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Специальные модули 
для учебника по алгебре  

и началам математического анализа  
10 класса (базовый уровень)

Пункт 9 «Функция у = ax»

Экономика. Если ежемесячно на банковский вклад, рав-
ный s

0
 рублей, начисляется р%, то через х месяцев вклад s 

станет равным s
0
•  

100
1 + 

x
p 

 
 

:

s(x) = s
0
•  

100
1 + 

x
p 

 
 

.

Найдём, например, на сколько процентов возрастёт бан-
ковский вклад за год, если ежемесячно банк начисляет на 
него 2%.

1. Сначала найдём, каким станет вклад через 12 месяцев:

s(12) = s
0
•(1 + 0,02)12 = s

0
•1,0212 ≈ 1,27s

0
.

2. Выясним, на сколько вырос вклад за год:

s(12) – s
0
 = 1,27s

0
 – s

0
 = 0,27s

0
.

3.  Определим, сколько процентов от начального вклада 
составляет этот прирост:

 0

0

(12) – s s
s

•100% = 0

0

0,27s
s

•100% = 27%.

174.⚪  Процент инфляции показывает, на сколько про-
центов (в среднем) выросли цены.

1) Выразите процент инфляции за х месяцев, если еже-
месячная инфляция составляла 3%.

2)◼ Вычислите с помощью калькулятора годовой процент 
инфляции.
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Пункт 11 «Свойства логарифмов»
Домашняя контрольная работа № 3

7. 1) На сколько процентов возрастёт вклад в банке за два 
года, если банк ежемесячно начисляет 3%?

2)◼  Найдите сумму, которая окажется на вкладе через 
два года, если начальный вклад составил 10 000 р.

Пункт 27 «Понятие о вероятности»

450. Лотерейные билеты пронумерованы целыми числа
ми от 1 до 200 включительно. Какова вероятность того, что 
номер наудачу взятого билета кратен 7 или 5?

Пункт 29 «Числа и числовые выражения»

514. Решите задачи.
2)  На автозаправочной станции клиент отдал кассиру 

1000 р. и попросил залить бензин до полного бака. Цена бен
зина 35 р. за литр. Клиент получил 20 р. сдачи. Сколько лит
ров бензина было залито в бак?

3) В квартире установлен прибор учёта расхода горячей 
воды (счётчик). Показания счётчика 1  декабря составляли 
208 м3 воды, а 1 января — 214 м3. Сколько рублей нужно за
платить за горячую воду за декабрь, если стоимость 1 м3 го
рячей воды составляет 151,36 р.?

4) Пачка печенья стоит 37 р. Какое наибольшее количе
ство пачек печенья можно купить на 150 р.? 

5)  Килограмм картофеля стоит 28  р. Максим купил  
4 кг картофеля. Сколько рублей сдачи он должен получить 
с 500 р.?

8) Пачка сливочного масла стоит 50 р. Пенсионерам ма
газин делает скидку 7%. Сколько рублей стоит пачка масла 
для пенсионеров?

9) Налог на доходы в России составляет 13% от заработ
ной платы. Заработная плата Марии Ивановны равна 30 000 р. 
Сколько рублей она получит после удержания налога на до
ходы?

10)  Товар на распродаже уценили на 40%, при этом он 
стал стоить 810 р. Сколько рублей стоил товар до уценки?

11) Билет на автобус стоит 17 р. Какое максимальное ко
личество билетов можно будет купить на 100 р. после повы
шения цены билета на 20%? 



18

13)  Тетрадь стоит 24  р. Сколько рублей заплатит по
купатель за 60 таких тетрадей, если при покупке более 
50  тет радей магазин делает скидку 10% от стоимости всей 
покупки? 

515.  1)  Для одного из предприятиймонополистов зави
симость объёма спроса на продукцию q (единиц в месяц) от 
её цены p (тыс. р.) задаётся формулой: q = 210 – 15p. Опреде
лите максимальный уровень цены p (в тыс. р.), при котором 
значение выручки предприятия за месяц r = q•p составит не 
менее 360 000 р.

516.  Решите задачи, используя формулу банковского 
кредита на сумму K рублей, взятого на n лет под p% годовых 
с ежегодным погашением a рублей:

K(1 + 0,01p)n = (1 + 0,01 )  – 1
0,01

np
p

a .

1) 31 декабря Иван взял в банке кредит на сумму K руб
лей. Схема выплаты кредита следующая: 31 декабря каждо
го следующего года банк начисляет 10% на оставшуюся сум
му долга (т. е. увеличивает долг в 1,1 раза), затем Иван пере
водит в банк 2 928 200 р. Сколько рублей взял Иван в банке, 
если он выплатил долг четырьмя равными платежами (т. е. 
за четыре года)?

