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sls bjrnddudmMCda oL By dshisj 2 wEjdsdssidaj ME Odels
o SR dzHzj s dMmMf sdz L 59 Ols! W isted3Ols slso jIsO Eyof
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[BloOLgd K] SIsO sdzdBf JOHd = L OHOdd2?2 H&
oMjtesMMd2ME 2 ShdBfJOH' hCsd ddStss §f
(SR dzj Sls L OHOded A 1H &WZOHE®d 5 w9

l dzgd 3Odzed 4§ ! 1 toj HMISOo dzj dzedzr 2 9o Oted Odzls L OH Odz( ;
Bsydls Brilsy df sdojL SeG@sds Wi O EEH dzj CIsO L OH O
sdzd B3 d OH ™ .

LISTENING (10 points)
Time: 10 minutes
You will hear an interview with a conservationist who has built a cable car in the

rainforest. For items 110, choose the best option (A, B or C). You wilar the text twice.

1. What feature of the cable car makes it particularly good for seeing wildlife in th
rainforest?

A The speed at which it moves.

B The height at which it travels.

C The distance that it covers.

2.Donal d worked as a ¢
A zoologist

B biologist;

C psychologist.

3. What is the main aim of the cable car project?
A To educate local people.
B To persuade people to save the rainforest.

C To raise money for other conservation projects.

4. What is the advantage of the project for thealgeople?
A They can use the land if they want.

B They can sell forest products to the visitors.

C More work is available to them.
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5. Why was the cable car redesigned?
A It was redesigned so that people could touch the trees.
B It was redesigned to akbcutting down too much forest.

C It was redesigned because it had to be brought in by air.

6. How does Donald react to the suggestion that he has disturbed the wildlife?

A He explains what happened in the past.

B He criticizes what happens elsewhere.

CHe denies that thereb6s been any disturb

7.Why is Donald sure his project is a success?
A This piece of forest has survived.
B Animals have returned to the area.

C Other projects have copied his ideas.

8. Donald thinks the future survival oftheai nf or est wi | | depend
At he size of the worl doés popul ati on;
B the attitude of people towards it;

C the size of the areas left as forest.

99To get to difficult places they used ¢
A trucks;
B planes;

C helicopters.
10.People will value therainfer. st and want to protect it
A they learn to appreciate it;

B they cut it down;
C they plant trees.

Transfer your answers to the answer sheet
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READING (15 points)

Time: 30 minutes

Task 1.Read an article in which four people comment on a book theydaead recently.
For questions 110, choose from the people-B. The people may be chosen more than once.

Which person read a book which...

1.was set in an Oriental country;

2.finished in an unrealistic way;

3. had characters that the readenldosympathise with;
4.is well-known and was written a long time ago;

5. contained two stories;

6. was not set in the past;

7.was historically accurate;

8. made the reader cry;

9. contained insignificant details;

10. has a weHknown scee.

A

Sundanceby Teresa Wilson

Kerry:

| really don't know why this book is so popular. | mean, | suppose it is going to appeal
young girls who want danger and romance, but | found this book really tedious. For a start,
characters were really unmancing. The author went out of her way to add lots of details about the
characters, but | found these details really pointless. | thought that some of the facts she prese
about the main characters would become significant in some way later in #lelmdvhey didn't.
They were just worthless bits of information. | also was disappointed that, although this book
meant to be about kids at high school, the writer seems to have no recollection at all about wha
like to be 17. The main charactbought and acted like a 32ar old. It just wasn't believable. I'm
not saying Teresa Wilson is a bad writer. She can obviously string words together and come up
a story that is appealing to a large number of people, but she lacks anything ofiganalis no

flair. It just uses the same sort of language as you can see in many other mediocre novels.
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B

Wild Waysby Margery Emerson

Liz:

| have to say that | won't forget this book for a long time. | was hooked from the very fir:
chapter. The devasing story affected me so much that | don't know if I'll ever feel the same agait
| was close to tears on several occasions. I've got images in my brain now that | don't think will e
leave me. It's incredibly wetiesearched and, although it is fictjas based on shocking rdedée
events. | learned an awful lot about things that went on that | never knew before. Margaret Emer
has a brilliant way with words and | really felt real empathy towards the characters, although | v
sometimes irritatedybthe choices they made. However, the parallel story, the part that is set in tl
present, is not quite so good. | found myself just flicking through that part so that | could get be
to 1940s Paris.

