 
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 is basic. This axiom guarantees the existence of infinite sets.
Axiom of replacement
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This axiom is difficult to restate in English. It is called 6nrather than 6 because it is really a whole family of axioms. We suppose that all the formulas expressible in our system have been enumerated; the n-th is called An. Then the axiom of replacement says that if for fixed t1… tk. An(x,y:t.) defines y uniquely as a function of x, say y = 
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(x), then for each u the range of 
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on u is a set.This means, roughly, that any (“reasonable”) property that can be stated in the formal language of the theory can be used to define a set (the set of things having the stated property).
Axiom of the power set
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This axiom says that there exists for each x the set y of all subsets of x. Although y is thus defined by a property, it is not covered by the replacement axiom because it is not given as the range of any function. Indeed, the cardinality of y will be greater than that of x, so that this axiom allows us to construct higher cardinals.
Axiom of choice
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 This is the well-known axiom of choice, which allows us to do an infinite amount of choosing” even though we have no property that would define the choice function and thus enable us to use 6n instead.
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Axiom of regularity
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This axiom explicitly prohibits 
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, for example.
ADDENDA
STRANGE NUMBERS 

(expressions with numerals)
There are some English numbers, which cannot be translated according to their numerical meaning, for instance: A dozen of scientists went to London to take part at the conference (Дюжина ученых по-русски не звучит, выбираем более подходящее числительное – двенадцать человек, более десяти, несколько).
«You look like a hundred (million) dollars» - «Вы выглядите на сто (миллион) долларов» - для русского перевода неприемлемо. Опускаем числительные – «Вы хорошо (отлично) выглядите».  
Some expressions with numerals are rather clear: seven wonders – семь чудес света; nine tenth – девять десятых; fifty-fifty –поровну; six of one and half a dozen of the other (six and half of dozen) – одно и то же; что в лоб, что по лбу. 

But there are expressions with numerals which are not easy to translate without special knowledge:

– go like sixty; like sixty – стремительно, быстро, ужасно, очень сильно
– catch 22 – букв.: ловушка 22 – абсурдное правило, закон, мешающий выйти из замкнутого круга
– to go over like nine pins (ninepins) – выходить из строя один за другим 
– to be in two minds, to have two minds – не знать, что выбрать; колебаться
– a nine days wonder – злоба дня, предмет кратковременной сенсации
– to be nines – в совершенстве, тщательно (одет), до небес (хвалить), сделать что-то великолепно
– to talk (run, go) nineteen to the dozen – говорить без умолку, трещать
– eighteen carat lie – наглая, вопиющая ложь
– one over the eight – подвыпивший
– make (the) two ends (of the year) meet – сводить концы с концами, т.е. жить в нужде
– three R’s – reading, (w)riting, (a)rithmetic – чтение, письмо, арифметика
– three sheets in the wind – вдрызг пьяный
– seven sisters – Плеяды (созвездия)
– to be first out of the gate – вылезти первым, до времени
– three sisters – парки, мойры (богини человеческой судьбы) и т.д.
That is why be careful translating numerals – they are often used not only in their numerical sense but also in metaphors, as phraselogical units, in stock phrases. 

– to bat a thousand – быть во всем удачливым, иметь потрясающий успех. Иронически: ну, ты даешь.
– to make it to first base – создавать первооснову, заложить первый камень (в контактах, отношениях)
– to go in headfirst – ринуться во что-то, не посчитавшись с обстоятельствами и др. 
THE WORD ONE
Care should be taken while translating the word one because it may be:  

1) a numeral (один, единственный): one fine day –  в один прекрасный день; one fire drives out another – один пожар тушит другой;  ~ клин клином вышибает.

2) an indefinite pronoun: in the function of the subject it is not translated, because in Russian it is an impersonal sentence (безличное предложение): One can’t read in the darkness – нельзя читать в темноте. One should be careful crossing the street – Следует соблюдать осторожность (быть внимательным) переходя улицу.

3) a substitute word to avoid the repetition of the previous noun(s). In this case it has a singular (one) and a plural (ones) forms depending on the noun it replaces and articles: Bread, meat, butter, vegetables are common substances, the ones which people live on. He was the best student at the University, the one to be sent to the Conference. You have brought a red book, but I asked you to bring a black one.  