2)  В июле планируется взять кредит в банке на сумму 
6 млн р. на несколько лет. Условия его возврата таковы:

— каждый январь долг возрастает на 20% по сравнению 
с концом предыдущего года;

—  с февраля по июнь каждого года необходимо выпла
тить часть долга;

— в июле каждого года долг должен быть на одну и ту же 
величину меньше долга на июль предыдущего года.

На какой минимальный срок следует брать кредит, что
бы наибольший годовой платёж не превысил 1,8 млн р.?

517. Вклад в банке ежегодно увеличивается на 20%. Че
рез сколько лет сумма денег на счёте вклада превысит перво
начальную не менее чем вдвое?

518.  Алексей приобрёл ценную бумагу за 7000  р. Цена 
бумаги каждый год (по истечении полного года) возрастает 
на 2000 р. В любой момент Алексей может продать бумагу и 
положить вырученные деньги на банковский счёт. Каждый 
год сумма на счёте будет увеличиваться на 10%. В течение 
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какого года после покупки Алексей должен продать ценную 
бумагу, чтобы через 30 лет после покупки этой бумаги сумма 
на банковском счёте была наибольшей?

Раздел «ОТВЕТЫ»

174. Ответ: 1) (1,03x – 1)•100%; 2) ≈ 42,6%.

450. Ответ: 63
200

.

514. Ответы: 2) 28 л; 3) 908,16 р.; 4) 4 пачки; 5) 388 р.; 
8) 46,5 р.; 9) 26 100 р.; 10) 1350 р.; 11) 4 билета; 13) 1296 р.

515. Ответ: 1) 12 000 р.

516. Ответ: 1) 9 282 000 р.

517. Ответ: 4 года.

518. Ответ: в течение седьмого года.

Раздел «СОВЕТЫ и РЕшЕния»

515.  Решение. 1) Значение r = qp должно быть больше 
или равно 360, т. е. 360 ⩽ qp, 360 ⩽ (210 – 15p)p, 15p2 – 210p + 

+ 360 ⩽ 0, p2 – 14p + 24 = 0, p
1, 2

 = 7 ± 49 –  24  = 7 ± 5, p
1
 = 2, 

p
2
 = 12, 2 ⩽ p ⩽ 12. Цена должна быть не меньше 2000 р., но 

не больше 12 000 р. Значит, получаем 12 000 р.

517. Решение. Через n лет сумма S
n
 на счёте станет равна 

S
0
•1,2n, где S

0
  — первоначальный вклад. Должно быть 

S
0
•1,2n ⩾ 2S

0
; 1,2n ⩾ 2; n ⩾ 4. Получаем 4 года.

518.  Решение. Величина банковского процента от стои-
мости ценной бумаги, равной 7000 + 2000n (р.), где n — ко-
личество лет после покупки, должна стать не меньше 2000 р.

0,01(7000 + 2000n) ⩾  2000, 200n ⩾  1300, n ⩾  6,5, т.  е.  
n = 7. Получаем, что продать ценную бумагу нужно в тече-
ние седьмого года.
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SMALL BUSINESS
1  Read a fragment from a new letter from 

Andrew’s cousin Mary and learn more about 
her new job. What kind of functions does 
she perform? In a bigger company, what 
departments perform these functions?

2  Add -ing verb forms to enumerate Mary’s duties 
in each function.

3  Discuss in pairs advantages and disadvantages 
of managing a small company all by yourself 
like Mary does and of working for a larger 
company. Which would you prefer?

4  Complete the sentences with either personal or 
personnel.

1 My sister is a ___ assistant to the Managing 
Director.

2 Do you call this a Human Resources 
Department or a ___ Division?

3 Do you agree that ___ and professional life 
should be kept apart?

4 I’d like to speak to you about a ___ matter.
5 Do we have enough trained ___ to offer new 

services?
6 She is studying ___ management.
7 The book is based on the author’s ___ 

experience.
8 We’ve advertised for extra security ___ .
9 She is the head of ___ for an international 

corporation.
10 There is a letter for you marked ‘___’.
11 I’d like to change the subject because I think 

we’re getting too ___.
12 I intend to take ___ responsibility for seeing 

that the documents reach you in time.

5  Complete the sentences with suitable words 
from your active vocabulary.

1 Every _____ wants to have a team of efficient 
specialists.

2 A department which is responsible for 
maintaining relations with media is called 
_____.

3 A senior manager has much more 
responsibility than an ordinary ______.

4 If you want to get this prestigious job, you 
need to have excellent _____.

5 _____ is in charge of promoting the 
company’s product.

