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1. ГРАМАТИЧЕСКИЙ МАТЕРИАЛ

1.1. Модальные глаголы (modal verbs)

Модальными глаголами называются глаголы, которые выра​жают отношение действующего лица к действию или состоянию, вы​раженному сказуемым. К модальным глаголам относятся глаголы can, may и must.

Основные особенности модальных глаголов заключаются в том, что они:

не требуют после себя инфинитива смыслового глагола без части​цы to:

I can do this.

образуют вопросительную и отрицательную формы без вспо​могательного глагола:

Can you help me? No, I cannot. (I can't);

глаголы can и may имеют только формы настоящего и прошед​шего времени, глагол must — только форму настоящего времени. Сложных глагольных форм модальные глаголы не образуют;

в 3-м лице единственного числа настоящего времени не имеют окончания -s:

Не can speak English;

не имеют неличных форм (инфинитива, герундия и причастия).
Глагол сап

Глагол cаn (прошедшее время could) выражает физическую или умственную способность выполнить действие, выраженное сказуе​мым. На русский язык cаn переводится формами глаголов мочь и уметь:

Не can speak English.
Он умеет говорить по-английски.

Не cannot help you now.
Он не может помочь вам сейчас.

В значении глагола cаn, а также взамен его недостающих форм мо​жет употребляться сочетание to be able быть в состоянии. Например:

I shall be able to come to see you tomorrow. – Я смогу прийти к вам завтра.

1 was able to (=could) do this. – Я смог это сделать.
Глагол may
Глагол may (прошедшее время might) выражает:

разрешение:

May I come in? – Можно мне войти?

возможность или предположение:

It may rain today. – Может  быть, сегодня будет дождь (предположение).
This book may give you much pleasure. – Эта книга может доставить вам большое удовольствие (возможность).

В значении глагола may, а также взамен его недостающих форм может употребляться сочетание to be allowed to. Например:

I was allowed to do this work. – Мне разрешили выполнить эту работу.

You will be allowed to go out in two days. – Вам   разрешат   выходить на улицу через два дня.
Глагол must
Глагол must выражает необходимость или моральную обя​занность. На русский язык глагол must переводится словами должен, нужно, надо:

I must get up early every day. – Мне нужно вставать рано каждый день.
Глагол must не имеет прошедшего времени. Для выражения про-
шедшего или будущего времени
вместо глагола must употребляется
его заменитель to have to:

I shall have to get up early tomorrow. – Завтра   мне   придется встать рано.

I had (did not have) to get up
early yesterday. – Вчера мне пришлось (не пришлось) встать рано.
Глагол to have (to)

Глагол to have с последующим инфинитивом другого глагола с частицей to имеет модальное значение долженствования и употреб​ляется как заменитель модального глагола must:

I had to wait for the tram for 10 minutes yesterday. – Вчера   мне  пришлось ждать трамвай 10 минут.

Глагол to have с последующим инфинитивом с частицей to чаще всего переводится на русский язык словами приходится, вынужден.
Глагол to be (to)

Глагол to be в сочетании с инфинитивом другого глагола с ча​стицей to имеет модальное значение и указывает на то, что действие должно совершиться согласно намеченному плану или договоренно​сти:

Comrade N. is to make a report at the next meeting. – Товарищ H. должен сделать доклад на следующем собрании.
Глагол should
Глагол should может употребляться в качестве модального глагола, выражая моральную обязанность или необходимость совер​шения действия. Глагол should переводится на русский язык как следует, следовало бы, должен:

You should help him. – Вам следовало бы помочь ему.

1.2. Местоимения some, any, no, every и их производные

	some – несколько, некоторые 
	any –

любой, какой-нибудь
	no –

нет, никакого
	every –

каждый



	somebody – 

кто-то
	anybody –

 кто-нибудь
	nobody – никто
	everybody – каждый


	someone
something – что-то
	Anyone/anything – что-нибудь
	no one/ nothing – ничто
	everyone/everything – все


	somewhere – где-то

	anywhere – где-либо
	nowhere - нигде
	everywhere - везде


Наряду с неопределенным артиклем в качестве определителя существительного могут употребляться местоимения some и any.

Местоимения some и any употребляются для обозначения неопределенного количества предметов или вещества. Местоимение some имеет значение «несколько», «некоторые». Some употребляется в утвердительном предложении.

We have got some dictionaries. – У нас есть несколько словарей.

Местоимение any имеет значение «какие-то», «какие-нибудь», либо «сколько-нибудь». Обычно употребляется в вопросительных и отрицательных предложениях, однако any может выступать и в утвердительных предложениях, где оно имеет значение «любой».

Are there any pens on the table? – На столе есть какие-нибудь ручки?

Is there any meat on the frying-pan? – В сковороде есть мясо?

I can read any English book in the original. – Я могу читать любую английскую книгу в подлиннике.

При наличии отрицания not местоимение any имеет значение «никакие» или «нисколько» и может быть заменено отрицательным местоимением no:

There aren't any flowers in the vase. – В вазе нет цветов.

There are no flowers in the vase. – В вазе нет цветов.


Производные местоимения и наречия употребляются по тем же правилам, что и неопределенные местоимения some, any, no, every.


Когда эти местоимения употребляются в качестве подлежащего, глагол-сказуемое всегда стоит в единственном числе.

There is nobody in that room. – В той комнате никого нет.

1.3. Местоименные прилагательные much, many, little, few, a little, a few

	с исчисляемыми существительными
	с неисчисляемыми существительными

	many - много
	much - много

	a few - несколько
	a little - немного

	few - мало
	little - мало


Much «много», little «мало» определяют неисчисляемые существительные. Many «много», few «мало» определяют исчисляемые существительные:

Is there much light in your room? No, there isn't. There isn't much light in my room. There is little light in my room.

Are there many forks in the drawer? No, there aren't. There aren't many forks in the drawer. There are few forks in the drawer.

Little и few в сочетании с неопределенным артиклем образуют устойчивые сочетания со значением: a few «несколько», a little «немного», «несколько»:

I have a few friends here. – У меня здесь есть несколько друзей. (Ср. I have few friends here. У меня здесь мало друзей.)

There is a little milk in the saucer. – В блюдце есть немного молока. (Ср. There is little milk in the saucer. В блюдце мало молока).

1.4. Косвенная речь (Reported Speech)

При переводе прямой речи в косвенную меняется подлежащее и соответственно форма глагола-сказуемого

Mary says, "I don't know his address." Mary says that she doesn't know his address.

Для передачи чужой речи употребляются глаголы to say, to tell, to ask и другие, за которыми идет придаточное дополнительное предложение. Если эти глаголы стоят в прошедшем времени, то соблюдаются правила согласования времен; указательные местоимения и наречия времени и места заменяются по смыслу следующими словами:

	Прямая речь
	Косвенная речь

	yesterday
	the day before, on the previous day 

	tomorrow
	the next day, the following day ago before

	this (these)
	that (those)

	here
	there 

	now
	then, at that time, immediately

	last night
	the previous night

	today
	that day

	tonight
	that night


Также при переводе прямой речи в косвенную, в том случае, когда глагол «говорения» выступает в прошедшем времени, в придаточном предложении наблюдается сдвиг времен.

	Present Simple - Past Simple
	He lives in New York.
I thought that he lived in New York.

	Present Continious - Past Continious
	Mother is sleeping.
I knew that mother was sleeping.

	Present Perfect - Past Perfect
	He has returned from London.
I was told that he had returned from London.

	Past Simple - Past Perfect
	He bought a new car.

I heard that he had bought a new car.

	Future - Future-in-the-Past
	He will send us a letter.

I supposed that he would send us a letter.


Если высказывание имеет форму вопроса, то при переводе его в косвенную речь порядок слов меняется: в косвенном вопросе употребляется порядок слов, характерный для повествовательного предложения, при этом специальный вопрос присоединяется к главному-предложению с помощью союзных местоимений или наречий (what, who, how, when, etc.), a общий вопрос — с помощью союзов if или whether, которые соответствуют русской частице ли в аналогичных структурах:

	Специальный вопрос
	 
	He asked me

	(Special Question)
	
	He wanted to know

	 
	 
	He wondered

	What are you doing?
	
	what I was doing.

	Where do you live?
	
	where I lived.

	Where does he work?
	
	where he worked.

	What is Nick doing?
	
	what Nick was doing

	What have you prepared for today?
	
	what I had prepared for that day

	When did you come home yesterday?
	
	when I came home the day before.

	When will your mother come home?
	
	when my mother would come home.

	 
	
	 

	Общий вопрос
	 
	He asked me

	(General Question)
	
	He wanted to know

	 
	 
	He wondered

	Are you watching TV?
	if / wheather
	I was watching TV.

	Do you play chess?
	
	I played chess

	Does she go to school?
	
	She went to school.

	Are you listening to me?
	
	I was listening to him.

	Have you done your homework?
	
	I had done my homework.

	Did you skate last winter?
	
	I had skated the winter before.

	Will you see your friend tomorrow?
	
	I should see my friend the next day.


1.5. Группа временных форм Perfect
Группа временных форм  Perfect образуется при помощи вспомогательного глагола to have в настоящем времени и причастия II смыслового глагола.

have    +    V3 (-ed)

В вопросительном предложении вспомогательный глагол to have стоит перед подлежащим; для образования отрицательной формы глагола частица not ставится после вспомогательного глагола to have.

Настоящее завершенное время (The Present Perfect Tense) 

	Утвердительные предложения 
	Вопросительные предложения
	Отрицательные предложения

	His pupils have made good progress lately.
	Have his pupils made good progress lately?
	His pupils haven't good progress lately.

	She has read this book.
	Has she read this book?
	She hasn’t read this book.


Прошедшее завершенное время (The Past Perfect Tense) 

Утвердительные   

   Вопросительные   

Отрицательные

  предложения
                          предложения


   предложения

By the time he came 
             Had you done it
                      I hadn't done it

I had done it.  


   by the time he came? 

  by the time he came.

Будущее завершенное время (The Future Perfect Tense) 

Утвердительные   

   Вопросительные   
            Отрицательные

  предложения
                           предложения

              предложения
I shall have done it  
            Shall I have done it               I shall not have done it

by the time he comes.                  by the time he comes?
          by the time he comes.

Значение

1. Present Perfect обозначает действие, которое завершилось к настоящему моменту и результаты которого ощущаются в настоящем:

I have lost my exercise-book (and now I am unable to prepare my homework). 

2. Present  Perfect  обозначает  действие,   которое  началось  в  прошлом, продолжалось в течение некоторого времени вплоть до настоящего момента и иногда продолжается в момент речи:

Не has lived in this street for five years. They haven’t seen us since the end of October.

Следующие наречия неопределенного времени и частотности обычно употребляются с Present Perfect: already «уже» (в утвердительных предложениях); yet «еще, уже» (в отрицательных и вопросительных предло​жениях); ever «когда-либо»; never «никогда»; lately «недавно»; recently «недавно»; of late «недавно»; just «только что» (в утвердительных предложениях); seldom «редко»; twice «дважды»; so far «до сих пор».

Различия между Present Perfect и Past Simple

Прошедшее время группы Simple всегда связано с прошедшим периодом времени (который может быть указан в предложении или ясен из контекста), тогда как при употреблении настоящего времени группы Perfect внимание особо привлекается к результату действия,  к приобретенному опыту. Present Perfect имеет связь с настоящим временем.

Have you ever been to England? (Present Perfect) Были ли вы когда-нибудь в Англии?

When were you in England? (Past Simple) Когда вы были в Англии?


Настоящее время группы Perfect часто употребляется для того, чтобы начать разговор. Если разговор продолжается на уже упомянутую тему, то он дается в прошедшем времени группы Simple, даже если время не упоминается, так как действия ассоциируются с прошедшим временем.

You look brown, have you been away?

Yes, I’ve been to the South.

Did you have a good time?

Yes, I had a very good time.

1.6. Типы вопросов

Структура вопросительного предложения в английском языке отличается от структуры повествовательного предложения порядком слов. Выделяют следующие типы вопросительных предложений: общий, специальный, разделительный и альтернативный вопросы.

Общий вопрос (General Question)

Вопросы, требующие ответа да или нет, называются общими вопросами. В английском языке они начинаются со вспомогательного глагола.

Have you seen the film already? – Yes, I have.





         No, I haven’t.
Альтернативный вопрос (Alternative Question)

Структура в альтернативном вопросе такая же, как и в общем. Альтернативный вопрос состоит из двух частей, соединенных союзом or. Его первая часть строится по типу общего вопроса, а вторая представляет собой альтернативу к одному из членов первой части и присоединяется с помощью союза or. В данном типе вопроса нельзя дать утвердительный или отрицательный ответ.

Have you read the text or written the composition? – We have read the text.

Разделительный вопрос (Disjunctive Question)

Разделительный вопрос состоит из двух частей: утвердительного или отрицательного повествовательного предложения и краткого вопроса (tag). Этот тип вопроса употребляется в том случае, когда говорящий предполагает получить подтверждение высказывания, содержащегося в первой части предложения, или стремится уменьшить категоричность своего суждения.

К утвердительному предложению добавляется отрицательный вопрос (negative tag), построенный по типу общего вопроса, а к отрицательному утвердительный вопрос (positive tag).

Английское предложение с разделительным вопросом может соответствовать русскому вопросительному предложению с частицей «ведь»:

You have done the translation yet, haven’t you? – Yes, I have.







     No, I haven’t.

She hasn’t cooked the supper, has she? – Yes, she has.






    No, she hasn’t.

Кроме того, разделительный вопрос может соответствовать русским вопросам «не так ли?», «не правда ли?», «да?»

Специальный вопрос (Special Question)

В отличие от общего вопроса, который относится к содержанию всего предложения в целом, специальный вопрос относится к одному члену предложения. Поэтому специальный вопрос всегда начинается с вопроситель​ного слова, заменяющего тот член предложения, к которому он относится. За вопросительным словом следует личная форма глагола, а затем подлежащее предложения:

	Вопросите-льное слово
	 +
	Вспомогатель-ный глагол
	 +
	Подлежа-щее
	 +
	Основ-ной глагол
	 +
	Второстепенные члены предложения


What                        has                         he                  given           to you lately?

В специальном вопросе к подлежащему, вспомогательный глагол ставится в 3 лице, единственного числа. 

We’ve never done it before. – Who has never done it before?

1.7. Условные предложения

Условные предложения в английском языке вводятся союзами if – если, provided – если, при условии что, unless – если не, when - когда, after - после, before - перед тем как, as soon as - как только, until - до тех пор пока не. После этих союзов нельзя употреблять Future Simple,, но на русский язык переводится будущим:

If the weather is fine, we will go for a walk. – Если погода будет хорошая, мы пойдем на прогулку.

If you help me, I shall do it on time. – Если ты поможешь мне, я сделаю эту работу вовремя.

We shall not begin until you come. – Мы не начнем, пока ты не придешь.

2. РАБОЧАЯ ТЕТРАДЬ

Exercise № 1

Подчеркните правильный вариант модального глагола в следующих предложениях:

Must/Can  I have a biscuit please, Mum?

May/can you see anything in this inky darkness?

He must/can work systematically if he wants to know French well.

Must/May I borrow these files for a moment, sir.

Have to/may I come in?

He can/must not speak English yet.

I will be able to/can pass my exam.

Exercise № 2

Дополните следующие предложения, используя модальные глаголы:

You are permitted to go home.


may        You … may … go home.

Let’s have lunch in half an hour.


can           We ………… in half an hour.

It isn't necessary for you to work on Saturday.

   have to    You ………… on Saturday.

I advise you to open a bank account.


should      You ………… a bank account.

It is possible that she has forgotten to call.


may         She ………… to call.

It wasn't necessary for him to buy a gift, but he did.


have to    He ………… a gift.

You are to learn these words.


must       You ………... learn these words.

Exercise № 3

Вставьте в следующие предложения some или any.

I bought …some… cheese but I didn't buy…any... bread.

I'm going to the post office. I need ………… stamps.

There aren't ………… shops in this part of town.

George and Alice haven't got ………… children.

Have you got ………… brothers or sisters?

There are ………… beautiful flowers in the garden.

Do you know ………… good hotels in London?

Exercise № 4

Вставьте somebody, something, anybody, anything, nobody, и everybody по  смыслу.

The question is so difficult that … can answer it.

Has … in this group a dictionary?

There is … in the next room. I don’t know him.

… knows that plants like water.

Please, tell us the story. … knows it.

Is there … you want to tell me?

Give me … to read, please.

Exercise № 5

Закончите следующие предложения, используя some или any, а также одно из существительных, приведенных ниже.

	letters
      photographs
batteries
friends
languages 
milk
 shampoo


I want to wash my hair. Is there …any shampoo…?

This evening I'm going to write ………………. .
I haven't got my camera, so I can't take……………………… .
Do you speak foreign………………….?
Yesterday evening I went to a restaurant with ……………..of mine.

Can I have ……………………. in my coffee, please?

The radio isn't working. There aren't ……………………. in it.

Exercise № 6

Вставьте much или many.

Did you buy …much… food?

There aren't ………… hotels in this town.

How………… people are coming to the party?

We haven't got ………… petrol.

Were there ………… people on the train?

Did………… students fail the examination?

Paula hasn't got ………… money.

Exercise № 7

Вставьте little/a little/few/a few.

There was …little... food in the fridge. It was nearly empty.

'When did Sarah go out?'    '………… minutes ago.'

I can't decide now. I need ………… time to think about it.

There was ………… traffic, so we arrived earlier than we expected.

The bus service isn't very good at night — there are …………buses after 9 o'clock.

'Would you like some soup?'    'Yes, …………, please.'

Exercise № 8

Замените прямую речь косвенной в следующих предложениях, обращая внимание на таблицу сдвига времен. 

1.   Robert said, 'This film is very funny'.
Robert said (that) the film was very funny....

2.   'I'm starting a new job next week,' she said.

…………………………………………………………………

3.   'I got my exam results last week,' he told them.

…………………………………………………………………

4.   'Where would you most like to make a film?'

…………………………………………………………………

5.   'I would buy a car if I had enough money,' he said to her.

…………………………………………………………………

6.   Frank said, 'That's the house where I was born.'

………………………………………………………………..

7.   'What do you find difficult about acting?'

………………………………………………………………..

Exercise № 9

Вчера Саймон брал интервью у знаменитого актера. Он задал ему несколько вопросов. Образуйте из следующих предложений вопросы в косвенной речи. 

'Do you enjoy being famous?'

...Simon asked him if/whether he enjoyed being famous....

'What is the best part of your job?'…………………..

'What do you find difficult about acting?'………………

'How many films have you starred in?'……………………

'What is your favourite film?'……………………………

'Have you met many other famous people?'……………

'Where would you most like to make a film?'……………

Exercise № 10

Раскройте скобки, употребив глаголы в Present Perfect.

I …have seen… this film before. (see)

I ….. never about it. (hear)

….. you ….. the task? (do)

I …… just ….. your letter. (read)

I …… not …… any new films lately. (watch)

….. you ever …… to London? (be)

….. your son ….. from the university? (graduate)

Exercise № 11


Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple.

I … have … already … done … (to do) my homework. Now I can go for a walk.

He (to come) home a minute ago.

He (not to eat) yesterday.

I (to read) this book this year.

You (to play) the piano today?

Where you (to put) my pen. I cannot find it.

 He (to fall) ill yesterday.

Exercise № 12

Раскройте скобки, употребив глагол в нужной форме.

If the weather (to be) ………… nice, we (go) swimming.

My family (go) to the zoo if the weather (to be) ………… nice tomorrow.

My brother (can not drive) to school if he (not get) ………… his car fixed.

If I (to buy) ………… a lottery ticket, I probably (win) the lottery.

You not (to go for a walk) if you not (to learn) all new words.

If it (not snow) ………… today, we (go) skiing.

My mom (bake) a cake if she (to have) ………… enough flour and sugar.

Exercise № 13

Раскройте скобки, употребив глагол в нужной форме.