C

Orchid by Henry Rathbone

Imogen:

This is a delightil novel full of wonderful imagery, it paints a remarkable picture of life in a
distant time and a feaway place. If you're looking to learn about Eastern culture in great detai
then this is probably not the book for you, as the writer skims over rhtis¢ anore complicated
aspects of the country's etiquette. The historical aspects are also not covered in much de
However, | wonder whether this was the writer's intention. By doing this, he symbolises t
superficiality of the girl's life. She, likdhé book, is beautiful and eager to please, but remains toc
distant from us, the readers, to teach us much. Although I loved the book and read it in one sitt
the ending was a bit of a disappointment. A story which involves so much turmoil, in a pEee wh
the future is uncertain, should not have a hagysrafter fairytale ending.

D

High Hills by Mary Holland

Hannah:

| read this book for a literature class. | know it's a classic, and | did try to like it, but I jus
didn't get into it. | kept persekiag, hoping that I'd start to enjoy it, but no such luck. The famous
scene out on the moors was definitely the best bit of the book, but even that | found ridiculous wl
it is clearly supposed to be passionate. As | approached the end of the boaled tigue must be
some kind of moral to the story, something that | would learn from the experience of trudgil

through seven hundred long pages, but there was nothing worthwhile. | don't know why the liter
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world sees this book as such a masterpiece. cHaracters are portrayed as being intelligent, but
they do such stupid things! And as for it being a love stomarrying someone you don't love and
then being abused by therthat doesn't spell love to me.

Task 2

For items 1115, read the text and dose the best answer for the questions below.

She knew the street backwards, of course. How many times had she been dragged up it
child by the wrist, whining and snivelling, always wishing she were somewhere else? Now she |
no desire to be anywhebeit here. This bustling traffic, these fuming buses, these chipped pavin
stones and boardagp shop fronts, they were hers. Here, she would grow from defiant teenager
independent woman. When she was an old woman, she would gaze out over thenthwag a
AAh, Knox Road, thatdéds where | really c¢ame

Number 126 was only a short walk from the bus stop, and she heaved her multiple bags «
her shoulders and trudged off, trying to maintain the elation as the straps dug into the flesh of
neck and fingers. Number 126 was set back slightly from the main road, with a concrete path
weedpatch at the front. The window frames were rotten and the paint chipped. Holly tried not
mind. It was what was inside that counted, after all. ddmingtogether of six individuals from
diverse backgrounds. discussing politics, culture and art late into the night, sharing ideas, reci
milk, shower gel and loveist hat woul d be what shedd | ook
In the absencef either a bell or knocker, she rapped firmly on the door.

There was no reply. Holly peered through gap in curtains in the downstairs window, b
there was nothing but gloom within. She could hear a faint thudding of a bass beat, but was
sure whichhouse it belonged to. She rapped more firmly, and was searching for a pebble to thr
to the upstairs window when the door opened. A shirtless, overweight ta@nithing, with
bleary eyes and greasy hair stood in the doorway wearing boxer shorts aratanesl socks.

Al 6ve come for the wupstairs room, | 6m t h

The man grunted slightly and moved aside. He gestured up the dim, uncarpeted stairway
began to shuffle along the dar kistha tightvaguess lo
just follow my nose! o Holly gave a high 1| a
was gone. Not to worry, he must be the quiet moody type, thought Holly, too caught up in his o
profound thoughts for inane ckihat. One day she would penetrate his hard outer shell and relea
the free spirit inside. Anyway, now for the stairs.

The four flights of stairs would be wort
if it did mean her going downstairs tetgto the bathroom, because the room faced the front, an
she could watch the world scurry by as she sipped her morning coffee. Kicking one bag in fr
and dragging the others behind, she finally made it up the four flights and flung open the door to

new room, her new haven, her new adult life.
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Peeling beige wallpaper, a lumpy mattress on a chipboard bedframe, a bare light bulb, a 1
pack wardrobe inexpertly put together. All this, Holly could just about put up with, but when s}
saw the view fron her windowi a dull patch of grey sky, invariable whatever the angle, she finally
had to admit to herself that her adult life was not getting off to a great start.