6 It is very difficult to work in _____ because 
you need to be a good psychologist when 
you hire people. _____ is not an easy 
process.

7 _____ deals with all the money matters.
8 Having no problems with computers’ 

hardware and software depends on having 
good professionals in _____.

9 I like my new job. A mobile phone is one of 
the ____ that come with the job.

10 My annual ____ is £20 000.

Dear Andrew,

Thank you for writing me so often! I’m very busy in 
my new job, but I feel a bit lonely with no relatives 
or friends here. 
You’ve asked me whether I like my job and what I’m 
actually doing. I manage a flower shop in a large 
mall. I’m fully responsible for its functioning, which 
means that I manage the shop assistants, handle the 
money matters and control the shop stock. I have 
to hire (and sometimes to fire) the shop assistants, to 
plan their work hours and to train new personnel.
My duties also include paying rent to the mall and 
paying other invoices. Every day I have to record the 
shop’s sales and deposit the money in the bank. 
The best part of my job is controlling the stocks. 
I order cut flowers and potted plants and some 
other things like toys and souvenirs that we sell. I 
like arranging it all so that a customer buys not only 
the flowers but something else as well. Putting ads in 
magazines is also part of my job. 
…

1 ___ sales 
assistants

2 ___ money 
matters 3 ___ stock

Commonly  
confused words
personal /'pÆ:s@nl/ – personnel /"pÆ:s@'nel/
Which of these words means ‘people em-
ployed in a company’? Which means ‘belong-
ing to a particular person’?
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CURRENCY
1 What is currency? Read the definitions (a–c) 

and answer the questions (1–3). 

currency
a the system or type of money that a country 

uses 
b something that is used as money
c the quality or state of being used or accepted 

by many people

1 In which of the meanings is the word 
currency used in financial sphere? 

2 Which is a metaphorical meaning? 
3 Is there one word in Russian which covers 

all the three meanings? 

2 In which meaning is the word currency used in 
sentences 1–8? Translate the sentences into 
Russian.

1 Furs were once traded as currency.
2 This story is gradually gaining currency.
3 They were paid in US currency.
4 The argument has received wide currency.
5 In most European countries there is a single 

currency called euro.
6 The idea was common currency in European 

literature.
7 In Japan the local currency is the yen.
8 Many slang words have short currency.

3 Which foreign currencies do you know? Match 
the countries (1–8), their currencies (a–h) and 
the international codes from the box. 

JPY     RUB      CNY      CHF 
INR      CEK    USD      GBP

4 Read the fact file about currency. Which facts 
(1–7) were new to you and which did you know 
before reading the text? Which fact seemed the 
most interesting/the funniest to you? 

5 Work in pairs. Student A, read the text and 
follow the instructions below. Student B, look at 
page 8.

1 Explain the meanings of the highlighted 
words to your partner. 

2 Retell the text to your partner. 
3 Listen to your partner retell his/her text and 

fill in the fact file. 
4 Retell your partner’s text using your fact file 

to help you.

FACT FILE

1 Only 8% of the world’s currency is physical money, the rest only exists on 

computers. 

2 When Australia stopped using the pound as its currency, some of the 

suggested names for the new currency were austral, the oz, the boomer, the 

kanga, the emu, the digger and the Quid before the government ultimately 

settled on the Australian dollar.

3  Due to the high value of tea in many parts of Asia, tea bricks were used as a 

form of currency throughout China, Tibet, Mongolia, and Central Asia.

4 Stores on US military bases around the world don’t accept pennies as 

currency because they’re “too heavy and are not cost-effective to ship”.

5 Adobe Photoshop detects if you are trying to edit an image of currency, and 

stops you from opening/printing the file.

6 The pre-Columbian Aztec Empire used cocoa beans as the currency for small 

everyday transactions. A small rabbit was worth 30 cocoa beans, a turkey egg 

cost 3 cocoa beans, and someone’s daughter to be used as a human sacrifice 

cost 500 cocoa beans.

7 Benjamin Franklin misspelled “Pennsylvania” on purpose when designing the 

state’s currency in order to put a stop to forgers.

1 Russia
2 Japan
3 Switzerland
4 The UK
5 China
6 India
7 Sweden
8 The USA

a Franc 
b Rupiah
c US dollar
d Yuan
e Krona
f Yen
g Pound
h Ruble

./objects/b105113/index.xhtml
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The US Dollar
The United States dollar (sign $, code USD) is the official 
currency of the USA and its overseas territories as well 
as some other countries. It is the currency most used in 
international transactions. 