Mike, will you help me if I need you? (help, need)

…… he …… if I …… him? (come, call)

I ……you a drink if I ….. you tomorrow. (buy, see)

I …… your homework unless you ….. it in. (mark, hand)

I ….. happy if you ……. (be, come)

If the weather …… fine we ….. to the park. (be, go)

If I ……his address I …… it to you. (learn, give)

Exercise № 14

Определите тип вопроса. Ответьте на предложенные вопросы, используя  слова в скобках, где необходимо.

What have you read this month? (an interesting article)

………………………………………………………….

Have you seen any interesting film lately?

………………………………………………………….

What has your friend just seen? (a new film)

………………………………………………………….

Have you ever been to Sochi or to Crimea?

………………………………………………………….

He hasn’t come home yet, has he?

………………………………………………………….

Have they seen cartoons or films?

………………………………………………………….

Who has translated this article?

…………………………………………………………
Exercise № 15

Поставьте вопросы к следующим предложениям в соответствии с их типом, указанным в скобках:

They have never been to any foreign countries. (специальный вопрос)

We have already seen this new film. (разделительный вопрос)

His friend has translated two English books into Russian. (альтернативный вопрос)

They have never lived here. (общий вопрос)

They’ve sent us several telegrams lately.  (разделительный вопрос)

They have had a long walk today. (альтернативный вопрос)

The boy has woken up. (специальный вопрос к подлежащему)

3. ДОПОЛНИТЕЛЬНЫЕ ТЕКСТЫ ДЛЯ ЧТЕНИЯ

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 1

The civil engineering
1) What is the civil engineering concerned with?

2) What do you know about environmental engineering?

3) What does structural engineering deal with?

In general, civil engineering is concerned with the overall interface of human created fixed projects with the greater world. General civil engineers work closely with surveyors and specialized civil engineers to fit and serve fixed projects within their given site, community and terrain by designing grading, drainage, pavement, water supply, sewer service, electric and communications supply, and land divisions. Civil engineers typically apply the principles of geotechnical engineering, structural engineering, environmental engineering, transportation engineering and construction engineering to residential, commercial, industrial and public works projects of all sizes and levels of construction. Construction engineering involves planning and execution of the designs from transportation, site development, hydraulic, environmental, structural and geotechnical engineers. Environmental engineering deals with the treatment of chemical, biological, and thermal waste, the purification of water and air, and the remediation of contaminated sites, due to prior waste disposal or accidental contamination. Among the topics covered by environmental engineering are pollutant transport, water purification, sewage treatment, and hazardous waste management. Environmental engineers can be involved with pollution reduction, green engineering, and industrial ecology. Structural engineering is concerned with the structural design and structural analysis of buildings, bridges, and other structures. This involves identifying the loads which act upon a structure and the forces and stresses which arise within that structure due to those loads, and then designing the structure to successfully support and resist those loads. The structural engineer must design structures to be safe for their users and to successfully fulfill the function they are designed for.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 2
Geotechnical and Hydraulic engineering
1) What knowledge is applied by geotechnical engineers?

2) What are materials used in geotechnical engineering?

3) What is hydraulic engineering concerned with?

Geotechnical engineering is an area of civil engineering concerned with the rock and soil that civil engineering systems are supported by. Knowledge from the fields of geology, material science and testing, mechanics, and hydraulics are applied by geotechnical engineers to safely and economically design foundations, retaining walls, and similar structures. Environmental concerns in relation to groundwater and waste disposal have spawned a new area of study called geoenvironmental engineering where biology and chemistry are important. 

Some of the unique difficulties of geotechnical engineering are the result of the variability and properties of soil. Boundary conditions are often well defined in other branches of civil engineering, but with soil, clearly defining these conditions can be impossible. The material properties and behavior of soil are also difficult to predict due to the variability of soil and limited investigation. This contrasts with the relatively well defined material properties of steel and concrete used in other areas of civil engineering. Soil mechanics, which define the behavior of soil, is complex due to stress-dependent material properties such as volume change, stress–strain relationship, and strength. Hydraulic engineering is concerned with the flow and conveyance of fluids, principally water. This area of civil engineering is intimately related to the design of pipelines, water distribution systems, drainage facilities (including bridges, dams, channels, culverts, levees, storm sewers), and canals. Hydraulic engineers design these facilities using the concepts of fluid pressure, fluid statics, fluid dynamics, and hydraulics, among others. Water resources engineering is concerned with the collection and management of water (as a natural resource). As a discipline it therefore combines hydrology, environmental science, meteorology, geology, conservation, and resource management. This area of civil engineering relates to the prediction and management of both the quality and the quantity of water in both underground (aquifers) and above ground (lakes, rivers, and streams) resources. 

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 3
Architecture
1) What is the difference between architecture and engineering design?

2) What do you know about historical architectural works?

3) What does the practice of architecture include?

Architecture is the art and science of designing buildings and other physical structures. A wider definition often includes the design of the total built environment from the macro-level of town planning, urban design, and landscape architecture to the micro-level of construction details and, sometimes, furniture. Architectural design is primarily driven by the creative manipulation of mass, space, volume, texture, light, shadow, materials, program, and pragmatic elements such as cost, construction and technology, in order to achieve an end which is aesthetic, functional and often artistic. This distinguishes architecture from engineering design, which is driven primarily by the creative manipulation of materials and forms using mathematical and scientific principles. Architectural works are perceived as cultural and political symbols and works of art. Historical civilizations are often known primarily through their architectural achievements. Such buildings as the pyramids of Egypt and the Roman Coliseum are cultural symbols, and are an important link in public consciousness, even when scholars have discovered much about a past civilization through other means. Cities, regions and cultures continue to identify themselves with and are known by their architectural monuments. Architecture as a profession is the practice of providing architectural services. The practice of architecture includes the planning, designing and oversight of a building's construction by an architect. Architectural services typically address both feasibility and cost for the builder, as well as function and aesthetics for the user. The role of the architect is constantly evolving, and is central to the design and implementation of the environments in which people live. In order to obtain the skills and knowledge required to design, plan and oversee a diverse range of projects, architects must go through extensive formal education, coupled with a requisite amount of professional practice.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 4
Tunnels

1) What is the object of tunnels construction?

2) What is a simple method of construction for shallow tunnels?

3) What can you say about bottom-up and top-down methods?
A tunnel is an underground passage way. The definition of what constitutes a tunnel is not universally agreed upon. However, in general tunnels are at least twice as long as they are wide. In addition, they should be completely enclosed on all sides, save for the openings at each end.

A tunnel may be for pedestrians or cyclists, for general road traffic, for motor vehicles only, for rail traffic, or for a canal. Some are aqueducts, constructed purely for carrying water — for consumption, for hydroelectric purposes or as sewers — while others carry other services such as telecommunications cables. There are even tunnels designed as wildlife crossings for European badgers and other endangered species. The central part of a rapid transit network is usually built in tunnels. To allow non-level crossings, some lines run in deeper tunnels than others. At metro stations there are usually pedestrian tunnels from one platform to another. Often, ground-level railway stations also have one or more pedestrian tunnels under the railway to enable passengers to reach the platforms without walking across the tracks. 

Tunnels are dug in various types of materials, from soft clay to hard rock, and the method of excavation depends on the ground conditions. Cut-and-cover is a simple method of construction for shallow tunnels where a trench is excavated and roofed over. A strong overhead support system is required to carry the load of the covering material.

Two basic forms of cut-and-cover tunnelling are available: Bottom-up method: A trench is excavated, with ground support as necessary, and the tunnel is constructed within. The tunnel may be of insitu concrete, precast concrete, precast arches, corrugated steel arches and such, with brickwork used in early days. The trench is then backfilled, with precautions regarding balancing compaction of the backfill material, and the surface is reinstated. Top-down method: In this method, side support walls and capping beams are constructed from ground level, using slurry walling, contiguous bored piles, or some other method. 

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 5 
Skyscrapers

1) What materials are modern skyscrapers built with?

2) Where are a lot of individual free-standing buildings?

3) What is the number of skyscrapers in Hong Kong?

A skyscraper is a very tall, continuously habitable building. There is no official definition or a precise cutoff height above which a building may clearly be classified as a skyscraper. However, as per usual practice in most cities, the definition is used empirically, depending on the relative impact of the shape of a building to a city's overall skyline. 

Modern skyscrapers are built with materials such as steel, glass, reinforced concrete and granite, and routinely utilize mechanical equipment such as water pumps and elevators. Until the 19th century, buildings of over six stories were rare, as having great numbers of stairs to climb was impractical for inhabitants, and water pressure was usually insufficient to supply running water above 50 m (164 ft). Another early example of high-rise housing was in 17th-century Edinburgh, Scotland, where a defensive city wall defined the boundaries of the city. Due to the restricted land area available for development, the houses increased in height instead. Buildings of 11 stories were common, and there are records of buildings as high as 14 stories. Many of the stone-built structures can still be seen today in the old town of Edinburgh.

Still today no city in the world has more completed individual free-standing buildings over 492 ft. (150 m) than New York City.  Hong Kong comes in with the most in the entire world, if one counts individually the multiple towers that rise from a common podium, in buildings that rise several stories as a single structure before splitting into two or more columns of floors. The number of skyscrapers in Hong Kong will continue to increase, due to a prolonged high-rise building boom and high demand for office and housing space in the area.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 6
Transportation engineering

1) What is the transportation engineering concerned with?

2) What can you say about Road-traffic safety?

3) Do you known the reasons of car crashes?

Transportation engineering is concerned with moving people and goods efficiently, safely, and in a manner conducive to a vibrant community. This involves specifying, designing, constructing, and maintaining transportation infrastructure which includes streets, canals, highways, rail systems, airports, ports, and mass transit. It includes areas such as transportation design, transportation planning, traffic engineering, urban engineering, queuing theory, pavement engineering, Intelligent Transportation System (ITS), and infrastructure management.

Road-traffic safety aims to reduce the harm (deaths, injuries, and property damage) resulting from crashes of road vehicles. Harm from road-traffic crashes is greater than that from all other transportation modes (air, sea, space, off-terrain, etc.) combined. 

Road-traffic crashes are one of the world’s largest public health and injury prevention problems. The problem is all the more acute because the victims are overwhelmingly young and healthy prior to their crashes. According to the World Health Organization more than a million people are killed on the world’s roads each year. 

Road-traffic safety deals exclusively with road-traffic crashes – how to reduce their number and their consequences. A road-traffic crash is an event involving a road vehicle that results in harm. For reasons of clear data collection, only harm involving a road vehicle is included. A person tripping with fatal consequences on a public road is not included as a road-traffic fatality. 

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 7
Water Supply
1) Why were the inhabitants of ancient cities constrained to build aqueducts?

2)  How did most citizens get water to their homes?

3) What were the problems of the waterworks engineer of ancient times? 

Throughout recorded history large cities have been concerned with their water supplies. Even ancient cities found that local sources of supply—shallow wells, springs, and brooks—were inadequate to meet the very modest sanitary demands of the day, and the inhabitants were constrained to build aqueducts1 which could bring water from distant sources. Such supply systems could not compare with modern types, for only a few of the wealthier people had private taps in their homes or gardens, and most citizens carried water in vessels to their homes from fountains or public outlets. Medieval cities were smaller than the ancient cities, and public water supplies were practically nonexistent. The existing aqueducts of ancient Athens, Rome, and the Roman provincial cities fell into disuse, and their purposes were even forgotten.

The waterworks engineer of ancient times labored under the severe handicap of having no type of pipe that could withstand even moderate pressures. He used pipe of clay. lead, and bored wood in small sizes, but even with these, as, with masonry aqueducts and tunnels, lie followed the hydraulic grade line and rarely

placed conduits under pressure.

In the seventeenth century the first experiments were made with cast-iron pipe but it was not until the middle of the eighteenth century that these pipes were cheap enough for wide use. The durability of cast iron and its freedom from breaks and leakages soon made its use almost universal, although steel and other mater​ials were also used. This advance, together with improved pumping methods, made it economically possible for all but the smallest villages to obtain water supplies and to deliver the water into the homes of the citizens. 

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 8

Sewerage
What kind of sewers did Rome have?

When was the discharge of household wastes into the sewers of London forbidden?

What caused a sharp decline in the urban death rate?

Remains of sanitary sewers are to be found in the ruins of the ancient cities of Crete and Assyria. Rome also had sewers, but they were primarily drains to carry away storm water. It was the practice to deposit all sorts of refuse in the streets, and accordingly the storm sewers also carried much organic matter at times. Sewerage was practically unknown during the Middle Ages, and construction of sewers was not resumed until modern times. At first, these were storm sewers not intended to carry domestic sewage. As late as 1850, the discharge of household wastes into the sewers of London was forbidden. The water courses in or near towns apparently were used as convenient places of refuse disposal, for many writers comment upon the offensive condition of the London brooks, with their burden of dead dogs and filth t of all sorts. In the course of time it was recognized that sanitation would best be served by permitting the use of sewers to convey human excreta away from dwellings as promptly as possible, and the original storm drains became combined sewers which carried both storm-water runoff and the liquid wastes from occupied buildings. The development of water supplies, of course, played a large part in the greater use of plumbing systems with water-flush toilets. The commonly used vault toilets, which frequently overflowed and always produced odors, were soon legislated out of existence in the larger cities in favor of the water-carried system. This improvement together with safer water supplies caused a sharp decline in the urban death rate.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 9
Microeconomics

What is microeconomics?

What does macroeconomics involve?

What does microeconomics analyze?

Microeconomics (from Greek prefix micro- meaning "small" + "economics") is a branch of economics that studies the behavior of how the individual modern household and firms make decisions to allocate limited resources. Typically, it applies to markets where goods or services are being bought and sold. Microeconomics examines how these decisions and behaviours affect the supply and demand for goods and services, which determines prices, and how prices, in turn, determine the quantity supplied and quantity demanded of goods and services.

This is in contrast to macroeconomics, which involves the "sum total of economic activity, dealing with the issues of growth, inflation, and unemployment." Microeconomics also deals with the effects of national economic policies (such as changing taxation levels) on the aforementioned aspects of the economy. 

One of the goals of microeconomics is to analyze market mechanisms that establish relative prices amongst goods and services and allocation of limited resources amongst many alternative uses. Microeconomics analyzes market failure, where markets fail to produce efficient results, and describes the theoretical conditions needed for perfect competition. Significant fields of study in microeconomics include general equilibrium, markets under asymmetric information, choice under uncertainty and economic applications of game theory. Also considered is the elasticity of products within the market system.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 10
Management

What is management?

What does management comprise?

What is the primaryfunction of management in for-profit work?

Management in all business and organizational activities is the act of getting people together to accomplish desired goals and objectives using available resources efficiently and effectively. Management comprises planning, organizing, staffing, leading or directing, and controlling an organization (a group of one or more people or entities) or effort for the purpose of accomplishing a goal. Resourcing encompasses the deployment and manipulation of human resources, financial resources, technological resources and natural resources.

Since organizations can be viewed as systems, management can also be defined as human action, including design, to facilitate the production of useful outcomes from a system. This view opens the opportunity to 'manage' oneself, a pre-requisite to attempting to manage others.

In for-profit work, management has as its primary function the satisfaction of a range of stakeholders. This typically involves making a profit (for the shareholders), creating valued products at a reasonable cost (for customers) and providing rewarding employment opportunities (for employees). In nonprofit management, add the importance of keeping the faith of donors. In most models of management/governance, shareholders vote for the board of directors, and the board then hires senior management. Some organizations have experimented with other methods (such as employee-voting models) of selecting or reviewing managers; but this occurs only very rarely.

In the public sector of countries constituted as representative democracies, voters elect politicians to public office. Such politicians hire many managers and administrators, and in some countries like the United States political appointees lose their jobs on the election of a new president/governor/mayor.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 11
Cadastral surveys

What do cadastral surveys document?

What did napoleon establish?

What is a base element in hand information systems?

Cadastral surveys document the boundaries of land ownership, by the production of documents, diagrams, sketches, plans (plats in USA), charts, and maps. They were originally used to ensure reliable facts for land valuation and taxation. An example from early England is the Domesday Book. Napoleon established a comprehensive cadastral system for France that is regarded as the forerunner of most modern versions.

The Public Lands Survey System is a cadastral survey of what is now the western United States begun in 1785 after international recognition of the United States. The Dominion Land Survey is a similar cadastral survey conducted in Western Canada begun in 1871 after the creation of the Dominion of Canada in 1867. Both cadastral surveys are made relative to principal meridian and baselines. These cadastral surveys divided the surveyed areas into townships, regions of land approximately six miles square (certain early surveys in Ohio created five mile square townships), and inside townships into sections, each approximately one mile square. Unlike in Europe this cadastral survey largely preceded settlement and as a result greatly influenced settlement patterns. Most cities and towns feature straight streets and avenues aligned with survey boundaries of townships and sections and spaced at regular intervals corresponding to surveying units such as furlongs. Properties are generally rectangular and often have dimensions measured in fractions or multiples of chains. Land descriptions in Western North America are principally based on these land surveys.

Cadastral survey information is often a base element in Geographic/Land Information systems used to assess and manage land and built infrastructure. Such systems are also employed on a variety of other tasks, for example, to track long-term changes over time for geological or ecological studies, where land tenure is a significant part of the scenario.

Прочитайте и устно переведите текст на русский язык.

Ответьте на вопросы.

Текст 12
Civil and Environmental Engineering

What is our climate affected by?

What affects energy production?

What requires the development of well-informed environmental policies?

Our climate and the air pollution we breath and see are intimately affected by and affect energy production and use through a complex set of processes. By analyzing those processes, we can obtain a deeper understanding of the atmosphere and design cleaner and more efficient energy systems, improving our health and environment and providing energy security for all. 

Architecture, engineering and construction affect all people and impact the economic performance of nations, but buildings and infrastructure must also be environmentally and socially sustainable. We seek to enable this goal by developing knowledge, tools and materials that enhance "triple bottom line" sustainability at all stages of a project's life.

Across coastal zones, rivers, lakes, estuaries, groundwater, soil water, and even the atmosphere, ensuring a sustainable water environment for people and natural ecosystems requires the development of well-informed environmental policies and well-designed systems. To achieve this goal we employ a thoroughly multidisciplinary approach.

4. КОНТРОЛЬНЫЕ ЗАДАНИЯ

Общие требования к выполнению контрольной работы

Контрольное задание предлагается в пяти вариантах.

Вариант задания определяется по последней цифре номера зачетной книжки. 

1 вариант - цифры 1, 2.

2 вариант – цифры 3, 4.

3 вариант – цифры 5, 6.

4 вариант – цифры 7, 8.

5 вариант – цифры 9, 0.

Контрольная работа должна быть выполнена в отдельной тетради. На обложке тетради необходимо указать: факультет, курс, номер группы, фамилию, имя и отчество, дату, номер контрольного задания и вариант.

Первую страницу необходимо оставить чистой для замечаний и рецензии преподавателя.

Все предлагаемые к выполнению задания (включая текст на английском языке) переписываются на левой стороне разворота тетради, а выполняются на правой.

Текст для перевода с английского языка на русский выбирается в соответствии со специальностью студента из Приложения 1.
Контрольная работа должна быть написана четким подчерком, для замечаний преподавателя следует оставить поля.

Контрольная работа, выполненная не полностью или не отвечающая приведенным выше требованиям, не проверяется и не засчитывается. 

Проверенная контрольная работа должна быть переработана студентом (та часть ее, где содержатся ошибки и неточности перевода) в соответствии с замечаниями и методическими указаниями преподавателя. В той же тетради следует выполнить «Работу над ошибками», представив ее на защите контрольной работы.

Вариант 1

Задание 1. Прочитайте предложения. Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple. Письменно переведите предложения.

Betty (to write) her test yesterday.

She (to be) to London four times.

I don’t know this man. I never (to meet) him.

Last night I (t o feel) tired and (to go) to bed very early.

I already (to do) my homework. Now I can go for a walk.

Задание 2. Прочитайте предложения. Выберите правильный модальный глагол. Письменно переведите предложения.

You must / have to tell your mother about it.

I will be able to / can give you my book a couple of days after I have read it.

I have told you this so that you may / might take precautions.

There was nothing in the fridge and she should / had to go shopping last Friday.

You won’t be allowed / should pay special attention to the art parquet combining different woods.