11. What can be inferred from the text?

A. This is Holl yds hbmer st time | iving awa
B. Holly visited the house before deciding to move in.

C. Holly is new to this part of the town.

D. Holly already knows someone who lives in this house.

12. Where is Knox Road?
A. In a town centre.

B. In a suburb.

C. In avillage.

D. On a housing estate.

13. What can be inferred about the character of Holly?
A. She is a daydreamer.

B. She is ambitious.

C. She is prejudiced.

D. She is reckless.

14. What can be inferred about the man who opened the door?
A. He owns the pragrty.

B. He had not expected Holly.

C. He lives in the front, ground floor room.

D. He had been asleep.

15.Whi ch one is NOT true of Hollyds room?
A. It is on the fourth floor.

B. It is furnished.

C. It has an en suite bathroom.

D. It is & the front of the house.

Transfer your answers to the answer sheet.
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USE OF ENGLISH (20 points)
Time: 20 minutes

Task 1. For items 18, read the text below and think of the word which best fits each gap.
Use only one word in each gap.

The GoulburnValley is situated in the soutast corner of the Australian continent, in the
state of Victoria. Becaugd)é¢ t he i ntroduction of irrigatic
flourished, resulting2)¢ a mul ti tude of orchar dgld Wandd, m
migrants flocked to the area in search of work on the farms, and in many cases, establishir
property of their own. Unfortunately, the regionif@é a t urn f or the wor
The irrigation water that wa@)é p | e n $ mow belen rdtianed, and many farmers have beer
forced(5ét he | and. The main source of water s
located along its stretch to the mighty Murray River. Dam capacities have fallen to dangerc
levels, resultig in some farmers having)é i nadequate supply of i
recent hardships, some farm¢fdé conti nued t o eke an exi st e
become(8 i ngeni ous, devising new ways hesoto servidel i
the everchanging urban needs. Perhaps the Goulburn Valley can return to its prosperous tir

again.

Task 2. For items 20, read the text below and decide which option (A, B, C or D) best
fits each gap.

For Nigel Portman, a love of tratei ng began with whatoés ca
with many other British teenagers, he chose to take ayearout(@fére . t o st udy f
After doing various jobs t¢10)é . . some money, he | eft home

different cultures, visiting America and Asia. The more adventurous the young persdd,)the .

the challenge they are likely(@2)é . . t hemsel ves for the gap Yy
13)¢. . in a thirst for adventure.

Now that his univesity course hagl4)é . . t o an end, Ni gel 4s
year trip that will take hin{15)é . . around the worl d. What 6s
journey using only means of transport which@®é . . by natur al wendsgy
arneé. . mostly on bicycles and his own | egs,;
taking a(18)é . . cut by climbing aboard a pl d®e., h

As well as doing some mountain climbiagd other outdoor pursuits along the way, Nigel
hopes ta20)é . . on to the people he meets the en\
idea.
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9. A settling down B getting up C taking over D holding back
10. | A achieve B raise C advance D win

11. | A stronger B wider C greater D deeper
12. | Aput B set C aim D place

13. | Aresult B lead C cause D create
14. | Acome B turned C reached D brought
15. | Ajust B complete C whole D right

16. | A pulled B charged C forced D powered
17. | Arelying B using C attempting D trying

18. | A quick B short C brief D swift

19. | A anyway B alike C instead D otherwise
20. | Aleave B keep C pass D give

Transfer your answers to the answer sheet.

WRITING (10 points)

Time: 30 minutes

You recently saw this notice inan Englishrlanguage magazine calledheatre World

Reviews needed!

Have you seen any plays by William Shakespeare in the theatre recently? If sc
you write us a review of the play you saw? Include information on the characters, costul
story aml say whether you would recommend the play to other people.

The best reviews will be published next month.

Write your review. Use 10@40 words.

Transfer your review to the answer sheet.
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Student 1 Set 1: Luzhniki Stadium

Preparation 1 10 minutes

Prepardo speakabout Luzhniki Stadium (Moscow)using the Fact File.
You will have to comment on:

1 General information about the stadium

1 History of the stadium

1 Renovation of the stadium

1 Largest sports and other events

1 The ways of getting there

Task 1
1. Monologe. Time: 34 minutes.
Imagine you are a guide telling a tourist ablowzhniki Stadium of Moscow. You have to
T comment on the 5 aspects mentioned above,;

T remember to make an introduction and conclusion.