Notes:

единство – unity; односторонний –unilateral; единорог –unicorn; единственный – the only. 

ENGLISH AND AMERICAN ABBREVIATIONS

IN METRIC SYSTEM OF MEASURES*

English
Russian

T
tera
1012 units
Т
тера
1012 доль,единиц
G
giga

109

Г

гига
109
M
mega

106

М

мега
106
K
kilo…
103

К

кило…
103

h
hecto…
102

г

гекто…
102
dk
deka…
10

дк

дека…
10
d
deci…
10-1

д

деци…
10-1
c
centi…
10-2

с

сенти…
10-2
m
milli…
10-3

мм

милли…
10-3
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micro

10-6

мк

микро
10-6
n
nano…
10-9

н

нано…
10-9
p
pico…
10-12

п

пико…
10-12
f
fento

10-15

ф

фемто
10-15
a
atto…

10-18

а

атто…
10-18
Some of these blends serve as prefixes with quantitative meaning:
deca, deka 
- 10
deci
- 0,1
myria
- 10,000

hecto
- 100
centi
- 0,01
mega
- 1,000,000
kilo
- 1000
milli
- 0,001
micro
- 0,000001
Linear Measures – Линейные меры
cm
centimetre
сантиметр
0б01 м
ch., chn.
chain
чейн
20б12 м
dm
decimeter
дециметр
0б1 м
f., ft
foot, feet
фут(ы)
30,48 см
fth
fathom
фадом, фэсом
1,83 м
fur.
furlong
фурлонг, ферлонг
201,17 м
i., in.
inch
дюйм
2,54 см
km
kilometer
километр
1000 м
kn
knot
узел, морская миля
1853,18 м
L.
leage
лига
=3 милям,



= 4,83 км
m
metre
метр
100 см
m., mi
mile
миля
1609,33 м
mm
millimeter
миллиметр
0,1 см
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micron ['maIkrqn]
микрон
0,001 мм
NM., nm., naut.m.
nautical mile
узел, морская миля
1853,18 м
Yd
yard
ярд
91,44 см
Square measures – Меры площади

a., ac.
acre(s)
акр(ы)
0,4 га
Sq., cm
square centimetre(s)
кв. см
0,0001 м2
Sq. f.
square foot
кв. фут
9,29 дм2
Sq. i.
square inch
кв. дюйм
6,45 см2
Sq. mi.
square mile
кв. миля
2,59 км2
Sq. km
square kilometer
кв. км
1000000 м2
Sq. yd.
square yard
кв. ярд
0,836 м2
Cubic measures – Меры объема
c.c., cu. c
cubic centimetre
кубический 
см3


сантиметр
c.f.
cubic foot
кубический фут
28,32 дм3
c.m., cu. M
cubic metre
кубический метр
м3
cmm
cubic millimeter
кубический 
мм3


миллиметр
c.i., cu. in.
cubic inch
кубический дюйм
16,39 см3
c. yd, cyd
cubic yard
кубический ярд
  764,55 дм3
reg. t
register ton
регистровая тонна
2,83 м3
cd
cord
корд
3,624 м3
Cubic measures of liquids and dry substances –

Меры объема жидкостей и сыпучих тел

bl
barrel
баррель
158,98 л
bu., bsh
bushel
бушель
36,4 л
gal
gallon
галлон (англ.)
4,55 л



галлон (США)
3,785 л

gl.
gill
джил (англ.)
0,14 л



джил (США)
0,12 л
l., lit.
litre
литр
pt
pint ['paInt]
пинта
0,57 л
qr
quarter
квортер
290,94 л
qt
quart
кварта
1,14 л

Weight measures – Меры веса
dr
dram
драхма
1,77 г
gr
gramme
грамм
0,001 кг
hwt
hundredweight
хандредвейт
50,8 кг
kg
kilogramme
килограмм
1000 г
lb
pound
фунт
453,6 г
qr.
quarter
квартер
12,7 кг
st
stone
стон
6,35 кг
t., tn.
ton
тонна большая
1016,048 кг
oz
ounce [auns]
унция
28,35 г

Angles – Углы
4 right angles
= 1 circle, 360 degrees - 360º

1 right angle
= 90 degrees - 90º

1º (degree)
= 60 minutes – 60’