Задание 3. Прочитайте предложения. Вставьте much, many, little, few, a little или a few.  Письменно переведите предложения.

Let’s stay here ... longer: it is such a nice place.

There were … new words in the text, and Peter spent … time learning them.

There was … hay in the barn, and the children could not play there.

There was … water in the river, and they decided to cross it.

My mother knows German … and she can help you with the translation of this letter.

Задание 4. Прочитайте предложения. Замените прямую речь косвенной. Письменно переведите предложения.

The woman said to her son: “I am glad I am here.”

“My friend lives in Moscow,” said Alec.

“Who is the owner of the house?” – he asked me.

“Does the “Frayed chic” harmonically blend styles and objects that seem incompatible?” –  the student asked the teacher.

“We have decided to make the landscape the main feature of the project” – the architects said.

Задание 5. Прочитайте предложения. Раскройте скобки, употребляя глагол в соответствующей форме. Письменно переведите предложения.

If my friend (to come) to see me, I (to be) very glad.

If mother (to buy) a cake, we (to have) a very nice tea party.

If we (to receive) a telegram from him, we (not to worry).

If you (not to work) systematically you (to fail) the examination.

If you (to be) busy, I (to leave) you alone.

Задание 6. Прочитайте текст, перепишите и письменно переведите его (см. Приложение 1).
Вариант 2

Задание 1. Прочитайте предложения. Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple. Письменно переведите предложения.

We (to travel) to lots of countries.

Mrs. Green (to work) in the office for 25 years. And she is still working.

She (to ring) her boss yesterday.

The lecture (not yet to begin) and the students are talking in the class room.

 I (not to see) him since 1987.

Задание 2. Прочитайте предложения. Выберите правильный модальный глагол.  Письменно переведите предложения.

Mother is ill, and I have to / must take my sister to school.

Tomorrow I shall be free and I can /shall be able to help you.

You may / might take any book you like.

 It was a very, important meeting and we should / had to attend it. That’s why we returned home late.

The authors of the project will be able / should to minimize the space for the communication system.

Задание 3. Прочитайте предложения. Вставьте much, many, little, few, a little или a few.  Письменно переведите предложения.
The pupils of our class ask … questions at the lesson.

You don’t make … mistakes in your spelling.

He likes it at the camp: he had … friends there.

The hall was almost empty: there were very … people in it.

I can’t buy this expensive hat today: I have too … money.

Задание 4. Прочитайте предложения. Замените прямую речь косвенной. Письменно переведите предложения.

“I can’t explain this rule to you,” said my classmate to me.

The teacher said to the class: “We shall discuss this subject tomorrow.”

“When was this elegant seven-storied building constructed?” – the foreigner wondered.

“I am leaving at six,” – she said.

“The flat’s owners are thinking about its re-planning.” – Andrew noticed.

Задание 5. Прочитайте предложения. Раскройте скобки, употребляя глагол в соответствующей форме. Письменно переведите предложения.

If the (to be) free tomorrow, he certainly (to come) to our party.

If you (to get) a “five”, your mother (to be) happy.

If you (to ring) me up, I (to tell) you secret.

 If he (not to pass) his examination, he (not to get) a scholarship.

If my brother (to be) in trouble, I (to help) him, of course.

Задание 6. Прочитайте текст, перепишите и письменно переведите его (см. Приложение 1).

Вариант 3

Задание 1. Прочитайте предложения. Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple. Письменно переведите предложения.

Sheila (to go) to the market at 8 o’clock in the morning.

Lorna (to read) the letter already.

She (to phone) just now.

Last night I (to arrive) home at half past twelve.

I (to buy) a pair of gloves yesterday

Задание 2. Прочитайте предложения. Выберите правильный модальный глагол. Письменно переведите предложения.

You must/ have to take a taxi if you want to catch that train.

You can / will be able to go to the county when you have passed your last examination.

She told him that he may / might go home.

You should / had to disconnect the computer yesterday. There is something wrong with it.

As we can / could see, designed following classical traditions, the house didn’t look pompous or museum like.

Задание 3. Прочитайте предложения. Вставьте much, many, little, few, a little или a few.  Письменно переведите предложения.

He had … English books at home, so he had to go the library for more books.

She gave him … water to wash his hands and face.

I’d like to say … words about my journey.

After the play everybody felt … tired.

This girl works very … , that’s why she knows nothing.

Задание 4. Прочитайте предложения. Замените прямую речь косвенной. Письменно переведите предложения.

He said: “I am sure she will ring me up when she is back.”

“I don’t go to this shop very often,” she said.

“Why did the designer intend to part the space by a screen?” – the customer asked.

“Was House in Chelsea an occasional choice?” – he wondered.

“There will be no “empty”, senseless objects, overloading the space” – the designer promised.

Задание 5. Прочитайте предложения. Раскройте скобки, употребляя глагол в соответствующей форме. Письменно переведите предложения. 

If you (to give) me your address, I (to write) you a letter.

If my sister (not to go) to the south, we (to spend) the summer in St.Petersburg together.

If you (not to get) tickets for the Philharmonic, we (to stay) at home.

If it (to rain), we (to have to) stay at home.

If it (not be) too cold, I (not to put) on my coat.

Задание 6. Прочитайте текст, перепишите и письменно переведите его (см. Приложение 1).

Вариант 4.

Задание 1. Прочитайте предложения. Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple. Письменно переведите предложения.

I (to live) in France in 1997.

This is the first time I (to have) pamella.

You) to be) busy this morning?

Jill (to buy) a new cat two weeks ago.

The rain (to stop) and the sun is shining in the sky again.

Задание 2. Прочитайте предложения. Выберите правильный модальный глагол. Письменно переведите предложения.

I can’t stay in bed tomorrow morning because I have to / must work.

Tom can / is able to drive but he hasn’t got a car.

I gave him the text- book so that he may / might learn his lesson.

Mike isn’t here. He should / had to leave early.

The building may / had to be preserved obligatory and renovated in their original state.

Задание 3. Прочитайте предложения. Вставьте much, many, little, few, a little или a few.  Письменно переведите предложения.

When we walked … farther down the road, we met another group of students.

Have you got … ink in your pen?

At the conference we met … people whom we knew well.

There are very … old houses left in our street.

There is … salad left in this bowl. 

Задание 4. Прочитайте предложения. Замените прямую речь косвенной. Письменно переведите предложения.

I said to them: “I can give you my uncle’s address.”

Oleg said: “My room is on the second floor.”

“How many rooms are there on the first floor?” – Colin asked me.

“Is the chimney place a key design feature?” – the customer wondered.

“The decoration will comprise a lot of natural materials” – the designer added.

Задание 5. Прочитайте предложения. Раскройте скобки, употребляя глагол в соответствующей форме. Письменно переведите предложения.

If I (to live) hear a wood, I (to gather) a lot of mushrooms.

If my father (to return) early, we (to watch) TV together.

If she (to know) English, she (to try) to enter the university.

They all (to be) surprised if I (to make) such a mistake.

If he (not to come) in time, we (to have to) wait for him?

Задание 6. Прочитайте текст, перепишите и письменно переведите его (см. Приложение 1).

Вариант 5

Задание 1. Прочитайте предложения. Раскройте скобки, употребляя глаголы в Present Perfect или Past Simple. Письменно переведите предложения.

Where (to be) you last night?

You (to near) from Ben recently?

Your mother (to phone) a few minutes ago.

When we were on holiday, the weather (to be) awful.

The sun (not to rise) yet, but the sky in the east is getting lighter every minute.

Задание 2. Прочитайте предложения. Выберите правильный модальный глагол. Письменно переведите предложения.

And remember, you must / have to come and see the baby as soon as you can.

They will never be able to / can appreciate your kindness.

He may / might come tonight, but I’m not sure.

The car broke down and I should / had to get a taxi.

It will be allowed / can’t to start building of the complex in 6 months.

Задание 3. Прочитайте предложения. Вставьте much, many, little, few, a little или a few.  Письменно переведите предложения.

If you have … spare time, look through this book.

You will find … stories there which are rather interesting.

There are … things here which I cannot understand. 

Shall I bring … more chalk?

I have … money, so we can go to the cinema.

Задание 4. Прочитайте предложения. Замените прямую речь косвенной. Письменно переведите предложения.

“I am going to the theatre tonight,” he said to me.

Mike said to her: “I shall do it today if I have time.”

“Why do architects use a play of contrasts here?” – the teacher asked the students.

“Did the owner demand a maximum functional layout of minimum space?” – the architect wondered.

“It will allow visual extending of the long room” – the designer said.

Задание 5. Прочитайте предложения. Раскройте скобки, употребляя глагол в соответствующей форме. Письменно переведите предложения.

If you (to put) on your glasses, you (to see) better. 

What we (to do) if they (to be) late?

You (to be) very angry if we (not to come)?

He (to be) very displeased if I (not to ring up) him?

If I (to live) in the south, I (to bathe) every day

Задание 6. Прочитайте текст, перепишите и письменно переведите его (см. Приложение 1).
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Вариант 1
Refrigeration and freezing gain new emphasis 

It is clear that food production must be expanded steadily at a high rate and particularly in the developing countries, in order to keep pace with population growth and in order to improve the quantity and quality of the daily rations in a large part of the world.

Food technology, and refrigeration in particular, will have an extremely important task in future: to provide a system of emergency reserves and worldwide food exchange without excessive waste.

These jobs can, in principle, be done by using existing technology on a much larger scale, for instance in handling of cereals.  However, the situation is different for perishable foods where the losses are much higher and the costs often prohibitive with present day technology. It is obvious that better and more efficient handling methods are required.

In very many cases the refrigeration procedures – chilling or freezing - seem to offer the best prospects for development.  Although the theoretical background appears to be sufficient for practical use, the technical methods are capable of improvement.

There is no doubt that the future holds a great challenge for the refrigeration engineer in the food industry, as in so many other important fields.

Some years ago an energy crisis threatened to put freezing and refrigeration equipment into a risk group.  Frozen foods were to be replaced by dried products. Today, however, frozen food is the fastest–growing category in the food industry. And there is rising consumer demand for more and more refrigerated products.

There are many reasons for this turn-around, but two stand out above all others.  Energy costs have not risen as fast as expected. And modern refrigeration and freezing equipment have joined the high tech club.

Frozen and refrigerated foods are enjoying a surge in popularity because consumers are willing to pay for increased convenience and freshness.  As a result, many manufacturers have entered the refrigerated foods field.  
Вариант 2

Industrial and Residential Air Conditioning Systems

There are several types of air conditioning units: unitary, PTAC, window, portable, central, split, ductless systems and so on.

Packaged Air Conditioners contain all their parts in one package. As a rule this package is mounted on the roof of the building but it could also be mounted on a wall.

Packaged air conditioners come in several flavors. For instance, a single-packaged central air conditioner is a variety of the packaged air conditioner type and it is one of the most common types of industrial air conditioning system because it is designed to cool huge areas.

Split or Ductless Air Conditioner. The split system or ductless system is technically called a " packaged terminal air conditioner" or PTAC. You see these occasionally in home applications but more commonly in hotels, motels and apartments. The split system breaks the air conditioning system into two packages or terminal units and refrigerant tubing passes through the wall connecting both package units.

One terminal package is the condensing unit located on the exterior and includes the compressor, condenser and condenser fan. The other terminal package is the evaporative unit located on the interior and handles air cooling and distribution. The internal evaporative unit includes the fan, expansion valve and evaporator coil.

Evaporation Coolers are great for hot dry locations because they add humidity to the air. They are not as sophisticated as the other types of air conditioners and they can't lower the temperature substantially.

Still, for residential air conditioners they do a decent job. Evaporation coolers run on water, which evaporates and this creates the cooling effect.

Window Air Conditioners are used to condition a single room and are generally mounted in the window (or in the wall).

Window air conditioning units aren't very efficient but they do a good job as residential air conditioners. They are relatively cheap and this is another benefit of theirs.

Вариант 3
How Does an Air Conditioner Work?

Air conditioners and refrigerators work the same way. 

Air conditioners use chemicals that easily convert from a gas to a liquid and back again. This chemical is used to transfer heat from the air inside of a home to the outside air.The machine has three main parts: a compressor, a condenser and an evaporator. The compressor and condenser are usually located on the outside air portion of the air conditioner. The evaporator is located on the inside the house, sometimes as part of a furnace. That's the part that heats your house.

The working fluid arrives at the compressor as a cool, low-pressure gas. The compressor squeezes the fluid. This packs the molecule of the fluid closer together. The closer the molecules are together, the higher its energy and its temperature.The working fluid leaves the compressor as a hot, high pressure gas and flows into the condenser.When the working fluid leaves the condenser, its temperature is much cooler and it has changed from a gas to a liquid under high pressure. The liquid goes into the evaporator through a very tiny, narrow hole. On the other side, the liquid's pressure drops. When it does it begins to evaporate into a gas.

As the liquid changes to gas and evaporates, it extracts heat from the air around it. 

The evaporator also has metal fins to help in exchange the thermal energy with the surrounding air. By the time the working fluid leaves the evaporator, it is a cool, low pressure gas. It then returns to the compressor to begin its trip all over again.

Connected to the evaporator is a fan that circulates the air inside the house to blow across the evaporator fins. Hot air is lighter than cold air, so the hot air in the room rises to the top of a room.

There is a vent there where air is sucked into the air conditioner and goes down ducts. The hot air is used to cool the gas in the evaporator. As the heat is removed from the air, the air is cooled. It is then blown into the house through other ducts usually at the floor level.

This continues over and over and over until the room reaches the temperature you want the room cooled to. The thermostat senses that the temperature has reached the right setting and turns off the air conditioner. As the room warms up, the thermostat turns the air conditioner back on until the room reaches the temperature.

Вариант 4
Air-conditioning

Air-conditioning is the bringing of air in a building to a desired temperature, purity, and humidity throughout the year to maintain healthy and comfortable atmosphere.

Air-conditioning may be divided into two main sections: *one for the processing of materials in industry; the other for human com­fort.

The basic pieces of equipment are the filters, preheat coils, hu­midifiers, reheat coils, additional cooling coils, fans and controls. The control of air purity can be achieved in various degrees. As a minimum control some sort of filtering must be done near the en­trance of the air-conditioning system. Possibly the most efficient fil­tering device is the electrostatic precipitator.

People are comfortable when they are *neither too cold, nor3 too warm and when the air about them is neither too dry, nor too damp and is not stuffy or dusty. To bring about these desirable conditions the heating or air-conditioning apparatus must be capable of main­taining the following conditions inside the house, whatever the con­ditions outside may be.

To avoid stuffiness, the air should be given a certain amount of motion. Under winter conditions this must be sufficient to distribute the heat uniformly throughout the rooms. It must not be too cold at the floor, not too hot at the ceiling. *A stove causes the hot air around it4 to rise up toward the ceiling and cooler air to flow toward the stove. A radiator acts in this respect like a stove. Warm-air registers bring heated air into a room with a certain motion or velocity which imparts movement to the air already in the room. An outlet for this air should be provided in order to have good ventilation. In summer time much greater air motion is needed, enough to change the air in a room completely from three to ten times per hour. Sometimes a fan is placed in the attic to blow the warm air out and to cause the cooler night air to flow through open windows. When this is done, air in the house can be expected to be changed completely every two or three minutes. When air is brought into a house from outside, heated in a furnace and distributed through all the rooms, it ought to be cleaned by passing it through "filters" before it enters the furnace.
Вариант 5
A portable air conditioner 

There exist two forms of portable refrigerative air conditioners, split and hose. These compressor-based refrigerant systems are air-cooled.  A portable air conditioner is one on wheels that can be easily transported inside a home or office. They are currently available with capacities of about 5,000–60,000 BTU/h (1,800–18,000 W output) and with and without electric-resistance heaters. Portable air conditioners are either evaporative or refrigerative. A portable split system has an indoor unit on wheels connected to an outdoor unit via flexible pipes, similar to a permanently fixed installed unit. Hose systems, which can be monoblock or air-to-air, are vented to the outside via air ducts. The monoblock type collects the water in a bucket or tray and stops when it is full. The air-to-air type re-evaporates the water and discharges it through the ducted hose and can run continuously. A single-duct unit uses air from within the room to cool its condenser, and then vents it outside. This air is replaced by hot air from outside or other rooms, thus reducing the unit's effectiveness. Modern units might have a coefficient of performance (COP, sometimes called "efficiency") of approximately 3 (i.e., 1 kW of electricity will produce 3 kW of cooling). A dual-duct unit draws air to cool its condenser from outside instead of from inside the room, and thus is more effective than most single-duct units. Evaporative air coolers, sometimes called "swamp coolers", do not have a compressor or condenser. Liquid water is evaporated on the cooling fins, releasing the vapor into the cooled area. Evaporating water absorbs a significant amount of heat, the latent heat of vaporisation, cooling the air: humans and animals use the same mechanism to cool themselves by sweating. They have the advantage of venting heat outside the cooled area, making them truly portable; and they are very cheap to install and use less energy than refrigerative air conditioners. Disadvantages are that unless ambient humidity is low (as in a dry climate) cooling is limited and the cooled air is very humid and can feel clammy. Also, they use a lot of water, which is often at a premium in the dry climates where they work best. A typical single hosed portable air conditioner can cool a room that is 475 sq ft (44.1 m2 ) or smaller and has at most a cooling power of 15,000 BTUs/h (4.3 kW). However, single hosed units cool a room less effectively than dual hosed as the air expelled from the room through the single hose creates negative pressure inside the room. Because of this, air (potentially warm air) from neighboring rooms is pulled into the room with the cooling unit to compensate.
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Вариант 1

How did aeronautics evolve past the imitation of birds?

The science of aeronautics really began to evolve in the late 18th and early 19th centuries. Philosophers and early scientists began to look closely at physical phenomena such as gravity and motion.The Europeans with their penchant for analysis, definition and precision, began to piece together the concept of force. This growth in knowledge and communication continued throughout the 19th century. By the very late 19th and early 20th centuries, this knowledge had evolved to the point where people sought to put it to practical use. As space is the frontier of today, flight was a frontier of that time.

Along with factual knowledge, the method of discovery as well as trial and error evolved into the scientific method. The scientific method became a widely accepted process to question, analyze, test and verify results. Concepts and ideas that were subjected to the scientific method received general acceptance and were used as bases for generating new ideas.

The classification and definition of forces involved with flight were developed. We know them today as lift, drag, weight and thrust. Scientists began to understand how they worked together to enable an object heavier than air to fly. Once these concepts were well understood, it was only a matter of time before humans figured out how to not only fly, but to control their flight. Balloons, which by this time were old news, enabled people to fly but aeronauts remained at the mercy of the wind to determine where they went. With the invention of the airplane people could fly when, how and where they wanted. Another frontier had been conquered. Within a few short years, airplane designers refined the shape of wings and overall construction to improve airplane performance and safety. Further improvements in airplane design allowed flight to become accessible to everyone.

Вариант 2
What is an airplane
What is the difference between aircraft and airplane? Aircraft is the more general term, and refers to any heavier-than-air craft that is supported by its own buoyancy or by the action of air on its structures. An airplane is a heavier-than-air craft that is propelled by an engine and uses fixed aerodynamic surfaces (i.e. wings) to generate lift. So, every airplane is an aircraft, but not every aircraft is an airplane! Gliders are aircraft that are not airplanes. The Space Shuttle is definitely an aircraft, but it is not an airplane. It does not carry engines for propulsion. Helicopters are also aircraft that are not airplanes because their aerodynamic surfaces are not fixed - they rotate.

The characteristic that most readily identifies the type, performance and purpose of an airplane is the shape of its wings. There are four basic wing types: straight wings, sweep wings (forward-sweep/sweepback), delta wings and the swing-wing (or variable sweep wing). Each shape allows for premium performance at different altitudes and at different speeds.

Another important discriminator between airplanes is speed. Airplanes fly at subsonic, transonic, supersonic and hypersonic speeds. These speed classifications are called the "regimes" of flight. The suffix -sonic refers to the speed of sound, which is dependent on altitude and atmospheric conditions (nominally 340 meters per second). "Mach" is a term used to specify how many times the speed of sound an aircraft is traveling. Mach 1 is one times the speed of sound. Mach 2 is twice the speed of sound, and so on. Mach numbers less than 1 are speeds less than the speed of sound.