You can make notes during the preparation tino ybuare not allowedto read the notes

made during the preparation time.

2. Questions/ Answers: Time:3 minutes
Now answer 2 questions from your partner, who wants to get ADDITIONAL

INFORMATION, not mentioned in your presentation.
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Task 2
Now you ae a tourist.
1. Listen to the presentation of your partriea guide
2. Questions/ Answers: Time:-3 minutes
Ask 2 QUESTIONS about Wembley Stadium of London to get ADDITIONAL
INFORMATION not mentioned in the presentation.

2 presentations and questiofisl5 minutes
YOUR ANSWERS WILL BE RECORDED
FACT FILE
Luzhniki Stadium

Sl
.Al/gwﬂf{/’!um}ﬂ

PSS,

Luzhniki Stadium is the national stadium of Russia, located in its capital city, Moscow.
The full name of the stadium Grand Sports Arena of the Luzhniki Olympic Complex Its total
seating capacity of 81,000 makes it the largest football stadium in Russiananof the largest
stadiums in Europe

Luzhniki was the main stadium of th&980 Olympic Gameshosting the opening and
closing ceremonies, as well as some of the competitions, includinginddeof the football
tournament. AUEFA Category 4stadium, Luzhniki hostedJEFA Cup Finalin 1999 and UEFA
Champions League Findh 2008 The stadium also hosted su@vents as1973 Summer
Universiadeand 2013 World Championships in Athletick was named the main stadium218
FIFA World Cupand hosted 7 matches of the tournament, including the openitoly rmad the
final.

Today it is mainly used as one of the home stadiums oRtlssia national football team
The stadium is used from time to time for various other sporting events and for concerts. It is €
used to host Russian domestipfinals.
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https://en.wikipedia.org/wiki/1980_Summer_Olympics
https://en.wikipedia.org/wiki/Football_at_the_1980_Summer_Olympics
https://en.wikipedia.org/wiki/UEFA_stadium_categories
https://en.wikipedia.org/wiki/UEFA_Cup_Final
https://en.wikipedia.org/wiki/1999_UEFA_Cup_Final
https://en.wikipedia.org/wiki/UEFA_Champions_League_Final
https://en.wikipedia.org/wiki/UEFA_Champions_League_Final
https://en.wikipedia.org/wiki/2008_UEFA_Champions_League_Final
https://en.wikipedia.org/wiki/1973_Summer_Universiade
https://en.wikipedia.org/wiki/1973_Summer_Universiade
https://en.wikipedia.org/wiki/2013_World_Championships_in_Athletics
https://en.wikipedia.org/wiki/2018_FIFA_World_Cup
https://en.wikipedia.org/wiki/2018_FIFA_World_Cup
https://en.wikipedia.org/wiki/2018_FIFA_World_Cup_Final
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https://en.wikipedia.org/wiki/Russian_Cup_(football)

Location

The stadium is located iKhamovniki Districtof Moscow, southwest of the city center.
The nameLuzhnikiderives from the flood meadows in the bend of Mheskva Riverwherethe
stadium was built.

History

On 23 December 1954, the Government of the USSR adopted a resolution on
construction of a stadium in the Luzhniki area in Moscow. The decision of the Soviet Governme
was a response to a specific current internatisiiahtion. Thel952 Summer Olympics Helsinki
brought the Soviet team 71 medals (of whichg@?d) and second place in the unofficial team
standings.

It was a major success, but the increased athletic development of the Soviet Union, wh
was a matter otate policy required the construction of a new sports complex. The stadium wa
built in 195556 as the Grand Arena of the Central Lenin Stadium. Building materials came fro
various parts of the USSBecause the soil was heavily waterloggaldhost the entire area of the
foundations of the complex had to be raised half a meter. 10,000 piles were hammered into
ground and dredgers reclaimed about 3 million cubic meters of soil.

The stadium was officially opened on 31 July 1956, having bedhin just 450 days. It
was thenational stadiunof theSoviet Union and is now the natial stadium of Russia.