1’ (minute)
= 60 seconds – 60’’.
TEMPERATURE
We usually take temperature with Celsius scale (Centigrade). In Great Britain and USA the temperature is usually taken (measured) with Fahrenheit scale; according to it water boils at 212° and freezes at 32°. Thus, to go over from Fahrenheit scale to Celsius thermometer – Centigrade, it is necessary to know the following formula:
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There are three other scales for measuring temperature: Reaumur’s, Kelvin’s and Rankine’s ones, but they are not widely used. All thermometres are similar but with different scales. For daily civil purposes Fahrenheit and Celsius scales are more convenient, for technical and scientific measurements Rankine and Kelvin scales are in use. 
The ratio of temperature units of the most frequently used scales is as following:

Fahrenheit   
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Reaumur     
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Celius
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To convert F°t into C°t: subtract 32 and multiply by 5/9;

to convert C°t t into F°t: multiply by 9/5 and add 32;

to convert R°t into K°t the F°t scale is changed into C°t scale and then to Kelvin°. 

F → C → K

R → C → K
	
	Fahrenheit (F)
	Centigrade (C)

	Boiling point
	212°
	100°

	
	194°
	90°

	
	176°
	80°

	
	158°
	70°

	
	140°
	60°

	
	122°
	50°

	
	104°
	40°

	
	86°
	30°

	
	68°
	20°

	
	50°
	10°

	Freezing point
	32°
	0°

	
	14°
	-10°

	
	0°
	-17∙8°

	Absolute Zero
	-457∙67°
	-273∙15°


ABBREVIATIONS IN MATHEMATICS
A, a, abs – absolute - абсолютный
a. – 
1. area – площадь

2. acre – акр

3. axis, axes, axial – ось, оси, осевой, аксиальный 


4. angle – угол
abv, above – выше, более 

a/c, acc. – account - счет
AD – Anno Domini – нашей эры
a.f., as follows – как следует далее
A.M., AM, a.m., am – ante meridiem – до полудня
a.m. above mentioned – вышеупомянутый
amt – amount – число, количество, подсчет
An, an – above named - вышеупомянутый
a.q. – any quantity – любое количество
ax – axis, axes – ось, оси
az – azimuth(al) – азимут(альный)
B., b - 
1. base – база, основа, основание


2. before – до, перед


3. breadth – ширина
bal – balance – равновесие, остаток, баланс
BC – Before Crist – до нашей эры
BC, bc, b/c – between centres -  расстояние между осями
BE – bell end – конец конуса
BW – body weight – вес тела
C., Cent – centigrade – Цельсий, по Цельсию
Cm – centimetre – сантиметр
c., cb., cu., cub. – cubic, cube – куб(ический) 

cb – control button – кнопка управления
ccw – counterclock wise – против часовой стрелки
cd – centre distance – расстояние между центрами
cf – confer - сравни
CL, cl – centre line – осевая линия, центральная ось
cos-1 – anticosine – арккосинус
cos – cosine – косинус
csc, cosec – cosecant – косеканс
cot, ctn – cotangent – котангенс
c to c – centre to centre – расстояние между осями

cw – clockwise – по часовой стрелке
D – пятьсот (римская цифра)
D – differential – знак «дифференциал»
D, d – derivative – знак «обычная производная в символе 


 dy/dx  

∂ - partial derivative – знак «частная производная»


обычно в едином символе dy/dx  
d. – 
1. difference – разность

2. deci- - деци-…

3. distance – расстояние
d., deg. – degree – градус, степень
d., dia. – diameter – диаметр
dbl – double – двойной; удвоить
DC – digital computer – цифровой компьютер 
D.C., d.c., d-c – direct current – постоянный ток
dim – dimension – размер, -мерный
dist – distance – расстояние
doz., dz – dozen – дюжина
dx – duplex – двойной
E.g. – for example - например
et al. – et alii – и другие (авторы)
eq. – equal – равный
eqn – equation – уравнение
esp. – especially – особенно 

ep – end point – конечная точка
F° - Fahrenheit – фаренгейт (t° шкала)

F, f(x) – function (of x) – функция (от x)

ft – foot, feet – фут(ы)

fig. – figure – рисунок, схема, цифра, чертеж
Gl. – gill – джилл (брит. – 0,14 литра; США – 0,12 литра)