Вариант 3
  Modern fighters

 Modern fighters are among the wonders of modern technology. These astonishing machines can typically reach speeds well in excess of Mach 2; climb around 10,000m (30,000ft) a minute to an operational altitude of about 16km (10 miles); execute high-speed jinks and twirls in close combat; and, of course, operate by day and night in all weathers.

Reliable engines, improved design, and fly-by-wire controls have made these aircraft much safer to fly than earlier high-performance jets. Immense engine power – up to 22,700kg (50,000lb) total thrust – means that they have been able to grow heavier without losing out on performance. Fitted with an array of radar and infrared devices able to identify enemy aircraft at distance and warn against incoming missiles, their own missile systems are able to engage targets well beyond visual range. They are also very expensive. Economics dictate that even the most dedicated air-superiority fighters end up being used in the ground-attack role too.

The US Air Force’s perennial demand for a lightweight fighter produced, in the 1980s, the F-16. Fast, extremely maneuverable and relatively cheap, over 2,500 were produced. The F-16A was limited to the daylight interceptor role and most of these aircraft have now been transferred to the Air National Guard. The F-16C haThe F-16’s many export customers, who include Belgium, Holland, and Israel, use it as an attack aircraft.s greater all-weather and attack capability and is regarded as a fighterbomber. Mikoyan-Gurevich MiG-23M “Flogger” The MiG-23 was the first Soviet swing-wing aircraft, and its main purpose was to take on Phantoms and other Western attack aircraft. To do this, it carried more interception radar and so was bigger than its predecessor, the MiG-21. Fitting variable-geometry wings reduced the take-off and landing run, so the aeroplane could still use small front-line airfields in the traditional Soviet manner. MiG-23s served with the Soviet Union and its allies from 1973 until the 1990s.

Вариант 4
Aviator’s Alphabet
At the beginning of the twenty-first century, aviation was largely dependent on radio communications for both safety and efficiency. Air traffic control has developed from what was basically a trial-and-error experiment in the 1930’s to an essential segment of the aviation industry. It works best when all participants understand the system and use it properly. . To establish a solid basis for understanding, in the early 1970’s the Federal Aviation Administration (FAA) of the United States established a pilot/controller glossary. In that glossary, words and phrases to be used in flight have specific meanings.

Aviation communication relies on these standardized meanings. The FAA calls this “phraseology,” and sets forth these words, phrases, and their meanings in the Aeronautical Information Manual (AIM). The AIM divides its treatment of communications into a user-friendly general discussion, placing the pilot/controller glossary handily at the end of the book. The FAA also had to deal with the issue of letters and numbers spoken over aviation radios. Each nation registers its airplanes using letters and numbers or letters alone; these tail numbers establish an airplane’s identity in radio communication. To facilitate this, one segment of the AIM displays a phonetic alphabet wherein individual letters are pronounced as specific and familiar words. The AIM treats numbers just as thoughtfully, rendering easily confused numbers with distinct sounds. For example, in conversational use, the numbers “five” and “nine” can be impossible to distinguish in noisy environments or when accents blur them. Aviation pronounces “five” as “fife” and “nine” as “niner.” Number sets such as “fifteen” and “fifty” are easily misheard even in the quiet of casual office conversation. Aviation addresses this by instructing pilots to, in most cases, speak each number separately. “Fifteen,” therefore, becomes “wun fife” and a correctly speaking pilot or controller says “fifty” as “fife zero.” On the other hand, the AIM instructs pilots and controllers to speak airliner call signs and airways in the more conversational format.

Вариант 5
Supersonic transport: Concorde

The Concorde was the first supersonic aircraft used for regularly scheduled passenger service, built jointly by British and French aircraft manufacturers and later operated by two carriers, British Airways and Air France. The Concorde, which crosses the Atlantic in a scheduled time of three hours and fifty minutes, reduces both flight times and the effects of jet lag.

The laws of physics are absolute and mysterious, as aviators in the 1940’s discovered when their planes approached the speed of sound: about 760 miles per hour at sea level and about 660 miles per hour at 50,000 to 60,000 feet. As pilots accelerated toward these speeds, they found their planes shaking violently and running up against some sort of invisible wall, later referred to as the sound barrier.

When a vehicle achieves a speed exceeding the speed of sound, it is said to be traveling at Mach 1. 

Following World War II, U.S. Air Force designers sought to develop supersonic aircraft for the military. Engineers had to cope with the effects of the shockwaves that occur as the sound barrier is being breached. They also needed to devise ways for aircraft to endure the extremely high temperatures generated by friction on the craft’s outer surface, as speeds of Mach 1 and higher are achieved. Such heat-resistant metals as titanium were employed to replace the aluminum that covered the exteriors of most subsonic aircraft.

The work of these engineers and designers had broad implications for the commercial aircraft industry. By the 1970’s, both the United States and the Soviet Union had planes, the Soviet MiG-25 Foxbat interceptor and the U.S. SR-71.
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18.03.01 Химическая технология

Вариант 1
Natural Gas Processing

Raw natural gas comes primarily from any one of three types of wells: crude oil wells, gas wells, and condensate wells. Natural gas that comes from crude oil wells is typically termed associated gas. This gas can have existed as a gas cap above the crude oil in the underground formation, or could have been dissolved in the crude oil. Natural gas from gas wells and from condensate wells, in which there is little or no crude oil, is termed non-associated gas. 

Gas wells typically produce only raw natural gas, while condensate wells produce raw natural gas along with other low molecular weight hydrocarbons. Those that are liquid at ambient conditions (i.e., pentane and heavier) are called natural gas condensate (sometimes also called natural gasoline or simply condensate). Natural gas is termed sweet gas when relatively free of hydrogen sulfide; however, some produced gas does contain this substance and thus is called sour gas. 

Raw natural gas can also come from methane deposits in the pores of coal seams, and especially in a more concentrated state of adsorption onto the surface of the coal itself. Such gas is referred to as coalbed gas or coalbed methane. Coalbed gas is a form of natural gas that is has being extracted from coalbed. This coalbed gas has become an important source of energy in recent decades.

Natural-gas processing is a complex industrial process designed to clean raw natural gas by separating impurities and various non-methane hydrocarbons and fluids to produce what is known as pipeline quality dry natural gas. Natural-gas processing begins at the well head. The composition of the raw natural gas extracted from producing wells depends on the type, depth, and location of the underground deposit and the geology of the area. 

Oil and natural gas are often found together in the same reservoir. The natural gas produced from oil wells is generally classified as associated-dissolved, meaning that the natural gas is associated with or dissolved in crude oil. Natural gas production absent any association with crude oil is classified as “non-associated.”

Вариант 2
Petroleum processing and refining

Petroleum is a mixture of gaseous, liquid, and solid hydrocarbon compounds that occurs in sedimentary rock deposits throughout the world. In the crude state, petroleum has little value but, when refined, it provides liquid fuels (gasoline, diesel fuel, aviation fuel), solvents, heating oil, lubricants, and the distillation residuum asphalt, which is used for highway surfaces and roofing materials.

Crude petroleum (oil) is a mixture of compounds with different boiling temperatures that can be separated into a variety of fractions. Since there is a wide variation in the composition of crude petroleum, the proportions in which the different fractions occur vary with origin. Some crude oils have higher proportions of lower-boiling components, while others have higher proportions of residuum (asphaltic components).

Petroleum processing and refining involves a series of steps by which the original crude oil is converted into products with desired qualities in the amounts dictated by the market. In fact, a refinery is essentially a group of manufacturing plants that vary in number with the variety of products in the mix. Refinery processes must be selected and products manufactured to give a balanced operation; that is, crude oil must be converted into products according to the demand for each. For example, the manufacture of products from the lower-boiling portion of petroleum automatically produces a certain amount of higher-boiling components. If the latter cannot be sold as, say, heavy fuel oil, these products will accumulate until refinery storage facilities are full. To prevent such a situation, the refinery must be flexible and able to change operations as needed. This usually means more processes, such as thermal processes to change excess heavy fuel oil into gasoline with coke as the residual product, or vacuum distillation processes to separate heavy oil into lubricating oil stocks and asphalt.

Вариант 3
Diesel Composition

Diesel fuels are complex hydrocarbon mixtures, containing all the classes of hydrocarbons: paraffins, naphthenes, aromatics, and in small concentrations, olefins. They are manufactured to meet the property limits of the specifications and regulations, and not to achieve a specific hydrocarbon distribution by class and size. But, to varying degrees, the property limits define the chemical composition of the fuel. The volatility of a diesel fuel is expressed by its distillation curve. Each individual hydrocarbon boils at a specific temperature called its boiling point and, in general, the boiling point increases with molecular size. Consequently, defining a distillation curve is equivalent to defining a certain distribution of hydrocarbons with a range of sizes. The temperature limits of the distillation curve exclude smaller hydrocarbons with lower boiling points and larger hydrocarbons with higher boiling points.

The most common way to characterize the size of a molecule is molecular weight. For a hydrocarbon, an alternative way is carbon number—the number of carbons in its molecular structure. Hexadecane, for example, has a molecular weight of 226 g/mole and a carbon number of 16 (C16); naphthalene has a molecular weight of 128 g/mole and a carbon number of 10 (C10). Note that the range of sizes runs from C9 to C23 with the most prevalent size as C16 and the average size as C16.1.

Cetane number is another example of how property limits define chemical limits. The cetane number ranking of hydrocarbons for the same carbon number in molecule is:

normalparaffins>olefins>isoparaffins>naphthenes>aromatics
So, in order to achieve a specific cetane number limit, the diesel fuel must contain greater amounts of some classes and less of others. The properties of hydrocarbons are not affected by carbon number only, but also by the types of isomers for the same molecular type. Other properties, such as volatility, viscosity, and cold flow properties also are influenced by isomer structure.Table IX gives the impact of the various hydrocarbon classes on basic diesel fuel properties.

Вариант 4
Basic Refinery Process: Description and History
The petroleum industry began with the successful drilling of the first commercial oil well in 1859, and the opening of the first refinery two years later to process the crude into kerosene as a cheaper and better source of light than whale oil. Petroleum refining has evolved from simple distillation to today's sophisticated processes in response to changing consumer demand for better and different products. Refining is the processing of one complex mixture of hydrocarbons into a number of other complex mixtures of hydrocarbons. Present-day refineries produce a variety of products including many required as feedstock for the petrochemical industry. 

1. Distillation Processes. The first refinery, opened in 1861, produced kerosene by simple atmospheric distillation. Its by-products included tar and naphtha. It was soon discovered that high-quality lubricating oils could be produced by distilling petroleum under vacuum. However, for the next 30 years kerosene was the product consumers wanted. Two significant events changed this situation: (1) invention of the electric light decreased the demand for kerosene, and (2) invention of the internal combustion engine created a demand for diesel fuel and gasoline (naphtha). 

2. Thermal Cracking Processes. With the advent of mass production and World War I, the number of gasoline-powered vehicles increased dramatically and the demand for gasoline grew accordingly. However, distillation processes produced only a certain amount of gasoline from crude oil. In 1913, the thermal cracking process was developed, which subjected heavy fuels to both pressure and intense heat, physically breaking the large molecules into smaller ones to produce additional gasoline and distillate fuels. Visbreaking, another form of thermal cracking, was developed in the late 1930's to produce more desirable and valuable products. 

Вариант 5
Major Refinery Products

1. Gasoline. The most important refinery product is motor gasoline, a blend of hydrocarbons with boiling ranges from ambient temperatures to about 400 °F. The important qualities for gasoline are octane number (antiknock), volatility (starting and vapor lock), and vapor pressure (environmental control). Additives are often used to enhance performance and provide protection against oxidation and rust formation. 

2. Kerosene. Kerosene is a refined middle-distillate petroleum product that finds considerable use as a jet fuel and around the world in cooking and space heating. When used as a jet fuel, some of the critical qualities are freeze point, flash point, and smoke point. Commercial jet fuel has a boiling range of about 375°-525° F, and military jet fuel 130°-550° F. Kerosene, with less-critical specifications, is used for lighting, heating, solvents, and blending into diesel fuel. 

3. Liquified Petroleum Gas (LPG). LPG, which consists principally of propane and butane, is produced for use as fuel and is an intermediate material in the manufacture of petrochemicals. The important specifications for proper performance include vapor pressure and control of contaminants. 

4. Distillate Fuels. Diesel fuels and domestic heating oils have boiling ranges of about 400°-700° F. The desirable qualities required for distillate fuels include controlled flash and pour points, clean burning, no deposit formation in storage tanks, and a proper diesel fuel cetane rating for good starting and combustion. 

5. Residual Fuels. Many marine vessels, power plants, commercial buildings and industrial facilities use residual fuels or combinations of residual and distillate fuels for heating and processing. The two most critical specifications of residual fuels are viscosity and low sulfur content for environmental control. 

6. Coke and Asphalt. Coke is almost pure carbon with a variety of uses from electrodes to charcoal briquets. Asphalt, used for roads and roofing materials, must be inert to most chemicals and weather conditions.

13.04.02 Электроэнергетика и электротехника 

Вариант 1
Hydroelectric Power: How It Works

So just how do we get electricity from water? Actually, hydroelectric and coal-fired power plants produce electricity in а similar way. In both cases а power source is used to turn а propeller-like piece called а turbine, which then turns а metal shaft in an electric generator, which is the motor that produces electricity. А coal-fired power plant uses steam to turn the turbine blades; whereas а hydroelectric plant uses falling water to tum the turbine. The results are the same.

Тhe theory is to build а dam оп а large river that has а large drop in elevation. The dam stores lots of water behind it in the reservoir. Near the bottom of the dam wall there is the water intake. Gravity causes it to fall through the penstock inside the dam. At the end of the penstock there is а turbine propeller, which is turned bу the moving water. The shaft from the turbine goes uр into the generator, which produces the power. Power lines are connected to the generator that carry electricity to your home. Тhe water continues past the propeller through the tailrace into the river past the dam.

Demand for electricity is not «flat» and constant. Demand goes uр and down during the day, and overmight there is less need for electricity in homes, businesses, and other facilities. Hydroelectric plants are more efficient at providing for peak power demands during short periods than are fossil-fuel and nuclear power plants, and one way of doing that is bу using «pumped storage», which reuses the same water more than once.

Pumped storage is а method of keeping water in reserve for peak period power demands bу pumping water that has already flowed through the turbines back uр а storage рооl аbоvе the power plant at а time when customer demand for energy is low, such as during the middle of the night. The water is then allowed to flow back through the turbine-generators at times when demand is high and а heavy load is placed оп the system. 

Вариант 2
Pros and Cons of Nuclear Power Plants

Whether you view nuclear power as the promise for а better tomorrow or а whopping down payment оп а mutant-filled apocalypse, there's а good chance you won't bе easily converted to the other side. After all, nuclear power boasts а number of advantages, as well as its share of downright depressing negatives. 

As far as positives go, nuclear power's biggest advantages are tied to the simple fact that it doesn't depend оп fossil fuels. Coal and natural gas power plants emit carbon dioxide into the atmosphere, contributing to climate change. With nuclear power plants, СО 2 emissions are minimal.

 According to the Nuclear Energy Institute, the power produced bу the world's nuclear plants would normally produce 2 billion metric tons of СО2 per year if they depended оп fossil fuels. In fact, а properly functioning nuclear power plant actually releases less radioactivity into the atmosphere than а coal-fired power plant. Ву not depending оп fossil fuels, the cost of nuclear power also isn't affected bу fluctuations in oil and gas prices. 

As for negatives, nuclear fuel тау not produce СО2, but it does provide its share of problems. Historically, mining and purifying uranium hasn't bееn а very clean process. Even transporting nuclear fuel to and from plants poses а contamination risk. And оnсе the fuel is spent, you can't just throw it in the city dump. It's still radioactive and potentially deadly. 

Оп average, а nuclear power plant annually generates 20 metric tons of used nuclear fuel, classified as high-level radioactive waste. When you take into account every nuclear plant оп the Earth, the combined total climbs to roughly 2,000 metric tons yearly.

All of this waste emits radiation and heat, meaning that it will eventually corrode any container and can prove lethal to nearby life forms. As if this weren't bad enough, nuclear power plants produce а great deal of low- level radioactive waste in the form of radiated parts and equipment.

Вариант 3
Conductors and Insulators

Conductors are materials having a low resistance so that current easily passes through them. The lower the resistance of the material, the more current can pass through it.

The most common conductors are metals. Silver and copper are the best of them. The advantage of copper is that it is much cheaper than silver. Thus, copper is widely used to produce wire conductors. One of the common functions of wire conductors is to connect a voltage source to a load resistance. Since copper wire conductors have a very low resistance a minimum voltage drop is produced in them. Thus, all of the applied voltage can produce current in the load resistance.

It should be taken into consideration that most materials change the value of resistance when their temperature changes.

Metals increase their resistance when the temperature increases while carbon decreases its resistance when the temperature increases. Thus, metals have a positive temperature coefficient of resistance while carbon has a negative temperature coefficient. The smaller is the temperature coefficient or the less the change of resistance with the change of temperature, the more perfect is the resistance material.

Materials having a very high resistance are called insulators. Current passes through insulators with great difficulty.

The most common insulators are air, paper, rubber, plastics.

Any insulator can conduct current when a high enough voltage is applied to it. Currents of great value must be applied to insulators in order to make them conduct. The higher the resistance of an insulator, the greater the applied voltage must be.

When an insulator is connected to a voltage source, it stores electric charge and a potential is produced on the insulator. Thus, insulators have the two main functions:

1. to isolate conducting wires and thus to prevent a short between them and

2. to store electric charge when a voltage source is applied.

Вариант 4
Inductance and Mutual Inductance

Any conductor has some definite value of inductance. The inductance of a conductor shows how well it can provide induced voltage.

Elements of a circuit with a definite value of inductance are coils of wire called inductors. The inductance of a coil depends upon its size and material. The greater the number of turns of a coil, the higher is its inductance. An iron core also increases the value of inductance. Coils of this type are used for low-frequency currents while coils with an air core are used for high-frequency currents.

Two coils A and В are brought close together and a source of varying current is applied to coil A. If a measuring device is connected across the terminals of coil В it will be found that a voltage is induced in this coil though the two coils do not touch. The secondary voltage, that is the voltage in coil B, is called induced voltage and energy from one coil to the other transfers by induction. The coil across which the current is applied is called the primary; that in which voltage is induced is called the secondary. The primary and the secondary coils have mutual inductance. Mutual inductance is measured in the same units as inductance, that is in henries.

Thus, when a rate of change of one ampere per second in the primary coil will produce one volt in the secondary coil, the two coils have one henry of mutual inductance.

It should be taken into consideration that induction by a varying current results from the change in current not in the current value. The faster the current changes, the higher the induced voltage.

Вариант 5
Electric Power Consumers and Power Systems

An electric power consumer is an enterprise utilizing electric power. Its operating characteristics vary during the hours of day, days and nights, days of week and seasons.

All electric power consumers are divided into groups with common load characteristics. To the first group belong municipal consumers with a predominant lighting load: dwelling houses, hospitals, theatres, street lighting systems, mines, etc.

To the second group belong industrial consumers with a predominant power load (electric motors): industrial plants, mines, etc.

To the third group belongs transport, for example, electrified railways. The fourth consists of agricultural consumers, for example, electrotractors.

The operating load conditions of each group are determined by the load graph. The load graph shows the consumption of power during different periods of day, month, and year. On the load graph the time of the maximum loads and minimum loads is given.

Large industrial areas with cities are supplied from electric networks fed by electric power plants. These plants are interconnected for operation in parallel and located in different parts of the given area. They may include some large thermal and hydroelectric power plants.

The sum total of the electric power plants, the networks that interconnect them and the power utilizing devices of the consumers, is called a power system. All the components of a power system are interrelated by the common processes of protection, distribution, and consumption of both electric and heat power.

In a power system, all the parallelly operating plants carry the total load of all the consumers supplied by the given system.