The US dollar has many nicknames. One of the most 
popular ones is a buck. Other well-known names of 
the US currency include greenmail, green and dead 
presidents (the last because deceased presidents are 
pictured on most bills). A grand, sometimes shortened 
to simply G or the suffix K (from kilo) are commonly 
used to denote $1,000. However, the $1,000 note is no 
longer in general use.

Currently printed denominations are 1, 2, 5, 10, 20, 50 
and 100 dollars. Notes above the $100 denomination 
stopped being printed in 1946 and were officially 
withdrawn from circulation in 1969. With the advent of 
electronic banking, they became unnecessary.

6 Prepare a short story about any other currency. 
Prepare a similar fact file as a plan for your 
story.

PERSONAL BUDGETING
1 Andrew has to plan his personal budget now. 

What do you think personal budgeting is? What 
sources of income can you name? What does 
a person usually spend money on? Brainstorm 
ideas. 

2 In pairs, put the words from the box under the 
correct expense categories (A–G). Use the 
dictionary to look up unknown words. Check by 
comparing your results with another pair.

rent/mortgage    food    life insurance    
museums     shirts     snacks     cable      
tuition fees     fitness     cinema     dental    
lessons of French     shoes     tableware     
take-away     water     fuel     theatre     
parking     lottery     toiletries     travel     taxi    
jeans     eye care     cookware     electricity

A Housing and household
B Healthcare
C Groceries
D Clothing
E Education
F Transportation
G Entertainment

3 In small groups, think about what you can add 
to these categories. Share your ideas with the 
class.

FACT FILE
Country 1

Currency 2

Basic facts 3

History/nicknames 4

Notes 5

./objects/b113077/index.html
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4 In pairs, answer the questions. Report some of 
the information to the class.

1 What bills does your family have to pay?
2 Do you spend much of your pocket money 

on entertainment? What entertainments do 
you spend your money on?

3 How often do you buy seasonal clothes?
4 How much money on average does your 

family spend on groceries?
5 Should we consider healthcare in our 

monthly expenditure or should we pay for it 
from savings when necessary? 

5 Look at Andrew’s monthly expenditure and 
compare it with the monthly expenditure of his 
cousin John. Speak about their expenditures 
using the ideas from Speak Out. Who do you 
think can save more money?

Andrew John

Salary £ 4000 £ 8000

Accommodation £ 1000 £ 2000

Transport £ 400 £ 1400

Clothes £ 300 £ 100

Going out £ 400 £ 200

Food £ 300 £ 500

Bills £ 600 £ 1200

SPEAK OUT | Comparing expenditures

John spends two/three times as much on … as 
Andrew does.
Andrew spends 50% more/20% less on … than 
John does
The biggest part of John’s salary is spent on … .
Andrew spends too much/not really much on … .

6 Andrew has found an article on personal 
budgeting. Read it and say which of the 
sentences (A–C) reflects its main idea best.

A You should always keep track of your 
expenses.

B Tracking your budget is necessary to 
reconsider your expenses. 

C If you track your expenses, you will never be 
in debt.

7 In pairs, read the text again and make a list of 
recommendations the article gives on personal 
budgeting. Compare it with another pair. Whose 
list is more complete?

When you think of tracking your expenses, what 
comes to mind first? Maybe you’re curious about 
where your money is going. Or, do you dread the 
thought of having to write down every penny you 
spend? Most people only track their spending 
for a few weeks so that they can see where their 
money is actually going. Other people only track 
certain types of expenses, like where they spend 
their cash. 

Tracking where your money is going is the 
process of writing down what you spend. 
You may use a little notebook to do this, a 
spreadsheet, an app on your phone or other 
software programmes. You might track as you 
spend money or you might collect receipts and 
track at the end of the day or week. Regardless 
of which method you choose, the purpose is the 
same – you want to see what you’re spending 
your money on so that you can make some 
decisions about how to spend it more wisely.

When you first start tracking expenses, you 
might be tempted to jot down what you should 
be spending. Fight that urge and spend as you 
normally would. Tracking isn’t meant to make 
you feel guilty and stop you from spending. It’s 
meant to highlight what your habits are so that 
you can make some choices and changes later.

It’s unrealistic to think that you’ll track your 
spending forever. If you can track for a month, 
be proud of yourself and incorporate what you 
learned into your monthly budget. Then, if your 
circumstances change, go back to tracking for 
another few weeks to get your spending in line 
with your new level of expenses or income.