GCD, gcd – greatest common divisor – наибольший общий

делитель
G.M.T. – Greenwich Mean Time – среднее время по 


Гринвичу
GZ – ground zero – эпицентр
H, h, ht, hth – height – высота
H – hyper- - гипер-
HCF, hcf – highest common factor – наибольший общий

множитель
h., hr(s) – hour(s) – час(ы)
i.e. – that is – то есть
ind – index – показатель
inf – infinity – бесконечность
iv – independent variable – независимая переменная
J – joule – джоуль; знак мнимой величины
K – Kelvin - кельвин (t° шкала)

L - 
1. left – левый

2. length – длина

3. leaque – лига (мера длины)
lb – libra [laIbrq] – фунт (вес – 454 грамма)
LCM, lcm – least common multiple - наименьшее общее

краткое
l – leg – катет 

lg – long – длинный
lge, lg – large – большой
lim – limit – предел
lin – linear [                ] – линейный 

log, ln – logarithm, natural l. - логарифм, натуральный л.

log10 – common logarithm - десятичный логарифм

Ltd – limited - ограниченный

M, m -
1. mass - масса



2. mega- - мега-



3. metre - метр



4. micro- - микро-



5. mile - миля



6. milli- - милли-



7. minute - минута



8. module – модуль
Math., maths – mathematics – математика
max – maximum – максимум 
Mech – mechanics – механика
min – minimum – минимум
mm – millimetre – миллиметр
mod – module, modulus – модуль
M.T.L. – mass, time, length – масса, время, длина


(система единиц)

N, No, no – number(#) – номер, №
Nat – natural – натуральное
n.c., nc – no change – без изменений, не изменяя
n.d. – no date – без даты
neg – negative – отрицательный, минусовой
Nos, nos – numbers – номера, №№

nr – near – близ, около, близко
o.c., i.c. – on centres, in centres – между осями, центрами 

o.d. – outer diametre – внешний диаметр
opp – opposite – противоположный
oz – ounce [auns] – унция (28,3 грамма)

P., p. – power –  степень; мощность, сила
p. - 

1. page – страница


2. part – часть, доля


3. proton – протон
p.c. – 
1. per cent – процент



2. point of curve - точка, начало кривой
per. – period – период
PH, ph – 
per hour – на час, в час, за час
ph – phase – фаза
P.M., p.m. – post meridiem – после полудня 

pm – per minute – в, за минуту
P of O – point of origin – начало, исходная точка координат 

pos., p. – positive – положительный, плюсовой
ps, p.s. – per second – за, в секунду
PT, pt, p – point – точка
pp – pages – страницы
pr - 
1. pair – пара

2. primary – первичный, начальный
pt – pint [paInt] – пинта (0,57 литра)
qr – quarter – четверть
qt., q. – quantity – количество
R – Reamur – Реомюр (t° шкала)

R., r. – 1. radius, radii – радиус(ы)

2. right – правый; прямой угол
rad. – radical – радикал
Rto, r. – ratio – отношение
rect – rectangular – прямоугольник 

rev. – reverse – обратный, противоположный
S. – second, secondary – секунда, вторичный
s – see – смотри 
sec. – secant – секанс
seg. – segment – сегмент
sin – sine – синус
s. l. – straight line – прямая линия 

sq., s. – square – квадрат(ный)
sz – size – размер
T, t -
1. time – время

2. temperature (t°) – температура
tan, tg – tangent - тангенс
ths – thousand – тысяча
tn, t – ton – тонна
TO – turn over – см. на обороте
TV – 1. television – телевидение

2. terminal velocity – предельная скорость
U.m. – undermentioned – нижеупомянутый
UFO – unidentified flying object – НЛО, неопознанный


летающий объект 

Val – value – величина, значение
var – variable – переменная
v.v. - vice versa – наоборот
v., vec. – vector - вектор 

vers – versine, versed sine – синус-верзус
vs – versus – против, в зависимости от…
Wt – weight – вес
w/o – without – без, не
Z., z – zero – ноль
Zzz – zigzag - зигзаг   
LATIN/GREEK 
SINGULAR AND PLURAL FORMS