The building up of a power system is of great importance for the national economy. An economical utilization of the power plant installations and of the sources of power is achieved by interconnected operation of a series of power plants in a common power distribution system.

15.03.04 Автоматизация технологических процессов и производств
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Вариант 1
Automated Systems

An automated system is one in which a process is performed by a machine without the direct participation of a human worker. Automation is implemented using a program of instructions combined with a control system that executes the instructions. Power is required to drive the process and to operate the program and control system. There is not always a clear distinction between worker-machine systems and automated systems, because many worker-machine systems operate with some degree of automation. Two levels of automation can be identified: semiautomated and fully automated. A semiautomated machine performs a portion of the work cycle under some form of program control, and a human worker tends to the machine for the remainder of the cycle, by loading and unloading it, or by performing some other task each cycle. A fully automated machine is distinguished from its semiautomated counterpart by its capacity to operate for an extended period of time with no human attention. Extended period of time means longer than one work cycle; a worker is not required to be present during each cycle. Instead, the worker may need to tend the machine every tenth cycle, or every hundredth cycle. An example of this type of operation is found in many injection molding plants, where the molding machines run on automatic cycles, but periodically the molded parts at the machine must be collected by a worker.

In certain fully automated processes, one or more workers are required to be present to continuously monitor the operation, and make sure that it performs according to the intended specifications. Examples of these kinds of automated processes include complex chemical processes, oil refineries, and nuclear power plants. The workers do not actively participate in the process except to make occasional adjustments in the equipment settings, perform periodic maintenance, and spring into action if something goes wrong.

Вариант 2
Programmable Automation
In programmable automation, the production equipment is designed with the capability to change the sequence of operations to accommodate different product configurations. The operation sequence is controlled by a program, which is a set of instructions coded so that they can be read and interpreted by the system. New programs can be prepared and entered into the equipment to produce new products. Some of the features that characterize programmable automation include (1) high investment in general-purpose equipment, (2) lower production rates than fixed automation, (3) flexibility to deal with variations and changes in product configuration, and (4) high suitability for batch production.

Programmable automated systems are used in low- and medium-volume production. The parts or products are typically made in batches. To produce each new batch of a different item, the system must be reprogrammed with the set of machine instructions that correspond to the new item. The physical setup of the machine must also be changed: Tools must be loaded, fixtures must be attached to the machine table, and any required machine settings must be entered. This changeover takes time. Consequently, the typical cycle for a given batch includes a period during which the setup and reprogramming take place, followed by a period in which the parts are produced. Examples of programmable automation include numerically controlled (NC) machine tools, industrial robots, and programmable logic controllers. 

Flexible Automation. Flexible automation is an extension of programmable automation. A flexible automated system is capable of producing a variety of parts or products with virtually no time lost for changeovers from one design to the next. There is no lost production time while reprogramming the system and altering the physical setup (tooling, fixtures, machine settings). Accordingly, the system can produce various mixes and schedules of parts or products instead of requiring that they be made in batches.

Вариант 3
Metering

Although some small installations are still operated with dipstick and manual records, larger installations have analysis and metering equipment. To make sure readings are accurate, a fixed or movable prover loop for calibration is also installed. 

The analyzer instruments provide product data such as density, viscosity and water content. Pressure and temperature compensation is also included. 

For liquid, turbine meters with dual pulse outputs are most common. Alternatives are positive displacement meters (passes a fixed volume per rotation or stroke) and coriolis massflow meters. These instruments cannot cover the full range with sufficient accuracy. Therefore, the metering is split into several runs, and the number of runs in use depends on the flow. Each run employs one meter and several instruments to provide temperature and pressure correction. Open/Close valves allow runs to be selected and control valves can balance the flow between runs. The instruments and actuators are monitored and controlled by a flow computer. If the interface is not digital, dual pulse trains are used to allow direction sensing and fault finding. 

To obtain required accuracy, the meters are calibrated. The most common method is a prover loop. A prover ball moves though the loop, and a calibrated volume is provided between the two detectors. When a meter is to be calibrated the four-way valve opens to allow oil to flow behind the ball. The number of pulses from it passes one detector to the other is counted. After one loop the four-way valve turns to reverse flow direction and the ball moves back providing the same volume and in reverse, again counting the pulses. From the known reference volume, number of pulses, pressure and temperature the flow computer can calculate the meter factor and provide accurate flow measurements using formulas form industry standard organizations such as API MPMS and ISO 5024. The accuracy is typically ± 0.3% of standard volume.

Вариант 4
Process Control

A process control system is used to monitor data and control equipment on the plant. Very small installations may use hydraulic or pneumatic control systems, but larger plants with up to 30.000 signals to and from the process require a dedicated distributed control system. The purpose of this system is to read values from a large number of sensors, run programs to monitor the process and control valves switches etc. to control the process. At the same time values, alarms, reports and other information are presented to the operator and command inputs accepted.

Process control systems consist of the following components:

- Field instrumentation: sensors and switches that sense process conditions such as temperature, pressure or flow. These are connected over single and multiple pair electrical cables (hardwired) or communication bus systems called fieldbus. 

- Control devices, such as Actuators for valves, electrical switchgear and drives or indicators are also hardwired or connected over fieldbus. 

- Controllers execute the control algorithms so that desired actions are taken. The controllers will also generate events and alarms based on changes of state and alarm conditions and prepare data for operators and information systems. 

- A number of servers perform the data processing required for data presentation, historical archiving, alarm processing and engineering changes. 

- Clients such as operator stations and engineering stations are provided for human interfaces. 

- The communication can be laid out in many different configurations, often including connections to remote facilities, remote operations support and similar.

The main function of the control system is to make sure the production, processing and utility systems operate efficiently within design constraints and alarm limits. The control is typically specified in programs s a combination of logic and control function blocks such as AND, ADD, PID. For a particular system, a library of standard solutions such as Level Control Loop, Motor Control is defined. This means that the system can be specified with combinations of typical loops, consisting of one or more input devices, function blocks and output devices, rather than formal programming.

Вариант 5
Condition Monitoring and Maintenance Support

Condition monitoring encompasses both structural monitoring and condition monitoring for process equipment such as valves and rotating machinery. 

For structural monitoring, the devices are corrosion meters (essentially plates that corrode, and where that corrosion may be metered), tension force meters and free-swinging strings. These are logged to a central structure condition monitoring system, to portray the forces acting on the installation, and the effect those forces are having. 

Condition monitoring of machinery is generally used for large rotating apparatus, such as turbines, compressors, generators and large pumps. Input devices are vibration meters, temperature (bearing, exhaust gases etc.) as well as number of start/stops, running time, lubrication intervals and over-current trips. These values are logged and compared with reference values to detect abnormal conditions and indicate when preventive maintenance is required or an equipment fault occurs (i.e. maintenance triggers). 

For other process equipment such as valves the system can register closing times, flow and torque. A valve which exhibits a negative trend in closing time or torque (“sticktion”) can be diagnosed. Generally, “maintenances triggers” are based on equipment diagnostics to predict when preventive maintenance is required. Fieldbus mounted transmitters and actuators are particularly well suited to condition monitoring diagnostics. 

Maintenance support functionality will plan maintenance based on input from condition monitoring systems and a periodic maintenance plant. This will allow the system to schedule personnel for such tasks as lubrication or cleaning, and plan larger tasks such as turbine and compressor periodic maintenance.
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Вариант 1

Automotive design

The modern automobile is a complex technical system employing sub-systems with specific design functions. Some of these consist of thousands of component parts that have evolved from breakthroughs in existing technology or from new technologies such as electronic computers, high-strength plastics, and new alloys of steel and nonferrous metals. Some subsystems have come about as a result of factors such as air pollution, safety legislation, and competition between manufacturers throughout the world. Passenger cars have emerged as the primary means of family transportation, with an estimated 1.4 billion in operation worldwide. About one-quarter of these are in the United States, where more than three trillion miles (almost five trillion kilometres) are traveled each year. In recent years, Americans have been offered hundreds of different models, about half of them from foreign manufacturers. To capitalize on their proprietary technological advances, manufacturers introduce new designs ever more frequently. With some 70 mil-lion new units built each year worldwide, manufacturers have been able to split the market into many very small segments that nonetheless remain profitable. Passenger cars have emerged as the primary means of family transportation, with an estimated 1.4 billion in operation worldwide. About one-quarter of these are in the United States, where more than three trillion miles (almost five trillion kilometres) are traveled each year. In recent years, Americans have been offered hundreds of different models, about half of them from foreign manufacturers.

Вариант 2

The GAZ-M-21
The first prototype Volga appeared at a May 1955 trial from Moscow to the Crimea. While the Soviet leadership touted the speed of its development (begun 1954), only five cars were built in 1955. The first generation is easily identified by its characteristic chromed bar fascia with a central badge containing the five pointed star. Serial production began on 10 October 1956, with all vehicles being powered by a 2,432 cc flathead engine modified to produce 65 hp. These were used in much publicised promotion drives across the whole Soviet Union, where they notched up to 30,000 kilometres. Unlike the Pobeda, Volga's engines were now to be produced at a specialised motor factory in Zavolzhye. Despite its hasty construction, it only began engine production in summer 1957, which meant that the first thousand or so vehicles were equipped with the Pobeda's flathead engine. Other features of this transitional series included the Spur gear rear axle from the ZIM and the manual 3-speed gearbox from the Pobeda. Drag coefficient was a surprisingly low 0.42. The chromed bars, being a decorative element, required excessive manual labour to assemble, which was not feasible for a mass-produced vehicle. Moreover, they reduced the supporting strength of the front body panels. Finally, as the Soviet Union had great aspirations for the vehicle in generating foreign currency, it became immediately apparent that the military connotation would scare potential western customers. At the Soviet pavilion Expo 58, which opened in April, the featured ex-ample was the facelift prototype with the 16-slit shark-mouth grille. Now actually in mass production, priced at 5,400 rubles, the popularity and genuine interest in the vehicle sealed the fate of the "Star", and in November the "Star" was retired. In any case, in popular culture, the car's alternative nickname as "Zhukovka" survives to this date.

Вариант 3

The Volga

The Volga sedan was the trademark limousine of Soviet bureaucrats. It is still produced and has changed little since it was designed in the 1970s. When U.S. President George W. Bush visited Russia, Russian President Vladimir Putin took Bush for a ride in a vintage Volga. One Soviet era car that Russians remember with the greatest affection is the Volga 21, a sedan that looked a bit like a cross between taxi and 57 Chevy. Early models produced after the car debuted in 1957 had an 8-inch Soviet-era iron grill and a leaping reindeer for hood ornament. One young car enthusiast told the Los Angeles Times, "It was the only beautiful car ever made in the USSR in its entire history." It was "the only good car the average Soviet person could ever buy. This car became a cult object." The Volga 21 is now a collector's item. When production stopped in 1969, the cars continued to made in backyard sheds and garages from spare parts. Many people who own the cars are members of Volga 21 clubs. A happy owner told the Los Angeles Times, "I love it like a living creature. It's connected with all my warm memories of wonderful trips out into the country when my daughter was small. I'd call it the car that represent's Russia's from the ashes after World War II.” In most people' minds Volgas are still associated with stodgy rank-and-file Soviet bureaucrats. In an attempt to improve the car's image, Volga commercials have feature attractive women listening to rock music when they drive. Ladas and Volgas are becoming rarer and rarer sights.

Вариант 4

Taxis in Russia

Taxis are generally very cheap but sometimes drivers try to gouge foreign tourists. There is no real system of taxi licensing. Taking a taxi often means going out in the street and flagging down any car that passes by (a “gypsy” taxi) and paying the driver $1 or $2 for a ride. There are two kinds of taxis: official taxis and unofficial "gypsy" taxis. In Moscow, the official taxis are yellow and have a taxi sign on the roof. In regard to which one to take, there are two lines of reasoning. One advises foreign travelers to stick with more expensive official registered taxis for safety reasons. The other line of reasoning is take the gypsy cabs. They are cheaper, more convenient, more adventurous and more Russian. Russians say there is little risk in taking them. Young women do it all the time, late at night, and rarely have problems. There are different prices for Russians and foreigners. Russian taxi drivers generally don't expect a tip from Russians but sometimes they do from foreigners. Avoid taxis that have another passenger inside. Sometimes they are muggers. Also avoid the groups of taxis drivers that gather around train and bus stations, tourist hotels and places frequented by tourists. You are better off and less likely to get ripped off or robbed if you flag a driver down on the street. Official Taxis operate sort of like cabs in the United States. You can hail one on the streets, catch one at a station or taxi stand, or have one called for you by phone (there is often a charge for this). To page a taxi, the easiest thing to do is have someone at your hotel call one for you. Metered cabs don't use their meters. Even if they do they negotiate an off meter price.

Вариант 5

The Zil

The Zil is a boxy limousines favored by the Communist elite. It has been used since Lenin's time by party leaders and is still used to ferry Putin around both within Russia and on foreign trips. The Guinness Book of Records listed the 3.7-ton Zil-41047 limousine as the world's heaviest car. The armored Zil used by security-conscious Stalin had windows that were three inches thick and needed a hydraulic pump to move them up and down. It didn't contain any side view mirrors under the belief that no car would ever try to pass it. The stretch Zil used by Gorbachev weighed 6.6 tons, was made of 3-inch thick armor-plated steel and had a 7-liter, 8-cylinder engine that burned gasoline at a rate of six miles per gallon. Yeltsin drove around in a Mercedes. Only a few Zils are made each year. The company that makes the cars by hand—AMO ZiL (Avtomobilnoe Moskovskoe Obshchestvo - Zavod Imeni Likhachova—also makes trucks and military vehicles. The luxury seven-seat model that was made in the 1990s had a powerful V-8 engine and leather upholstery. It had a top speed of 118 miles per hour and got about 8 miles per gallon and cost about $150,000. The security that protects the factory outside of Moscow is equal to that of a MIG factory.
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Вариант 1

Automotive design

The modern automobile is a complex technical system employing sub-systems with specific design functions. Some of these consist of thousands of component parts that have evolved from breakthroughs in existing technology or from new technologies such as electronic computers, high-strength plastics, and new alloys of steel and nonferrous metals. Some subsystems have come about as a result of factors such as air pollution, safety legislation, and competition between manufacturers throughout the world.

Passenger cars have emerged as the primary means of family transportation, with an estimated 1.4 billion in operation worldwide. About one-quarter of these are in the United States, where more than three trillion miles (almost five trillion kilometres) are traveled each year. In recent years, Americans have been offered hundreds of different models, about half of them from foreign manufacturers. To capitalize on their proprietary technological advances, manufacturers introduce new designs ever more frequently. With some 70 mil-lion new units built each year worldwide, manufacturers have been able to split the market into many very small segments that nonetheless remain profitable.

Passenger cars have emerged as the primary means of family transportation, with an estimated 1.4 billion in operation worldwide. About one-quarter of these are in the United States, where more than three trillion miles (almost five trillion kilometres) are traveled each year. In recent years, Americans have been offered hundreds of different models, about half of them from foreign manufacturers. To capitalize on their proprietary technological advances, manufacturers introduce new designs ever more frequently. With some 70 mil-lion new units built each year worldwide, manufacturers have been able to split the market into many very small segments that nonetheless remain profitable.

Вариант 2
Taxis in Russia

Taxis are generally very cheap but sometimes drivers try to gouge for-eign tourists. There is no real system of taxi licensing. Taking a taxi often means going out in the street and flagging down any car that passes by (a “gypsy” taxi) and paying the driver $1 or $2 for a ride. 

There are two kinds of taxis: official taxis and unofficial "gypsy" taxis. In Moscow, the official taxis are yellow and have a taxi sign on the roof. In re-gard to which one to take, there are two lines of reasoning. One advises for-eign travelers to stick with more expensive official registered taxis for safety reasons. The other line of reasoning is take the gypsy cabs. They are cheaper, more convenient, more adventurous and more Russian. Russians say there is little risk in taking them. Young women do it all the time, late at night, and rarely have problems. 

There are different prices for Russians and foreigners. Russian taxi driv-ers generally don't expect a tip from Russians but sometimes they do from foreigners. Avoid taxis that have another passenger inside. Sometimes they are muggers. Also avoid the groups of taxis drivers that gather around train and bus stations, tourist hotels and places frequented by tourists. You are bet-ter off and less likely to get ripped off or robbed if you flag a driver down on the street. 

Official Taxis operate sort of like cabs in the United States. You can hail one on the streets, catch one at a station or taxi stand, or have one called for you by phone (there is often a charge for this). To page a taxi, the easiest thing to do is have someone at your hotel call one for you. Metered cabs don't use their meters. Even if they do they negotiate an off meter price. Their fares are generally about the same as the gypsy cabs unless the vehicle is very nice or the taxi has been paged. Taxi drivers arranged through hotels sometimes speak English. Sometimes they are good people to show you around. Often, it doesn't cost much to hire a taxi for a whole day especially if you have two or three people to split the costs.

Вариант 3
Traffic Police in Russia

The traffic police in Russian are known as the GAI or GIBDD. According to ASIRT: “The State Automobile Inspectorate (GIBDD) is authorized to stop cars and issue immediate fines. If drivers fail to stop, officers have the authority to shoot at your car. There is a permanent GIBDD checkpoint at the border of every Russian city and many Russian towns. GIBDD officers some-times intimidate foreigners. If you want to dispute the charges, take the matter to the head of the local GIBDD station. Criminals sometimes pose as GIBDD officers. If an officer has a gun, comply with his requests, but get his badge number and report the incident to the GIBDD in the next town. Complaints generally are treated with concern. Inspection of cars is often lax. Drivers may be pulled over at night on suspicion of driving while under the influence just because they are on the road. In July 2008, federal law approved using traffic cameras to identify law violations and reduce crime. 

“Foreigners are often victims of harassment or extortion by police and other officials. Probable cause is not required for police to stop, question or detain people. If stopped, record officer’s name, badge number and patrol car number, unless it seems unsafe to do so. Recording where the stop occurred may help authorities identify the perpetrators. Authorities are concerned about such incidents and cooperate with investigations of these cases. Report the incident to the U.S. Embassy or nearest Consulate General. 

“Some business activities, considered normal in western nations, are illegal or raise suspicion of espionage in Russia. Any commercial activity involving Russian military-industrial enterprises, such as research institutes, production facilities, design bureaus and other high level, government-related technology groups are subject to investigation.

Вариант 4

The first automobile

The first stationary gasoline engine developed by Carl Benz was a one-cylinder two-stroke unit which ran for the first time on New Year’s Eve 1879. Benz had so much commercial success with this engine that he was able to de-vote more time to his dream of creating a lightweight car powered by a gasoline engine, in which the chassis and engine formed a single unit.

The major features of the two-seater vehicle, which was completed in 1885, were the compact high-speed single-cylinder four-stroke engine installed horizontally at the rear, the tubular steel frame, the differential and three wire-spoked wheels. The engine output was 0.75 hp (0.55 kW). Details included an automatic intake slide, a controlled exhaust valve, high-voltage electrical vibrator ignition with spark plug, and water / thermo siphon evaporation cooling.

On January 29, 1886, Carl Benz applied for a patent for his “vehicle powered by a gas engine.” The patent – number 37435 – may be regarded as the birth certificate of the automobile. In July 1886 the newspapers reported on the first public outing of the three-wheeled Benz Patent Motor Car, model no. 1.

Using an improved version and without her husband’s knowledge, Benz’s wife Bertha and their two sons Eugen (15) and Richard (14) embarked on the first long-distance journey in automotive history on an August day in 1888. The route included a few detours and took them from Mannheim to Pforzheim, her place of birth. With this journey of 180 kilometers including the return trip Bertha Benz demonstrated the practicality of the motor vehicle to the entire world. Without her daring – and that of her sons – and the decisive stimuli that resulted from it, the subsequent growth of Benz & Cie. in Mannheim to become the world’s largest automobile plant of its day would have been unthinkable.

Вариант 5
Train Food in Russia

Train Food is tolerable. Restaurants cars known as pectopah have a limited choice of food and drinks: usually soup, salad, difficult-to-identify meat, potatoes, Coca-Cola, tea or coffee. The meals tend to be similar whether served for breakfast, lunch or dinner. Beer and vodka are generally not sold on the trains. Most people drink tea. If you want coffee bring instant packages. The waiters don't speak English. 