For each week, record dates you are tracking. 
Record cash balances on hand or in your 
bank account and list any income you expect 
to receive during each week. List the dates 
down the left side and record actual money 
spent each day. You can also create your own 
categories. Maybe you want to track coffees, 
magazines or fuel separately. Weekly savings 
amounts also need to be recorded, and don’t 
forget to keep track of seasonal expenses. Total 
all columns and subtract actual expenses from 
actual income. If there is a surplus, this means 
you should have money in your wallet or bank 
account. This becomes the cash balance for the 
next week.

./objects/b113076/index.html
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MORTGAGE
1 Andrew now lives separately from his parents 

and he has found a flat to rent. His elder 
sister Jane, who is married, has taken out 
mortgage. Read the key words (1–8) on renting 
and mortgage. Match the words with English 
explanations a–h, then suggest Russian 
equivalents for the words

a to let someone live in a house, room etc that you own, or 
use your land, in return for money

b money which you leave to accommodation owner in case 
you break something there

c a person who finds suitable accommodation for you
d to regularly pay money to live in a house or room that 

belongs to someone else, or to use something that belongs 
to someone else 

e a person who rents accommodation
f to give money to the owner of the accommodation where 

you live 
g with/without furniture
h a person who offers accommodation for rent

a a record of previous loans/credits of a certain person and 
their repayment

b conditions to take out a mortgage/loan/credit
c to agree with the terms of a deal
d a legal arrangement by which you borrow money from a 

bank or similar organisation in order to buy a house and 
pay back the money over a period of years

e a monthly payment of your loan/credit 
f something a bank can sell if a person cannot pay off the 

debt to it
g the part of the purchase price paid in cash up front 

reducing the amount of the loan or mortgage
h the cost of borrowing money, or conversely, the income 

earned from lending money; it is expressed as percentage of 
the sum borrowed

Renting 
1 to rent 
2 tenant
3 to rent out
4 estate agent
5 deposit 
6 landlord/landlady 
7 to pay the rent
8 furnished/unfurnished 

Mortgage
1 mortgage
2 installment
3 collateral 
4 loan arrangements 
5 credit history 
6 down payment
7 interest rate 
8 to sign a contract 

2 In pairs, use the key vocabulary from Exercise 
1 to talk about mortgage and renting. What do 
you think are the pluses and minuses of both? 
Share your ideas with the class.

3    B T008  Andrew and Jane are discussing their 
accommodation. Listen to their conversation 
and say which pluses and minuses of renting 
and mortgage they mention. Do they mention 
the same pros and cons as you have pointed 
out?

./objects/b105116/index.xhtml
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4    B T008   Listen to the conversation again. Are 
the statements true, false or not stated? Give 
reasons.

1 Andrew shares a flat with his colleague.
2 Jane’s house is close to where Andrew lives.
3 Jane didn’t have many problems when taking 

out a mortgage.
4 Jane’s mortgage is £60,000.
5 Jane is worried about paying the mortgage.
6 Andrew finds the interest Jane pays too high. 

5    B T008   Work in pairs. Listen to the conversation 
again. Student A, make notes about Andrew’s 
remarks. Student B, make notes for Jane’s 
remarks. Try to reconstruct the conversation. 
Roleplay the conversation between Andrew and 
Jane.

Student activities
Business Communication, Currency, 
Exercise 5, page 4

Student B, read the text and follow the 
instructions below.  

1 Explain the meanings of the highlighted 
words to your partner. 

2 Retell the text to your partner.
3 Listen to your partner retell his/her text and 

fill in the fact file. 
4 Retell your partner’s text using your fact file 

to help you. 

FACT FILE
Country 1

Currency 2

Basic facts 3

History/nicknames 4

Notes 5

The Russian Ruble
The Russian ruble (or rouble) is the official currency of 
the Russian Federation. Originally the ruble was the cur-
rency of the Russian Empire, later it was the currency of 
the Soviet Union. 

It is believed that the word ruble is derived from the 
Russian verb which means something like to cut or 
to chop in English. Rubles were parts of the grivna – 
pieces of silver with notches indicating their weight. 
Each grivna was divided into four parts so the silver rod 
weighing one grivna was split into four parts, which were 
called rubles. A popular theory deriving word ruble from 
rupee is probably not correct. 

The ruble is first mentioned in the 13th century in a 
Novgorod birch bark manuscript. However, from the 14th 
to the 17th centuries the ruble was neither a coin nor a 
currency but rather a unit of weight and account. Ruble 
coins as such did not exist till Peter the Great, when in 
1704 he reformed the old monetary system.
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