Singular 
Plural



-is

-es
axis – ось

axis – оси
analysis – анализ
analyses – анализы
hypothesis – гипотеза
hypotheses – гипотезы
parenthesis – скобка
parentheses – скобки
thesis – тезис, диссертация
theses – тезисы, диссертации
basis – база, основание
bases – базы, основания

-a

-ae
formula – формула
formulae – формулы
lamina – тонкая пластинка
laminae – тонкие пластинки

-us

-i

syllabus – программа
syllabi – программы
locus – траектория
loci – траектории
nucleus – ядро
nuclei – ядра
radius – радиус
radii – радиусы
focus – фокус
foci – фокусы
modulus – модуль
moduli – модули
genius – гений, демон
genii; geniuses – гении, демоны
stimulus – стимул
stimuli – стимулы

-on

-a
criterion – критерий
criteria – криетрии
phenomenon – явление
phenomena – явления
polyhedron –
многогранник
polyhedra – многогранники

-um

-a
datum – данное
data – данные
momentum –
момент
momenta – моменты
quantum – квант
quanta – кванты
maximum – максимум
maxima – максимумы
minimum – минимум
minima – минимумы
erratum – ошибка
errata – ошибки
symposium –
симпозиум
symposia – симпозиумы
spectrum – спектр
spectra – спектры
medium – середина
media – середины
 
corrigendum – опечатка, 
corrigenda – опечатки,


поправка  

поправки

-x

-ces

matrix – матрица
matrices –матрицы

radix – основание, корень
radices – корни
vertex – вершина
vertices – вершины
index – показатель
indeces – показатели
appendix – приложение
appendices – приложения
helix – спираль
helices – спирали
PROPER NAMES
Ampere A.M. 

Ампер А.М.

Archimedes

Архимед
Aristotle

Аристотель
Babbage Ch.

Бэббидж Ч.
Becquerel A.H.

Беккерель А.А.
Berkley J.

Беркли Дж.
Bohr N.

Бор Н.
Broglie L. de

Бройль Л. де
Chadwick

Чедвик Дж.
Copernicus N.

Коперник Н.
Coulomb Ch.

Кулон Ш.
Curie M.

Кюри М.
Demokritus

Демокрит
Descartes R.

Декарт Р.
Einstein A.

Эйнштейн А.
Eisenstein F.M.

Эйзенштейн Ф.
Empedocles

Эмпедокл
Epicurus

Эпикур
Euclid 

Эвклид, Евклид
Fahrenheit D.G.

Фаренгейт Д.Г.
Faraday M.

Фарадей М.
Fermat P.

Ферма П.
Fermi E.

Ферми Э.
Fourier J.B.

Фурье Ж.Б.
Galilei G.

Галилей Г.
Gauss C.F.

Гаусс К.
Geiger H.

Гейгер Х.
Gielbert W.

Гильберт У.
Gregory J.

Грегори Дж.
Hamilton W.R.

Гамильтон У.
Hilbert D.

Гильберт Д.
Hippocrates

Гиппократ
Joule J.

Джоуль Дж.
Kelvin W.

Кельвин У.
Laplace P.S.

Лаплас П.
Lawrence O.


Leibniz G.W.

Лейбниц Г.
Maxwell J.C.

Максвелл Дж.
Newton I.

Ньютон И.
Ohm G.S.

Ом Г.С.
Picard E.

Пикард Э.
Plato

Платон
Poincare J.H.

Пуанкаре Ж.А.
Ptolemy C.

Птолемей К.
Pythagoras

Пифагор
Reines F.

Райнес Ф.
Riemann B.???

Риман Б.
???Roentgen W.

Ренген В.К.
???Röntgen K. von

Рёнтген В.К.
Rutherford

Резерфорд Э.
Rydberg Yo.

Рубьерг Й.Р.
Socrates

Сократ
Taylor B.

Тейлор Б.
LIST OF TERMS AND EXPRESSIONS
The list given below consists of words and expressions difficult for translating from English into Russian and vice versa.

Sometimes they are words familiar with commonly used ones (leg - нога; belief - вера; biased - предубежденный; both - оба, etc) or words with terminological meanings (artificial numbers - логарифмы) or prepositions, adverbs or phraseological units where the students and post-graduates make bad mistakes. 