The food on the Trans-Siberian and other long distance trains is relatively cheap and generally better than the food served on short distance trains. Dishes include vegetable soup, grilled chicken, Beef Strogonov, fried eggs and ham, soup with chicken, cheese, pickled cucumbers, mashed potatoes, goulash and occasionally moose steaks, sturgeon or caviar. Sometimes Crimean champagne and Georgian brandy and wine are available. 

Often many of the items listed on the menu are not available. On the Trans-Siberian, sometimes the dining car runs out of good food in first few days. After that passengers have to make do with watery soup, eggs and stale bread. 

Vendors at the stations sell all or some of the following: sausages, vodka, beer, moonshine, smoked fish, bread, boiled potatoes, picked berries and mushrooms, vegetables, fruit, pickled vegetables, pine kernels, yogurt, kebabs, cone-on-the-cobs, bread, gingerbread, bread and borscht. There are also begging gypsies and hawkers selling Chinese consumer goods. 

Russians tend to bring most of their food with them: things like salami, cheese, fruit and bread. At mealtimes people usually share food with one another. If you have food you are expected to share it. Sometimes snacks or drinks or hard-boiled eggs are available from carts wheeled through the train.
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Вариант 1
The Telegraph

Beginning in the mid-1800s, the telegraph delivered the first inter-city, transcontinental, and transoceanic messages in the world. The telegraph revolutionized the way people communicated by providing messages faster than any other means provided at the time. American art professor Samuel F.B. Morse pursued an interest in electromagnetism to create a practical electromagnetic telegraph in 1837. Morse partnered with Alfred Vail and was able to commercialize the technology with financial support from the U.S. government. In 1843 Morse built a demonstration telegraph link between Washington, D.C., and Baltimore, Maryland. On May 24, 1844, the network was inaugurated for commercial use with the message, "What hath God wrought!"

Telegraph use quickly spread; the first transcontinental link was completed in 1861 between San Francisco, California, and Washington, D.C. Railroad companies and newspapers were the first major telegraphy users. Telegraph lines were constructed parallel to railroad beds. Telegraphy helped the railroads manage traffic and allowed news organizations to distribute stories quickly to local newspapers. Within a few years, several telegraph companies were in operation, each with its own network of telegraph wires. Consolidation occurred in the telegraph industry (as it has in numerous telecommunications industries), and by the 1870s the Western Union Telegraph Company emerged as the dominant operator.

Вариант 2

International Telecommunications Networks 

In order to provide overseas telecommunications, people had to develop networks that could link widely separated nations. The first networks to provide such linkage were telegraph networks that used undersea cables, but these networks could provide channels for only a few simultaneous communications. Shortwave radio also made it possible for wireless transmissions of both telegraphy and voice over very long distances.

To take advantage of the capability of satellites to provide telecommunications service, companies from all over the world pooled resources and shared risks by creating a cooperative known as the International Telecommunications Satellite Organization, or Intelsat, in 1964. Transoceanic satellite telecommunications first became possible in 1965 with the successful launch of Early Bird, also known as Intelsat 1. Intelsat 1 provided the first international television transmission and had the capacity to handle one television channel along with 240 simultaneous telephone calls.

Intelsat has expanded and diversified to meet the global and regional satellite requirements of over 200 nations and territories. In response to private satellite ventures entering the market, the managers of Intelsat have sought to convert the cooperative into a corporation better able to compete with these emerging companies. A separate cooperative known as the International Mobile Satellite Organization (Inmarsat) primarily provides service to oceangoing vessels, but it has expanded operations to include service to airplanes and users in remote land areas not served by cellular radio or wireline services. Inmarsat also seeks to become a private corporation, because of competition from private satellite ventures.

Вариант 3
Radio and TV

Radio and TV are mass media which keep people informed on the topical issues of the day. Both on radio and TV you can listen to a programme on sports, art, news, music and weather. The difference is that on TV you can see everything you've heard about. And it's an important advantage. Besides, there are a lot of entertaining programmes on TV, a lot of feature, documentary films which provoke hot discussions. But watching TV is often a waste of time.

Radio is preferable to TV when you are at work and need information or have to focus your attention on something else. For example, when you drive a car, it's better to listen to radio than to watch TV.

But both radio and TV play an important role in our life as well as newspapers. They give the full coverage of the latest events, comment on the most important developments, political and domestic affairs. They acquaint us with different views and opinions. Thus, they contribute to the development of the information network.

That's why in the recent years there has been the increase in the amount of time spent watching TV. Though it depends on the season, the age of the viewers and social class. For example, TV viewing is less popular in summer than in winter. It is more popular with old people than with other age groups. Professional and managerial classes watch less than the unskilled. Besides, women watch more than men.

Вариант 4

A Transmitter

There are two common kinds of telephone transmitters: the carbon transmitter and the electret transmitter. The carbon transmitter is constructed by placing carbon granules between metal plates called electrodes. One of the metal plates is a thin diaphragm that takes variations in pressure caused by sound waves and transmits these variations to the carbon granules. The electrodes conduct electricity that flows through the carbon. Variations in pressure caused by sound waves hitting the diaphragm cause the electrical resistance of the carbon to vary—when the grains are squeezed together, they conduct electricity more easily; and when they are far apart, they conduct electricity less efficiently. The resultant current varies with the sound-wave pressure applied to the transmitter.

The electret transmitter is composed of a thin disk of metal-coated plastic and a thicker, hollow metal disk. In the handset, the plastic disk is held slightly above most of the metal disk. The plastic disk is electrically charged, and an electric field is created in the space where the disks do not touch. Sound waves from the caller's voice cause the plastic disk to vibrate, which changes the distance between the disks, and so changes the intensity of the electric field between them. The variations in the electric field are translated into variations of electric current, which travels across telephone lines. An amplifier using transistors is needed with an electret transmitter to obtain sufficiently strong variations of electric current.

Вариант 5

Commercial Communications Satellites

Deployment and operation of communications satellites on a commercial basis began with the founding of the Communications Satellite Corporation (COMSAT) in 1963. When the International Telecommunications Satellite Organization (INTELSAT) was formed in 1964, COMSAT became the U.S. member. Based in Washington, D.C., INTELSAT is owned by more than 120 nations. Intelsat 1, known as Early Bird, launched in 1965, provided either 2400 voice circuits or one two-way television channel between the United States and Europe. During the 1960s and 1970s, message capacity and transmission power of the Intelsat 2, 3, and 4 generations were progressively increased by beaming the satellite power only to the earth and segmenting the broadcast spectrum into transponder units of a certain bandwidth. The first of the Intelsat 4s, launched in 1971, provided 4000 voice circuits. With the Intelsat 5 series (1980), introduction of multiple beam operation resulted in additional increases in capacity. A satellite's power could now be concentrated on small regions of the earth, making possible smaller-aperture, lower-cost ground stations. An Intelsat 5 satellite can typically carry 12,000 voice circuits. The Intelsat 6 satellites, which entered service in 1989, can carry 24,000 circuits and feature dynamic on-board switching of telephone capacity among six beams, using a technique called SS-TDMA (satellite-switched time division multiple access). By the early 1990s, Intelsat had 15 satellites in orbit, providing the world's most extensive telecommunications system. Other systems also provide international service in competition with Intelsat. By 1997, all regulatory restraints to such competition will have been lifted. The growth of international systems has been paralleled by domestic and regional systems, such as the U.S. Telstar, Galaxy, and Spacenet programs and Europe's Eutalsat and Telecom.
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Вариант 1

A ship will pass through several stages during its career. The first is usually an initial contract to build the ship, the details of which can vary widely based on relationships between the ship owners, operators, designers and the shipyard. Then, the design phase carried out by a naval architect. Then the ship is constructed in a shipyard. After construction, the vessel is launched and goes into service. Ships end their careers in a number of ways, ranging from shipwrecks to service as a museum ship to the scrapyard.

A vessel’s design starts with a specification, which a naval architect uses to create a project outline, assess required dimensions, and create a basic layout of spaces and a rough displacement. After this initial rough draft, the architect can create an initial  hull  design,  a  general  profile  and  an initial overview of the ship’s propulsion. At this stage, the designer can repeat the ship’s design, adding detail and improving the design at each stage.

The designer will typically produce an overall plan, a general specification describing the peculiarities of the vessel, and construction blueprints to be used at the building site. Designs for larger or more complex vessels may also include sail plans, electrical schematics, and plumbing and ventilation plans.

Ship construction takes place in a shipyard, and can last from a few months for a unit produced in series, to several years to reconstruct a wooden boat like the frigate Hermione, to more than 10 years for an aircraft carrier.

Вариант 2

Generally, construction of a ship starts with the hull and on vessels over about 30 meters, by the laying of the keel. This is done in a drydock or on land. Once the hull is assembled and painted, it is launched. The last stages, such as raising the superstructure and adding equipment and accommodation, can be done after the vessel is afloat. Hull materials and vessel size play a large part in determining the method of construction. The hull of a mass-produced fiberglass sailboat is constructed from a mold, while the steel hull of a cargo ship is made from large sections welded together as they are built.

Once completed, the vessel is delivered to the customer. Ship launching is often a ceremony of some significance, and usually takes place when the vessel is formally named.

Ships undergo nearly constant maintenance during their career, whether they are underway, pierside, or in some cases, in periods of reduced operating status between charters or shipping seasons.

Most ships, however, require sailing to special facilities such as a drydock at regular intervals. Tasks often done at drydock include removing biological growths on the hull, sandblasting and repainting the hull. Major repairs to the propulsion and steering systems as well as major electrical systems are also often performed at dry dock.

Vessels that sustain major damage at sea may be repaired at a facility equipped for major repairs, such as a shipyard. Ships may also be converted for a new purpose: oil tankers are often converted into floating production storage and offloading units.

Вариант 3

If you are going to work in the shipping sector or have a general interest in sailing the seas then you might want to know what different types of ships there are. You may come across a wide range of different vessels and it’s useful to be able to identify them when you are at sea. It is also important to note that safety rules vary a lot depending on what type of ship you are operating. Each type of vessel has its own strict rules that must be followed.

Cargo ships are generally used to transport cargo safely from one place to another. They will have a ship with a multi-deck or single-deck hull. There are thousands of cargo ships around the world, transporting goods across the globe. They are crucial to international trade. Cargo ships can transport things such as food, petroleum, furniture, metals, clothes and machinery.

 RoRo (Roll on Roll Off)  Most vehicles that are being transported over water internationally are done on a Roll on Roll off ship. The reason this ship is so popular to transport vehicles is that it’s safer and much faster to just drive a car onto the ship than using a crane. Once the cars are aboard, they are braced to the ship’s deck to keep them from moving around while the ship is at sea.

 Tankers are ships that primarily carry huge quantities of liquid. They can carry a wide range of liquids such as oil, water, wine and lots of different chemicals that need transporting. They come in lots of different sizes but some of the larger vessels have the capacity to carry several hundred thousand tons.

Вариант 4

Several  types of international ships are usually discerned in shipbuilding industry.  Here are some of them:

 Passenger Ships are officially defined as ships that carry more than 12 passengers. If you own a passenger ship then you will need to follow strict safety rules. There have been several disasters with passenger ships lately so the rules have been updated to improve safety. Passengers should be able to travel in a safe and comfortable environment. Passenger ships also include cruise ships.

Fishing Vessels are boats and ships designed to catch fish and marine wildlife. They are used for leisure purposes but also for commercial fishing. There are millions of fishing vessels being used to catch fish around the world. If you are considering working on a fishing vessel then it is important to know that they are very dangerous. According to the International Maritime Organization (IMO) there are around 24,000 deaths on fishing vessels each year. All ships engaged in international voyages must install special navigational equipment. This electronic information system can help fisherman avoid bad weather and navigate through international seas.

High speed crafts are also sometimes called ‘fast ferries’. They are mainly designed for civilian use as passenger ferries. They also include hovercrafts, catamarans and hydrofoil boats. High speed crafts are able to go faster because they use air pressure and powerful turbines.

Вариант 5

A ship is a large vessel that floats on water. Ships are generally distinguished from boats based on size and passenger capacity. Ships may be found on lakes, seas, and rivers and they perform for a variety of activities, such as the transport of people or goods, fishing, entertainment, public safety, and warfare.

Ships and boats have developed alongside mankind. In major wars, and in day to day life, they have become an integral part of modem commercial and military systems. Fishing boats are used by millions of fishermen throughout the world. Military forces operate highly sophisticated vessels to transport and support forces ashore. Commercial vessels carry billion tons of cargo.

These vessels were also key in history’s great explorations and scientific and technological developments. Navigators such as Zheng He spread such inventions as the compass and gunpowder. Ships have been used for such purposes as colonization and the slave trade, and have served scientific, cultural, and humanitarian needs.

As Thor Heyerdahl demonstrated with his tiny boat Kon-Tiki, it is possible to navigate long distances upon a simple log raft. From Mesolithic canoes to today’s powerful nuclear-powered aircraft carriers, ships tell the history of humankind.

The term ‘ship’ is close to the concept of a vessel, but is not equivalent to it. A vessel is a wider concept. So, it is impossible to name a rowboat or a water bicycle the ship, however they are vessels. Usually only big military-oriented vessels or sailing vessels with a certain kind of equipment are called the ships.
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Вариант 1
Drilling
Drilling is a cutting process that uses a drill bit to cut or enlarge a hole in solid materials. The drill bit is a multipoint, end cutting tool. It cuts by applying pressure and rotation to the workpiece, which forms chips at the cutting edge.

Drilled holes are characterized by their sharp edge on the entrance side and the presence of burrs on the exit side (unless they have been removed). Also, the inside of the hole usually has helical feed marks.

Drilling may affect the mechanical properties of the workpiece by creating low residual stresses around the hole opening and a very thin layer of highly stressed and disturbed material on the newly formed surface. This causes the workpiece to become more susceptible to corrosion at the stressed surface.

For fluted drill bits, any chips are removed via the flutes. Chips may be long spirals or small flakes, depending on the material, and process parameters. The type of chips formed can be an indicator of the machinability of the material, with long gummy chips reducing machinability.

When possible drilled holes should be located perpendicular to the workpiece surface. This minimizes the drill bit's tendency to "walk", that is, to be deflected, which causes the hole to be misplaced. The higher the length-to-diameter ratio of the drill bit, the higher the tendency to walk. The tendency to walk is also preempted in various other ways, which include:

· Establishing a centering mark or feature before drilling, such as by:

- Casting, molding, or forging a mark into the workpiece;

- Center punching;

- Spot drilling (i.e., center drilling);

- Spot facing, which is facing a certain area on a rough casting or forging to establish, essentially, an island of precisely known surface in a sea of imprecisely known surface.

· Constraining the position of the drill bit using a drill jig with drill bushings.

Вариант 2
Classification of drilling methods

By way of influence on rock drilling methods are classified on mechanical and non-mechanical distinction drilling. By mechanical drilling, drilling tools directly affects the rock, destroying it, and if a non-mechanical failure occurs without direct contact with the rock source of influence on it. Non-mechanical means (hydraulic, thermal, electrophysical) are under development and drilling for oil and gas wells are not currently used.

Mechanical drilling methods are divided into percussion and rotary. When percussion drilling destruction of rocks is a chisel, hanging on a rope. Drilling tool also includes a shock rod and the cable lock. He hung on the rope, which straddles unit mounted on a mast. Reciprocating chisel tool provides a drilling rig.

With the deepening of the well rope lengthens. Cylindricity wells is provided by turning the drill bit during operation.

To clean the face of shattered rock drilling tools periodically removed from the wells and bailer is lowered into it, like a long bucket with a valve at the bottom. When immersed in a mixture of bailer fluid (reservoir or poured on top) and drilled rock particles valve opens and the bailer is filled with this mixture. When lifting bailer valve is closed and the mixture is extracted to the top.

At the end of treatment in the face again falls well drilling tools and drilling continues.

To avoid the collapse of the borehole walls in her lowered casing, the length of which are increasing with the deepening of the face.

Oil and gas wells are constructed using rotary drilling. With this method does not break up rock beats, and destroyed a rotating drill bit, which acts on the axial load. The torque is transmitted to the bit or on the surface of the rotator (rotor) through a column of drill pipes (Rotary Drilling) or from the downhole motor (turbo-drill, electric drill, screw the motor), mounted directly above the drill bit.

Вариант 3
Waste Discharges during the Offshore Oil and Gas Activity 

Practically all stages and operations of offshore hydrocarbon production are accompanied by undesirable discharges of liquid, solid, and gaseous wastes. The proportions and amounts of discharged wastes can change considerably during production. The volumes of produced waters increase as the hydrocarbon resources are being depleted and production moves from the first stages toward its completion. 

The discharges of produced waters considerably dominate over other wastes. Formation water and brine are extracted along with oil and gas. Injection water is pumped into the injection wells in hundreds of thousands of tons for maintaining the pressure in the system and pushing the hydrocarbons toward the producing wells. All of these waters are usually polluted by oil, natural low-molecular-weight hydrocarbons, inorganic salts, and technological chemicals. These waters need to be cleaned before they are discharged into the sea. Such cleaning under marine conditions is a complicated technical task. Special separation units on the platforms are used for oil separation. Depending on its quality, the produced water is either discharged into the sea or injected into the disposal well. Sometimes the oil-water mixtures are transported along the pipelines to onshore separation units.

Inevitably, all kinds of drilling are associated with drilling wastes, including drilling muds and cuttings. Drilling cuttings are removed from drilling muds and cleaned in special separators. The amount of oil left on cuttings after cleaning is much higher when using oil-based fluids. Separated drilling muds and cleaning fluids used to treat cuttings are partially returned to the circulating system. Drilling cuttings and the rest of the drilling muds are either dumped overboard or transported to the shore for further treatment and disposal, depending on the situation and ecological requirements. Recently, a technology was developed to remove the drilling wastes, especially cuttings, by reinjecting their slurry into a geological formation. This gives some hope to achieving zero discharge of oil-containing wastes during offshore oil and gas production. 

Вариант 4
Exploration and Drilling

When 3D seismic has been completed, it is time to drill the well. Normally dedicated drilling rigs either on mobile onshore units or offshore floating rigs are used. Larger production platforms may also have their own production drilling equipment. 

The main components of the drilling rig are the Derrick, Floor, Drawworks, Drive and Mud Handling. The control and power can be hydraulic or electric. 

Earlier pictures of Drillers and Roughnecks working with rotary tables (bottom drives) are now replaced with top drive and semi-automated pipe handling on larger installations. The hydraulic or electric top drive hangs from the derrick crown and gives pressure and rotational torque to the drill string. The whole assembly is controlled by the drawworks. 

The Drill String is assembled from pipe segments about 30 meters (100 feet) long normally with conical inside threads at one end and outside at the other. As each 30-meter segment is drilled, the drive is disconnected and a new pipe segment inserted in the string. A cone bit is used to dig into the rock. Different cones are used for different types of rock and at different stages of the well. The picture shows roller cones with inserts (on the left); other bits are PDC (polycrystalline diamond compact, on the right) and Diamond Impregnated

As the well is sunk into the ground, the weight of the drill string increases and might reach 500 metric tons or more for a 3000 meter deep well. The drawwork and top drive must be precisely controlled not to overload and break the drill string or the cone. Typical values are 50kN force on the bit and a torque of 1-1.5 kNm at 40-80 RPM for an 8-inch cone. ROP (Rate of Penetration) is very dependant on depth and could be as much as 20 meters per hour for shallow sandstone and dolomite (chalk) and as low as 1 m/hour on deep shale rock and granite. Directional drilling is intentional deviation of a well bore from the vertical. It is often necessary to drill at an angle from the vertical to reach different parts of the formation.