A one, A 1
первоклассный

according to
в соответствии
adjoining leg
прилежащий
 катет
all one
все равно
all the more
тем более
all the same
все равно
alternate angles
накрест лежащие углы
angular minute
угловая минута
artificial numbers
логарифмы
as if, as though
как будто, как если бы
as it were
как бы; так сказать
(in) as much as
поскольку, ввиду того, что
as of (2005)
по данным на 2005 г.
as often as not
нередко
as per
согласно
as proved
в том виде как доказано
at any rate
по крайней мере
at random
наугад
Backward difference
разность назад
bank of a cut
граница разреза
be explicit

чтобы было яснее, понятнее


be of value (importance)
иметь значение
bear in mind
хранить в уме, помнить
because of
из-за, вследствие, поскольку
belief line
доверительная вероятность
be soluble
являться, быть разрешимой
beyond
вне, за
biased estimate
оценка смещения
both … and
как … так и
break point
точка излома
broken brackets
угловые скобки
by means of
посредством, при помощи
by no means
никоим образом
Cardinal (number), power
кардинальное число;


мощность множества
case in hand
рассматриваемый случай
in case
если
in the case of
в случае
in any case
во всяком случае
the case is
дело в том, что
in no case
ни в коем случае
centesimal minute
минута метрическая (угла)
close second
почти первый (в чем-либо)
computer oriented
связанный с компьютером
continuous mapping
непрерывный оператор
contracting mapping theorem
принцип сжимающих 


отображений
convert into
превращать в
convex programming
выпуклое программирование
coprime numbers
взаимно, попарно простые числа
crash problem
срочная программа
cusp, caspidal point
точка возврата
Dashed, dotted line
пунктирная линия ------, ……

debug the system
убрать ошибки из системы 


(комп.)
decimal
десятичная дробь
a repeating decimal
периодическая дробь
depend on/upon
зависеть от
due
во-время, должный
due to
благодаря (чему-то, кому-то),


вследствие
dwell on/upon
остановиться (на чем-то),


рассказать
Essence
суть, истина
the very essence 
истинная суть
evenly even
кратный четырем
unevenly even
кратный двум, но не кратный


четырем
even money
круглая сумма
even number
четное число
even so
даже, если это так
even though
даже, если
ever increasing
все возрастающий
if ever
если это может быть вообще
hardly ever
редко, почти никогда, едва ли
Far cry
большое расстояние, 


большая разница
far from
далеко не
few and far
мало и редко
first things first
сначала главное
fly off at a tangent
отойти от главного, от темы
for
так как
for all that
несмотря на это
for granted
без доказательства
for one
например
for once
на этот раз, однажды
for the sake
ради (чего-либо)
Gem of arithmetic
жемчужина математики,

«золотая теорема»
generalities
общие замечания
generally recognized
общепризнанный
get rid of
избежать (чего-то), отделаться
granting, granted
допустим, что
Half as high
в два раза ниже
half as large/much
в два раза меньше
hard
много, усиленно (что-то делать);

трудный, тяжелый
hardly
едва; еле-еле; вряд ли
have nothing to do
не иметь ничего общего
highlight
основной факт, момент
If and only if
тогда и только тогда
if any, if at all, if ever
если вообще (имеет место)
if so
если да; если так
in any case
во всяком случае
inasmuch
поскольку; ввиду того, что
in order to/for
для того, чтобы
in question
рассматриваемый, исследуемый 
in terms of
в смысле, при условии, за счет,

в каких-то единицах; в понятиях; 


в плане; в виде; на основе
Know-how
справочник, опыт, инструкция
Last but one
предпоследний
let alone
не говоря уже о
likelihood function
функция (правдоподобная,


правдоподобия) 
(as) little as
только, до (перед цифрами)
Make a report
сделать доклад
make sense
иметь смысл
malfunction
неисправность, 


отказывать (об аппаратуре)
marginal concept
решающая концепция
Möbius band, strip
лист Мёбиуса
more often than not
нередко
moreover
кроме того, более того
 (the) more so
тем более, что
most directly
сразу
most probably
вероятнее всего
Neither … nor
ни … ни
nodal singularity, knot
узел
no longer
больше не
non-increasing sets
непересекающиеся множества
not at all
нисколько, вовсе нет
n-taple root
n-кратный корень
null and void
недействительный, 

аннулированный
a number of
немного, несколько, некоторые
the numbers of
масса, много
in numbers
в большом количестве
“Number “3”, “8”, “13”
жарг. названия наркотиков
(Smb’s) number is up
чья-то песенка спета, 

ему крышка
Number of the beast
библ. 666 – число зверя
Odd
нечетный, лишний, добавочный,

случайный
odds
неравенство, излишки
on account of
вследствие, из-за
on no account
ни в коем случае
only
только
the only
единственный
on the one/other hand
с одной/другой стороны
opinions differ
мнения расходятся;

о вкусах не спорят

other than
кроме
out of order
в беспорядке
over the range
в диапазоне, в пределах
owing to
из-за, в связи с, благодаря
Pagoda
запись
par excellence
преимущественно
partial equation
уравнение в частных 


производных
pay attention to
обратить внимание на
place over
помещать над (чертой, буквой)
place the limit
установить предел
proceed from
исходить из
proceed to
приступать к
proceedings
труды (ученого общества),

протоколы, записки
put forward
выдвинуть (теорию)

put into practice
вводить в практику
Question
вопрос
to beg the question
считать вопрос решенным
in question
искомый, рассматриваемый
out of the question
не может быть и речи 
Raise to the power
возводить в степень 
ranging from … to
в пределах от … до
reasoning from this
исходя из этого, 

рассуждая по поводу
regarding/regardless
относительно/независимо от
result
происходить в результате
result from
быть следствием от
result in
иметь в результате
Roentgen rays 
Х-лучи, рентгеновские лучи
root mean square
среднеквадратичное значение
running
подряд
Sampled
дискретный
save and except; save for
за исключением, не считая
scale down
сводить к одному/

определенному масштабу
score(s)
счет; множество; два десятка
seeing
поскольку
set aside
отложить, не учитывать
set forth
выдвигать, излагать
set to
приступать
set up
учредить
singlevalued
однозначный
short cuts
правила делимости
solid angle
телесный угол
solid line
сплошная линия
so much as
столько, как; даже
so much so
до такой степени; так, что
subject matter
основная тема, 


предмет обсуждения
subject to
в соответствии; допуская, если
Take for granted
считая доказанным,


принимать без доказательств
take into account
принимать в расчет

take place
иметь место, происходить

take the floor
взять слово, иметь слово
thanks to
вследствие
that is why
вот почему
theorema aureum
лат. «золотая теорема»
the … the 
чем … тем
thereby
тем самым
therein
в нем, в ней, там
thus far
до сих пор, пока
three times
умноженный на 3, трижды, 

в три раза больше
thrice
трижды
to a lesser extent
в меньшей степени
twice as good as
вдвое лучше
twice as little as
вдвое меньше
twice as much/large as
вдвое больше
two by four
2 х 4; мелкий, незначительный
in two twos
в два счета, немедленно
two upon ten
смотри в оба, 
чтобы (10 пальцев)


не взяли (украли)

Under way
в работе; осуществляемый сейчас 

unequivocal
определенный
unlikely
маловероятно
unlooped
несамопересекающаяся (прямая)
untenable
несостоятельный
Vain; in vain
напрасный, напрасно, тщетно
valid
действительный, правильный
value
значение, величина
vanish
стремиться к нулю
variety of
целый ряд, множество (чего-то)
virtue
свойство
by (in) virtue of
посредством, в силу чего-то
Wake
след, кильватер
in the wake of
вслед за (кем-то)
want
недостаток, отсутствие, 


необходимость

for want of
из-за отсутствия
way
путь, способ; образ действия
by way of
с целью, через, посредством
either way round
любым путем
in a way
до некоторой степени
in a rough way
приблизительно, 

при грубом подсчете
in no way
никоим образом
the other way (round)
иначе (наоборот)
well
вполне, значительно, как раз
well above/over
значительно выше/больше
as well (as)
также и; также как и
whatsoever
вообще, совсем
whence
откуда
whereby
тем самым, посредством чего
whether … or
или … или; независимо от
whether it be
будь то
Yet
еще, все еще; 


тем не менее, однако
as yet
все еще, пока
not yet
еще не 
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