Вариант 5
Well Casing

Installing well casing is an important part of the drilling and completion process. Well casing consists of a series of metal tubes installed in the freshly drilled hole. Casing serves to strengthen the sides of the well hole, ensure that no oil or natural gas seeps out of the well hole as it is brought to the surface, and to keep other fluids or gases from seeping into the formation through the well. A good deal of planning is necessary to ensure that the proper casing for each well is installed. Types of casing used depend on the subsurface characteristics of the well, including the diameter of the well (which is dependent on the size of the drill bit used) and the pressures and temperatures experienced throughout the well. In most wells, the diameter of the well hole decreases the deeper it is drilled, leading to a type of conical shape that must be taken into account when installing casing. The casing is normally cemented in place. Ill: wikipedia.org There are five different types of well casing. They include: 

• Conductor casing, which is usually no more than 20 to 50 feet long, is installed before main drilling to prevent the top of the well from caving in and to help in the process of circulating the drilling fluid up from the bottom of the well. 

• Surface casing is the next type of casing to be installed. It can be anywhere from 100 to 400 meters long, and is smaller in diameter than the conductor casing and fits inside the conductor casing. The primary purpose of surface casing is to protect fresh water deposits near the surface of the well from being contaminated by leaking hydrocarbons or salt water from deeper underground. It also serves as a conduit for drilling mud returning to the surface, and helps protect the drill hole from being damaged during drilling. 

• Intermediate casing is usually the longest section of casing found in a well. The primary purpose of intermediate casing is to minimize the hazards that come along with subsurface formations that may affect the well. These include abnormal underground pressure zones, underground shales, and formations that might otherwise contaminate the well, such as underground salt-water deposits. Liner strings are sometimes used instead of intermediate casing. Liner strings are usually just attached to the previous casing with 'hangers', instead of being cemented into place and is thus less permanent 

29.03.05 Конструирование изделий легкой промышленности

Вариант 1

Fashion design

Fashion design is the art of the application of design and aesthetics or natural beauty to clothing and accessories. Fashion design is influenced by cultural and social latitudes, and has varied over time and place. Fashion designers work in a number of ways in designing clothing and accessories. Some work alone or as part of a team. They attempt to satisfy consumer desire for aesthetically designed clothing; and, because of the time required to bring a garment onto the market, must at times anticipate changing consumer tastes.

Fashion designers attempt to design clothes which are functional as well as aesthetically pleasing. They must consider who is likely to wear a garment and the situations in which it will be worn. They have a wide range and combinations of materials to work with and a wide range of colors, patterns and styles to choose from. Though most clothing worn for everyday wear falls within a narrow range of conventional styles, unusual garments are usually sought for special occasions, such as evening wear or party dresses.

Some clothes are made specifically for an individual, as in the case of haute couture or bespoke tailoring. Today, most clothing is designed for the mass market, especially casual and every-day wear. Fashion designers can work in a number of many ways. Fashion designers may work full-time for one fashion as 'in-house designers' which owns the designs. They may work alone or as part of a team. Freelance designers work for themselves, selling their designs to fashion houses, directly to shops, or to clothing manufacturers. The garments bear the buyer's label. Some fashion designers set up their own labels, under which their designs are marketed. Some fashion designers are self-employed and design for individual clients. Other high-fashion designers cater to specialty stores or high-fashion department stores. These designers create original garments, as well as those that follow established fashion trends. Most fashion designers, however, work for apparel manufacturers, creating designs of men’s, women’s, and children’s fashions for the mass market. Large designer brands which have a 'name' as their brand such as Abercrombie & Fitch, Justice, or Juicy are likely to be designed by a team of individual designers under the direction of a designer director.

Вариант 2
Types of fashion 
The garments produced by clothing manufacturers fall into three main categories, although these may be split up into additional, more specific categories:

1. Haute couture. Until the 1950s, fashion clothing was predominately designed and manufactured on a made-to-measure or haute couture basis (French for high-sewing), with each garment being created for a specific client. A couture garment is made to order for an individual customer, and is usually made from highquality, expensive fabric, sewn with extreme attention to detail and finish, often using time-consuming, hand-executed techniques. Look and fit take priority over the cost of materials and the time it takes to make.

2. Ready-to-wear (pret-a-porter). Ready-to-wear clothes are a cross between haute couture and mass market. They are not made for individual customers, but great care is taken in the choice and cut of the fabric. Clothes are made in small quantities to guarantee exclusivity, so they are rather expensive. Ready-to-wear collections are usually presented by fashion houses each season during a period known as Fashion Week. This takes place on a city-wide basis and occurs twice a year. The main seasons of Fashion Week include, spring/summer, fall/winter, resort, swim and bridal.

3. Mass market. Currently the fashion industry relies more on mass market sales. The mass market caters for a wide range of customers, producing ready set by the famous names in fashion. They often wait around a season to make sure a style is going to catch on before producing their own versions of the original look. In order to save money and time, they use cheaper fabrics and simpler production techniques which can easily be done by machine. The end product can therefore be sold much more cheaply.

Вариант 3
Elements of garment design
In creating a design one of the components that interact is the element of design. The element and principles of design are flexible and should be interpreted within the context of current fashion. A design can be defined as an arrangement of lines, shape, colors, and texture that create a visual image. The principles of design are the rates that govern how elements are combined. The elements are therefore the raw materials that must be combined successfully.

Colour. Colour is the first element to which consumers respond, often selecting or rejecting a garment because of its color. Therefore, designers must consider their customers and provide colors that are both appealing and flattering. People connect certain colors with holidays and seasons. They expect to see earth tones in fall clothing, jewel colors for the holidays, the pastels of flowers in the early spring, and refreshing white for the summer. All manufacturers include some of these colors in their lines

Fabric. Next to understanding the needs of the customer and interpreting trends for them, choosing the fabric suitable for a particular style is one of the most important aspects of designing. The designer chooses fabrics on the basis of fashion trends, quality, performance, price, and suitability. 

Line. After selecting the fabric, the designer must consider the other elements of good design. In this section, the term line refers to the direction of visual interest in a garment created by construction details such as seams, pleats, gathers and tucks. 

Shapes. It describes the outer dimensions or contour of an object. Through clothing design, the shape of the human body is often revealed in a natural way, but sometimes even distorted. Every fashion period, a shape emerges slowly or evolved suddenly, whatever it is, every period has a specific shape of garment which once determined can be modified and restyled for variation in design without changing the basic shape of the garment, it is either flare or tight, circular or straight.

Вариант 4
Fur clothing 

Fur clothing is clothing made of furry animal hides. Fur is one of the oldest forms of clothing. Some view fur as luxurious and warm; others reject it due to moral concerns for animal rights. The term 'fur' is often used to refer to a coat, wrap, or shawl made from the fur of animals. The most popular kinds of fur in the 1960s (known as the luxury fur) were blond mink, silver striped fox and red fox. Cheaper alternatives were pelts of wolf, Persian lamb or muskrat. It was common for ladies to wear a matching hat. In the 1950s, a 'must have' type of fur was the mutation fur (naturally nuanced colours) and fur trimmings on a coat that were beaver, lamb fur, Astrakhan and mink.

Common animal sources for fur clothing and fur trimmed accessories include fox, rabbit, mink, beaver, otter, sable, wolves, chinchilla, seals and other. Some of these are more highly prized than others, and there are many grades and colors.

Most of the fur sold by high fashion retailers is from farmed animals such as mink, foxes, and rabbits. Cruel methods of killing have made people more aware as the animal rights activists work harder to protect the animals.

The manufacturing of fur clothing involves obtaining animal pelts where the hair is left on. Depending on the type of fur and its purpose, some of the chemicals involved in fur processing may include table salts, alum salts, acids, soda ash, lanolin, degreasers and, less commonly, bleaches, and dyes. 

Fake fur (or "faux fur") designates any synthetic material that attempts to mimic the appearance and feel of real fur.

The chemical treatment of fur to increase its felting quality is known as carroting, as the process tends to turn the tips of the fur orange. A furrier is a person who makes fur products such as fur garments, fur blankets etc. and repairs, alters, cleans, or otherwise deals in furs of animals.

Вариант 5
The clothing industry
The clothing industry is one of the largest industries in the world. It includes the manufacture of women‘s, children‘s, and infants‘ clothing and men‘s and boys‘ wear. The industry also produces fur, including ―fake furs‖; embroidery; hats, jewellery, shoes, and other accessories; buttons, hooks and eyes, zips and thread; underwear and nightwear; and sportswear. The main clothing centres of the world are London, New York City, Paris, and Milan. The United States is the world‘s leading manufacturer of clothing. There are about 24,000 U.S. clothing manufacturers, and they employ about 1,400,000 people. About 10,500 of these companies make women‘s clothes. Light industry occupies an important place in the economy of Belarus. Today, more than 400 enterprises work in this sphere, with about 150,000 people. Many of them are included into the concern ―Bellegprom‖: it is represented by 102 subjects of economic activity. Production is oriented to manufacture of a broad range of products: flax fibres, various kinds of yarn, carpets, non-woven materials, knitted items, hosiery, sewn products, leather goods, furs and fur products, leather footwear, etc. For example, Brest region produces about 60% of all cotton fabrics, 50% of hosiery, 35% of knitted outerwear in the country. As for Gomel region, its enterprises make 35% of fabrics, 65% of nonwoven fabrics and over 10% of knitted outerwear and underwear in the country. Vitebsk region provides about 40% of footwear production and more than 30% of all hosiery in Belarus. Orsha Flax Combined Enterprise (flax fabrics), ―Elema‖ and ―Kalinka‖ (sewn goods), ―Svitanak‖ (knitted goods), Brest Hosiery Combined Enterprise (hosiery), ―Milavitsa‖ (foundation garments and underwear) ―Marko‖ (leather footwear) and many others are well-known on home and foreign markets.
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Вариант 1
Automated Systems

An automated system is one in which a process is performed by a machine without the direct participation of a human worker. Automation is implemented using a program of instructions combined with a control system that executes the instructions. Power is required to drive the process and to operate the program and control system. There is not always a clear distinction between worker-machine systems and automated systems, because many worker-machine systems operate with some degree of automation. Two levels of automation can be identified: semiautomated and fully automated. A semiautomated machine performs a portion of the work cycle under some form of program control, and a human worker tends to the machine for the remainder of the cycle, by loading and unloading it, or by performing some other task each cycle. A fully automated machine is distinguished from its semiautomated counterpart by its capacity to operate for an extended period of time with no human attention. Extended period of time means longer than one work cycle; a worker is not required to be present during each cycle. Instead, the worker may need to tend the machine every tenth cycle, or every hundredth cycle. An example of this type of operation is found in many injection molding plants, where the molding machines run on automatic cycles, but periodically the molded parts at the machine must be collected by a worker.

In certain fully automated processes, one or more workers are required to be present to continuously monitor the operation, and make sure that it performs according to the intended specifications. Examples of these kinds of automated processes include complex chemical processes, oil refineries, and nuclear power plants. The workers do not actively participate in the process except to make occasional adjustments in the equipment settings, perform periodic maintenance, and spring into action if something goes wrong.

Вариант 2
Programmable Automation
In programmable automation, the production equipment is designed with the capability to change the sequence of operations to accommodate different product configurations. The operation sequence is controlled by a program, which is a set of instructions coded so that they can be read and interpreted by the system. New programs can be prepared and entered into the equipment to produce new products. Some of the features that characterize programmable automation include (1) high investment in general-purpose equipment, (2) lower production rates than fixed automation, (3) flexibility to deal with variations and changes in product configuration, and (4) high suitability for batch production.

Programmable automated systems are used in low- and medium-volume production. The parts or products are typically made in batches. To produce each new batch of a different item, the system must be reprogrammed with the set of machine instructions that correspond to the new item. The physical setup of the machine must also be changed: Tools must be loaded, fixtures must be attached to the machine table, and any required machine settings must be entered. This changeover takes time. Consequently, the typical cycle for a given batch includes a period during which the setup and reprogramming take place, followed by a period in which the parts are produced. Examples of programmable automation include numerically controlled (NC) machine tools, industrial robots, and programmable logic controllers. 

Flexible Automation. Flexible automation is an extension of programmable automation. A flexible automated system is capable of producing a variety of parts or products with virtually no time lost for changeovers from one design to the next. There is no lost production time while reprogramming the system and altering the physical setup (tooling, fixtures, machine settings). Accordingly, the system can produce various mixes and schedules of parts or products instead of requiring that they be made in batches.

Вариант 3
Metering

Although some small installations are still operated with dipstick and manual records, larger installations have analysis and metering equipment. To make sure readings are accurate, a fixed or movable prover loop for calibration is also installed. 

The analyzer instruments provide product data such as density, viscosity and water content. Pressure and temperature compensation is also included. 

For liquid, turbine meters with dual pulse outputs are most common. Alternatives are positive displacement meters (passes a fixed volume per rotation or stroke) and coriolis massflow meters. These instruments cannot cover the full range with sufficient accuracy. Therefore, the metering is split into several runs, and the number of runs in use depends on the flow. Each run employs one meter and several instruments to provide temperature and pressure correction. Open/Close valves allow runs to be selected and control valves can balance the flow between runs. The instruments and actuators are monitored and controlled by a flow computer. If the interface is not digital, dual pulse trains are used to allow direction sensing and fault finding. 

To obtain required accuracy, the meters are calibrated. The most common method is a prover loop. A prover ball moves though the loop, and a calibrated volume is provided between the two detectors. When a meter is to be calibrated the four-way valve opens to allow oil to flow behind the ball. The number of pulses from it passes one detector to the other is counted. After one loop the four-way valve turns to reverse flow direction and the ball moves back providing the same volume and in reverse, again counting the pulses. From the known reference volume, number of pulses, pressure and temperature the flow computer can calculate the meter factor and provide accurate flow measurements using formulas form industry standard organizations such as API MPMS and ISO 5024. The accuracy is typically ± 0.3% of standard volume.

Вариант 4
Process Control

A process control system is used to monitor data and control equipment on the plant. Very small installations may use hydraulic or pneumatic control systems, but larger plants with up to 30.000 signals to and from the process require a dedicated distributed control system. The purpose of this system is to read values from a large number of sensors, run programs to monitor the process and control valves switches etc. to control the process. At the same time values, alarms, reports and other information are presented to the operator and command inputs accepted.

Process control systems consist of the following components:

- Field instrumentation: sensors and switches that sense process conditions such as temperature, pressure or flow. These are connected over single and multiple pair electrical cables (hardwired) or communication bus systems called fieldbus. 

- Control devices, such as Actuators for valves, electrical switchgear and drives or indicators are also hardwired or connected over fieldbus. 

- Controllers execute the control algorithms so that desired actions are taken. The controllers will also generate events and alarms based on changes of state and alarm conditions and prepare data for operators and information systems. 

- A number of servers perform the data processing required for data presentation, historical archiving, alarm processing and engineering changes. 

- Clients such as operator stations and engineering stations are provided for human interfaces. 

- The communication can be laid out in many different configurations, often including connections to remote facilities, remote operations support and similar.

The main function of the control system is to make sure the production, processing and utility systems operate efficiently within design constraints and alarm limits. The control is typically specified in programs s a combination of logic and control function blocks such as AND, ADD, PID. For a particular system, a library of standard solutions such as Level Control Loop, Motor Control is defined. This means that the system can be specified with combinations of typical loops, consisting of one or more input devices, function blocks and output devices, rather than formal programming.

Вариант 5
Condition Monitoring and Maintenance Support

Condition monitoring encompasses both structural monitoring and condition monitoring for process equipment such as valves and rotating machinery. 

For structural monitoring, the devices are corrosion meters (essentially plates that corrode, and where that corrosion may be metered), tension force meters and free-swinging strings. These are logged to a central structure condition monitoring system, to portray the forces acting on the installation, and the effect those forces are having. 

Condition monitoring of machinery is generally used for large rotating apparatus, such as turbines, compressors, generators and large pumps. Input devices are vibration meters, temperature (bearing, exhaust gases etc.) as well as number of start/stops, running time, lubrication intervals and over-current trips. These values are logged and compared with reference values to detect abnormal conditions and indicate when preventive maintenance is required or an equipment fault occurs (i.e. maintenance triggers). 

For other process equipment such as valves the system can register closing times, flow and torque. A valve which exhibits a negative trend in closing time or torque (“sticktion”) can be diagnosed. Generally, “maintenances triggers” are based on equipment diagnostics to predict when preventive maintenance is required. Fieldbus mounted transmitters and actuators are particularly well suited to condition monitoring diagnostics. 

Maintenance support functionality will plan maintenance based on input from condition monitoring systems and a periodic maintenance plant. This will allow the system to schedule personnel for such tasks as lubrication or cleaning, and plan larger tasks such as turbine and compressor periodic maintenance.
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Вариант 1
Zig-zag transformer
Grounding transformers are used to obtain a neutral when an existing delta-connected or ungrounded systems are to be grounded. They can be found in transformer substations where neutral might not be available as the transformer windings are delta connected.
A zig-zag transformer is a three-phase grounding transformer with no secondary winding. They are also known as interconnected star transformers. The transformer neutral may be earthed through an impedance. It does not have a secondary winding. Should there be a secondary winding, it shall be treated as an ordinary transformer.

Each phase winding is split into halves and interconnected such that the winding connection produces a phase shift of 300. Hence an equal and opposite current flows through the winding halves wound on the same core. Therefore the vector sum of MMF produced by the windings will be zero under normal conditions.

The impedance of the transformer to the three phase voltage is high such that only the magnetizing current flows through it under normal conditions (when there is no fault in the system). However the impedance of the transformer to the ground fault currents is negligible.

During ground faults, the transformer acts in the similar way to any neutral grounded system. Under normal conditions, the flowing through the windings of each leg cancel the flux produced by the other winding on the same leg since thery are equal and opposite. Hence, on the event of ground faults, this zero net flux forces the zero sequence current to divide itself into equally through the three phase windings and accounts for the low impedance of the transformer-to-ground currents.

A resistance or impedance can be inserted between the neutral point and the ground in order to attain desired method of grounding. The short time kVA rating of a zigzag transformer is product of the line-to-ground voltage and the rated neutral current. They are designed to carry the fault current for upto 60 seconds.

Вариант 2

What is an Electric Motor?

An electric motor is an energy transformation machinery. It transforms electrical energy into mechanical energy. In other consumes electrical energy and delivers mechanical energy in the form of rotations.

For example, an electric fan consists of a motor that draws electric energy from the mains and delivers kinetic energy (mechanical energy) in the form of airflow. During the transformation, a small amount of electric energy is lost in the form of heat.

A motor shaft spins as a result of interaction between two magnetic fields: One produced by the electromagnet at the stator and the other by the electromagnet at the rotor.

In the case of an AC motor, a rotating magnetic field is produced at the stator when 3 phase power is applied while the rotor field is stationary. Hence, the North pole of the rotor field constantly gets attracted towards the South pole of the stator field and vice versa. Likewise, similar poles of the rotor and the stator repels.

Electric motors can be powered by direct current (DC) sources, such as from batteries, or rectifiers, or by alternating current (AC) sources, such as a power grid, inverters or electrical generators.

In the case of a DC motor, the stator field remains stationary and the rotor field is changed by changing the direction of current from in it using a commutator. Hence, the North pole of the rotor field constantly gets attracted towards the South pole of the stator field and vice versa. Likewise, similar poles of the rotor and the stator repels.

Motors do not transformer all the supplied electric energy to mechanical output. A small amount of energy is lost during the transformation in the form of heat.

Вариант 3
Wye-delta (star-delta) grounding transformer

A delta-wye transformer is a type of three-phase electric power transformer design that employs delta-connected windings on its primary and wye/star connected windings on its secondary. A neutral wire can be provided on wye output side. It can be a single three-phase transformer, or built from three independent single-phase units. 

The star winding terminals are connected to the three phases of the network and the delta winding is left unconnected. Also, the delta connection must be closed to provide a path for zero-sequence current on the event of ground fault.The voltage rating of the star winding is need not exceed the three phase system voltage. An impedance can be inserted between the neutral and the ground to limit the fault currents. 

For high resistance grounding, it is economical economical to connect impedance as shown below in order to reduce the cost. Three single phase transformers (transformer bank) are used in this case, with their primaries connected in wye and secondary in delta through a high resistor to limit the fault current within the desired low levels.

Wye-delta or star-delta grounding transformer provides a low impedance path to the ground fault currents due the circulating path offered by the delta winding. In a normal system it behaves like an open circuited tranformer drawing a magnetizing current from the network

Вариант 4
Induced Frequency Testing or Clamp-On Testing

The 3-point method requires all the connections to the earth electrode removed before conducting the test whereas the induced frequency tests can be conducted on a live system. Clamp-On Testing is a simple earth resistance measurement method that does not require additional test electrodes. Therefore this method is also known as the stakeless method of earth testing.

To measure the earth resistance, two clamps are placed around the electrode at which the ground resistance is being tested. One of the clamps induces voltage to the electrode and the other measures the current flowing through the ground. Based on the current and voltage measurements the ground resistance can be calculated using Ohm’s law.

This method is very effective if there must be a series-parallel resistance path. For example, for a system having a parallel earth network in which we want to measure the earth resistance Rx in parallel with n earth electrodes, the tester is clamped over the electrode under test. When a voltage is induced, all current flow through the test electrode and divides and divides between the remaining electrodes in parallel.

The biggest advantages of the clamp-on method over the fall of potential method are that it is quicker, simple and no additional test electrodes have to be driven and the ground rod does not have to be disconnected from the system.

Вариант 5
Eddy Currents

In electric machines, a varying magnetic field causes eddy currents in all metallic parts. The losses caused due to eddy currents are known as eddy current loss.

What are eddy currents?

When a conductor is placed in a varying magnetic field, loops of electric currents are induced in it by the magnetic field. These currents are known as eddy currents. Eddy currents are induced whenever there is a relative motion between the magnetic field and the conductor. This relative motion may be in the form of varying magnetic field or a constant magnetic field acting on a moving conductor.

Eddy currents flow in circular loops within the conductor itself, in the direction perpendicular to the magnetic field. According to Lenz’s Law, the induced eddy currents generate another magnetic field so as to counter the actual magnetic field. This action resists the actual current flow in the conductor resulting in power loss in the form of heat. In AC motors, alternators, and transformers, eddy currents cause power loss in the core.

The heating property of eddy currents is used in induction heating. Other applications of eddy currents includes, but not limited to electromagnetic braking, metal detection, magnetic levitation, vibration & position sensing and non-destructive sensing.

Eddy current loss

As mentioned above, the power losses in conductors and ferromagnetic cores are collectively known as Eddy current losses. Eddy current loss is essentially an I2R loss caused within a conductor caused resistance offered by the conductor to the flow of current. This loss is further increased by the temperature rise.
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Вариант 1
Flashover

A flashover is the near-simultaneous ignition of most of the directly exposed combustible material in an enclosed area. When certain organic materials are heated they undergo thermal decomposition and give off flammable gases. Flashover occurs when the majority of the exposed surfaces in a space are heated to their ignition temperature and emit flammable gases. Flashover normally occurs at 500 °C (930 °F) or 1,100 °F for ordinary combustibles.

An example of flashover is when a piece of furniture is ignited in a room. The fire involving the initial piece of furniture can produce a layer of hot smoke which spreads across the ceiling in the room. The hot buoyant smoke layer grows in depth, as it is bounded by the walls of the room. The radiated heat from this layer heats the surfaces of the directly exposed combustible materials in the room, causing them to give off flammable gases. When the temperature of the evolved gases becomes high enough, these gases will ignite, throughout their extent.

Flashover is one of the most feared phenomena among firefighters. Firefighters are taught to recognize flashovers and avoid backdrafts. 
For example, they have certain routines for opening a closed door in a building on fire, such as positioning adjacent to the door instead of in front of it. A firefighter has about 2 seconds to evacuate a flashover environment, even if wearing proper gear.

Вариант 2
Metal fires

Potassium, sodium and calcium decompose water readily, liberating hydrogen. These metals are all used in industry but not as widely as the “light metals” which are widely used in aircraft and motor vehicles industries and in the trades where lightness is desirable attribute. Magnesium, some of its alloys and titanium are easily ignited when in the forms of wire, powder, turnings of swarf: aluminum in similar forms is capable of burning.

The dusts may form inflammable and explosives mixture with air. Water applied to any of these fires is decomposed, giving off hydrogen, which aggravates the fire and may give rise to explosions which would scatter the burning metal. Other metals too, e.g. zinc, in finely – divided form are combustible.

Water, foam, carbon tetrachloride, methyl bromide, chlorobromomethane or carbon dioxide, in fact, none of the usual extinguishers may be used on metal fires. They are all ineffective and most of them are dangerous, because they are liable either to cause the explosion or to do more harm than good by scattering the burning metal.

Gas-expelled dry powder extinguishers are unsuitable for the latter reason, but there is one specially-constructed model which discharges through a long tube in a cone-shaped nozzle by which powder is delivered lightly onto the fire. The solid extinguishing agents that find little application in firefighting generally, are of value in dealing with metal fires. They must be applied gently in order to cover the burning metal without disturbing it, and care is necessary, as some scattering may, nevertheless, occur. Dry sand, talc, mixture of asbestos dust and graphite may be used. Asbestos hand-clothes or blankets are useful where small quantities of metal are involved, not so much to extinguish the fire as to prevent its spread.

Вариант 3
Fire investigation

A fire can be a complex event whose origin and cause are not obvious. The training and preparation of qualified investigators are often costly and time-consuming, requiring dedication to the profession over many years. 

In some fires, sufficient data to establish the origin and cause do not survive no matter how diligent the search or well prepared the searcher. 
The destructive power of the fire itself compromises evidence from the outset. The larger a fire becomes and the longer it burns, the less evidence of causation will remain. In case of major fires, representatives from law enforcement, fire, rescue, and emergency medical services; utility company other public agency personnel may conduct some obligatory official duties. The presence of so many people, in addition to members of the press and the public offers yet more chances for scene security to be compromised and critical evidence to be contaminated, moved, or destroyed.

Responsibility for the investigation of fires is split. While the fire service has the primary civil responsibility to establish a fire’s cause, if the cause is accidental, the scene is released to the owner or the owner’s insurance company for further examination. If the conclusion is that the fire was purposely set, a crime has been committed and law enforcement authority is needed to investigate the crime. Any such transfer may cause complications in establishing lines of authority.

A lack of commitment to conduct fire investigations exists on the part of some law enforcement and fire agencies. Because of the demand for rescue, emergency medical assistance, in addition to their traditional duties of fire suppression, fire departments often find themselves with fewer resources to stretch to cover all obligations. As a result, the less visible responsibilities of fire investigation and fire prevention are often scaled back. Law enforcement agencies, facing similar overwhelming demands for their time, might prefer not to become involved. 

Вариант 4
Using water as an extinguishing agent
Water is the most effective agent for the extinction of fires of ordinary materials. Water is relatively inexpensive when compared to other extinguishing agent such as dry chemical, CO2, halons and foam. It is readily available in adequate quantities under most circumstances.

Water is usually applied with force in the form of a jet to the heart of a fire, but a spray may be preferable in some circumstances. The water has two roles: 1) in contact with the fire, it vaporizes, and this vapour displaces the oxygen; leaving the fire with insufficient combustive agent to continue, and it dies out; 2) the vaporization of water absorbs the heat; it cools the smoke, air, walls, objects in the room, etc., that could act as further fuel, and thus prevents one of the means that fires grow.

Although water is the most effective extinguishing agent for fires of ordinary combustible materials, there are some cases when it should not be used, because it would be either dangerous or ineffective. Water is a good conductor of electricity and if applied as a jet on live electrical apparatus or wiring it will place the fireman in danger of electric shock. When it is not possible to extinguish such fires by other means, e.g. carbon dioxide, and the cooling effect of water is necessary, the apparatus and wiring must be made electrically dead before jets are applied.

Water should not be used on materials which react chemically with it, e.g. water on burning magnesium or titanium is decomposed, and the hydrogen liberated aggravates the fire and may give rise to the explosion.

Water is generally unsuitable for fires involving oils and other inflammable liquids or fats, but in the circumstances it may be applied with caution in the form of a spray. It must be remembered that when eater comes into contact with hot oil, eruptions or foaming may occur and the area of the fire extended.

Вариант 5
Classification of fires
In firefighting, fires are identified according to one or more fire classes. Each class designates the fuel involved in the fire, and thus the most appropriate extinguishing agent. Multiple classification systems exist in different countries. 

 The NFPA (National Fire Protection Organisation) defines five classifications of fire, including classes A, B, C, D and K according to the nature of the combustible materials, the size and intensity of the fire and the substances which are the most suitable for their extinction.

Class A is the most common type of fire involving ordinary combustible materials such as wood, cloth, paper, rubber, and many plastics. This type of fire leaves an ash behind after burning and has an ember flame. 

Class B fires are the ones involving liquids or liquefiable solids. Some flammable and combustible liquids included in this classification are petroleum, tars, oil-based paints, oil, alcohols, lacquers, solvents and flammable gases. 

Class C fire is a fire that can be classified as an A or B fire, but that involves electrical equipment as well. Extinguishing agents should not be conductors of electricity. Water and foam are both conductors of electricity and should not be used on live electrical equipment.

Class D fires are ones involving combustible metals such as magnesium, titanium, lithium, zirconium, sodium, and potassium. Extinguishing agents containing water are ineffective and even dangerous. Special extinguishing agents such as sodium chloride, carbon dioxide, dry sand or salt are available for the fire control specifically for each metal. 

Class K includes cooking appliances that involve a combustible medium such as cooking oil, other fats and alcohols. Though such fires are technically a subclass of class B, the special characteristics of these types of fires are considered important enough to recognize separately. Saponification can be used to extinguish such fires.
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Вариант 1

The Industrial Revolution and Construction

The rise of the construction profession coincided with the rise of modern science in the 17th and 18th centuries. Scientific breakthroughs enabled architects and engineers to experiment with a wider array of materials and forms. Combined with the technological advances made during the industrial revolution in the 19th century, these innovations sparked a wave of change in  construction. Ancient workers using machines in a warm foundry. Grayscale etching style illustration

In 1709, Abraham Darby developed a new method of iron smelting that allowed for the mass production of cast iron, setting the foundation for a series of innovations:  Darby’s grandson oversaw the construction of the first iron bridge, built in the U.K. in 1781. After the 32-yard bridge survived a serious flood in 1795, other builders created their own iron structures.

As the U.S. expanded rapidly throughout the 19th century, cast iron  was the metal of choice for many new structures. From storefronts to water systems, builders widely used cast iron for its low cost, strength, and resistance to fire.

Cast iron was also the primary material used for railway construction until it was replaced by wrought iron in the 1820s.

The advances in mass production led to the emergence of prefabrication. The first modular homes were conceived in 1830. In the U.S., the Sears Roebuck company sold houses by mail-order up until the 1940s. Builders also used prefabrication for non-residential structures. Made up of glass and cast iron,  the Crystal Palace in London was first assembled in 1851. It was then taken down and reassembled in a South London suburb where it remained until it was destroyed by a fire.
Вариант 2

Skyscraper dominance

In the early 20th century, skyscrapers took off completely, especially in Chicago and New York. During this “first great age” of skyscrapers, a succession of record-breaking skyscrapers were built, as each builder attempted to outdo their predecessors, and companies saw the buildings as extensions of their brand. New York City became home to some of the tallest and most iconic skyscrapers in the world, with the Flatiron Building and the Woolworth Building being two of the most notable. During this period, contractors and engineers also devised methods to improve construction costs and scheduling to make construction more efficient.

Now, massive skyscrapers dot the globe. In the late 20th century, countries in the Eastern hemisphere began building some of the most cutting-edge skyscrapers. Just as Chicago and New York’s builders competed for tallest building during the early and mid-20th century, the 21st century has seen sort of a skyscraper race among Middle Eastern and Eastern countries. The Petronas Twin Towers in Kuala Lumpur were the first record-holders for tallest building outside of the U.S. Taipei 101 in TaiwanIn 2003, they were unseated by Taipei 101 in ​​Taipei, Taiwan. The title is now held by the 2,722-foot-tall Burj Khalifa in Dubai, United Arab Emirates. Aside from height, some of the most innovative skyscraper builders are experimenting with architectural styles, innovative materials, energy efficiency measures, and occupant comfort.

The U.S. housing boom

After World War II, demand for housing exploded in the U.S., driven by the thriving postwar economy, the Baby Boom, and an influx of immigrants. Some of the mass production techniques used in the auto industry were applied to home-building, with one builder creating 30 homes per day. Many of the immigrants driving the housing boom also helped to build new houses. The construction industry has long been a vital lifeline for immigrants in the U.S. Workers from Germany, Ireland, and Asia found construction work after coming to the states, and today 2.2 million construction workers are foreign-born.

Вариант 3
Innovative materials: solving past problems

When cement cracks, it is a much more serious problem than many people think. It’s not just about aesthetics, although that is certainly important. No, this problem is structural: water will get into the crack and begin to undermine the integrity of the concrete. In an environment with unstable temperatures, this problem is exacerbated by the effect of freezing and unfreezing. The water in the crack expands during freezing winters, pushing each side of the crack a little further apart. And then, when the ice unfreezes in spring, the water will seep deeper into the cement, deepening the crack and undermining the structural integrity of the building.

The term “self-healing concrete” sounds more than a little fantastical. Back in 2015, inventor Henk Jonkers from Delft University of Technology showed an innovative method to repair cracks in concrete using bacteria. The principle of the technology is simple: capsules containing specific bacteria and nutrients for them were added to the concrete: the bacteria were activated as soon as water hit. Cracked concrete was rebuilt with moisture, filled with limestone produced by the bacteria.

In addition to this bio-technology, there is another alternative from Korean researchers in which capsules of a certain polymer are added to concrete. Under the influence of moisture and sunlight, it also begins to react, swelling and filling the crack.

Traditional concrete is a very reliable and well-established building material, but it loses its properties when cracked. Many materials science specialists around the world are working on giving the base material a modern upgrade.

Вариант 4
What is an Eco Home?

The green building trend has been gaining ground around the world. It can involve a wide variety of construction and operation attributes that make a building more environmentally friendly than other buildings in some way.

These characteristics can include methods for conserving water, using sustainably sourced building materials and taking advantage of renewable energy, such as solar power. One of the main tenets of an eco-friendly home, though, is energy efficiency.

Finding smart ways to power up our homes is an essential part of keeping up with the times.

Instead of opting for mass-produced electricity, you can make your house energy efficient by choosing renewable energy sources.

Numerous eco-friendly building materials have emerged in the marketplace to reduce the environmental impact of building construction and operations. But identifying the world’s most eco-friendly building materials can be a bit tricky because different people have different definitions of sustainability.

There’s no way to avoid using glass in your home construction unless you decide you don’t want windows (and not having windows is obviously a bad idea for countless reasons).

Unfortunately, the production of glass isn’t the most eco-friendly. The melting activities required in the production of glass results in CO2 emissions.

Fortunately, the glass manufacturing industry has been implementing new technologies to help reduce their impact on the environment.

Вариант 5
Types of building structures

Depending on the types of buildings, different types of building structures are required. The structure is the support that resists the loads that act on it. The loads, in turn, are the elements that affect the structure and generate deformations.

The use of steel is the work of the Industrial Revolution, since previously wood or stone was used as the skeleton of buildings.

The vast majority of old buildings are half-timbered, and with modernity they were replaced by steel.

Steel is a much stronger and more durable material, and it behaves much better against fire. In addition, in the 20th century, concrete, another modern material, was used as a structural material and together they have meant a true revolution in construction.

As a support that it is, the structure provides strength, stability and rigidity, necessary requirements that prevent the building from collapsing, and conducts loads from the point of application to the ground.

In this sense, types of building structures must be able to achieve equilibrium under the action of loads, and for that the structure is linked to the ground in such a way that it allows Necessary reactions that balance the actions that act on it. That is stability.

The types of buildings must have resistant structures that withstand the internal forces of the elements that compose them, without cracking or fissuring. By virtue of this, it is necessary to study the limits of the resistance of the materials to build a structure.

Приложение 2

Таблица неправильных глаголов

	Infinitive
	Past Simple
	Perfect Tense
	Перевод

	to be 
	was, were 
	been 
	быть 

	to beat 
	beat 
	beaten 
	бить 

	to become 
	became          
	become 
	становиться 

	to begin 
	began 
	begun 
	начинать (ся) 

	to blow 
	blew 
	blown 
	дуть 

	to break 
	broke 
	broken 
	ломать 

	to bring 
	brought 
	brought 
	приносить 

	to build 
	built 
	built 
	строить 

	to burn 
	burnt 
	burnt 
	гореть, жечь 

	to buy 
	bought 
	bought 
	покупать 

	to catch 
	caught 
	caught 
	ловить, поймать   

	to choose 
	chose 
	chosen 
	выбирать 

	to come 
	came 
	come 
	приходить 

	to cost 
	cost 
	cost 
	стоить 

	to cut 
	cut 
	cut 
	резать 

	to do 
	did 
	done 
	делать 

	to draw 
	drew 
	drawn 
	тащить; рисовать 

	to drink 
	drank 
	drunk 
	пить 

	to drive 
	drove 
	driven 
	везти 

	to eat 
	ate 
	eaten 
	есть, кушать 

	to fail 
	fell 
	fallen 
	падать 

	to feel 
	felt 
	felt 
	чувствовать (себя) 

	to fight 
	fought 
	fought 
	бороться 

	to find 
	found 
	found 
	находить 

	to fly 
	flew 
	flown 
	летать 

	to forget 
	forgot 
	forgotten 
	забывать 

	to get 
	got 
	got 
	получать; становиться 

	to give 
	gave 
	given 
	давать 

	to go 
	went 
	gone 
	идти; ехать 

	to grow 
	grew 
	grown 
	расти, выращивать 

	to have 
	had 
	had 
	иметь 

	to hear 
	heard 
	heard 
	слышать 

	to hold 
	held 
	held 
	держать 

	to keep 
	kept 
	kept 
	держать; хранить 

	to know 
	knew 
	known 
	знать 

	to lead 
	led 
	led 
	вести 

	to learn 
	learnt, 
	learnt, 
	учиться; узнавать 

	
	learned 
	learned 
	

	to leave 
	left 
	left 
	покидать, оставлять 

	to lend 
	lent 
	lent 
	давать взаймы 

	to let 
	let 
	let 
	позволять 

	to light 
	lit 
	lit 
	зажигать 

	to lose 
	lost 
	lost 
	терять 

	to make 
	made 
	made 
	делать, создавать 

	to mean 
	meant 
	meant 
	значить; иметь в виду 

	to meet 
	met 
	met 
	встречать (ся) 

	to put 
	put 
	put 
	класть, ставить 

	to read 
	read 
	read
	читать 

	to ring 
	rang 
	rung 
	звонить, звенеть 

	to run 
	ran 
	run 
	бежать 

	to say 
	said 
	said 
	сказать; говорить 

	to see 
	saw 
	seen 
	видеть 

	to sell 
	sold 
	sold 
	продавать 

	to send 
	sent 
	sent 
	посылать, отправлять 

	to set 
	set 
	set 
	помещать, класть 

	to shine 
	shone  
	shone   
	светить, сиять 

	to show 
	showed 
	shown 
	показывать 

	to shut 
	shut 
	shut 
	закрывать 

	to sing 
	sang 
	sung 
	петь 

	to sit 
	sat 
	sat 
	сидеть 

	to sleep 
	slept 
	slept 
	спать 

	to speak 
	spoke 
	spoken 
	говорить, разговаривать 

	to spend 
	spent 
	spent 
	тратить; проводить (время)

	to stand 
	stood 
	stood 
	стоять            

	to sweep 
	swept 
	swept 
	мести, подметать 

	to swim 
	swam 
	swum 
	плавать 

	to take 
	took 
	taken 
	брать, взять 

	to teach 
	taught 
	taught 
	учить, обучать 

	to tell 
	told 
	told 
	сказать,    рассказывать 

	to think 
	thought 
	thought 
	думать 

	to throw 
	threw 
	thrown 
	бросать 

	to understand
	understood 
	understood 
	понимать 

	to upset 
	upset 
	upset 
	опрокидывать; срывать (планы)

	to win 
	won 
	won 
	побеждать; выигрывать 

	to write 
	wrote 
	written 
	писать 
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