The stadium was the chief venue for #1880 Summer Olympi¢she spectator capacity being
103,000 at that time. The events hosted in ttadism were théOpeningand Closing Ceremonies,
Athletics Football finals and thandividual Jumping Grand Prix

In 1992, the stadm was renamed Luzhniki Stadium. An extensive renovation in 1996 sav
the construction of a roof over the stands, and the refurbishment of the seating areas, resulting
decrease in capacity.

Luzhniki Stadium was chosen hWEFA to host the2008 UEFA Champions League Final
won by Manchester United In August 2013, the stadium hosted thWgorld Athletics
Championhkips

Renovation for FIFA World Cup

The original stadium was demolished in 2013 to give a way for the construction of a ne
stadium. The seléupported cover was retained. The facade wall was retained as well, due to
architectural value, and was lateconnected to a new building. Construction of the new stadiun
was completed in 2017.

The 2018 FIFA World Cupwas awarded to Russia and Luzhniki Stadium was teeldxy
the Russia 2018 FIFA World Cup bis the venue for the opening match and alsditlagé which
was held on 15 July 2018. Like Rom8&dio Olimpico London'sold Wembley StadiumBerlin's
Olympia stadionand Munich'sOlympia stadion Luzhniki Stadium has hosted the finals of the
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FIFA World Cupand UEFA'sEuropean Cup/Champions Leagared featured as a main stadium of
the Summer Olympic Games

The stadium's capacity was increasednfré8,000 to 81,000 seats, partly caused by the
removal of the athletics track around the pitchzhniki arena has a typical stadium structure. The
shape of a bowl with several entrances makes it easy for visitors to get to their seats effortlessly
sats are divided into four main categories regardless of the upper or lower row, although the pi
is often lower when it comes to uppew seats.

The stadium stands included special observation areas for people with disabilities, wh
offered space fowheelchairs and accompanying persons. In addition, after the reconstruction, t
stadium was equipped with special extriae seats for plusize spectators. Additional services for
spectators available at the stadium include navigation assistance fronteeo$, storage rooms,
registration of children, losindfound department, and audio descriptive commentary for blind or
visually impaired fans.

Playing surface

It was one of the few major European football stadiums to use an artificial pitch, havir
installed a FIFAapprovedField Turf pitch in 2002. However, a temporary natural grass pitch was
installed for the2008 UEFA Champions League Finld August 2016 a permanent hybrid turf was
installed, consisting of 95 percent natural grass reinforced with plastic.

How to get to

The stadium is a part of the Luzhniki Spo@templex facilities and has the same address.
The arena is located 6 km souwtlest of the city centre. Surrounded by the Moskva River and
parklands, the arena boasts a great location accessible from two different metro lines. Visitors
use two differentmetro stations: Sportivnaya metro station is the closest spot to the stadium a
Vorobdédyovy Gory station is an alternative
the scenery. Both stations refer to the red metro line. It will take you aBomtinutes to reach
them from the city centre (Okhotny Ryad or Biblioteka metro stations). One metro ride will co
you about $1, no matter where you need to go.

Taking a bus will hardly be a good option. It will be more ticoasuming considering
traffic jams. The tube is still a better alternative unless you need to get to the stadium from Kiev:
railway station or Belovezhskaya street. Buses 157 and 132 will take you directly to Luzhn
Stadium. The ticket costs $1 (the price is equal to metro tjckets
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Listening (Script)

For items1-10 listen to a parbf an interview with a conservationist who has built a cable
car in the rainforest. For questiohl 0, choose the best answ, B or C) according to the tex
you hear. You will hear the text twice.

Now you have 30 seconds to look through the items.

[pause30 seconds]

Now we begin.

Int: For mo st of us, television films are
tropical rai nf oryeast of wolkingads @ diologist yn, the aainforest, Donald
Parryds built a cable car which runs thr ouc

wildlife. He described what the forest looks like from up there.
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DP: This cable car travels fabout a kilometre. It slowly takes you up through the dark,
lower forest and then you come out into the treetops, so you get to see some of the most beat

wildlife on our planet, living on the branches and trunks of the tall rainforest trees.

Int: Andt hi s is the sort of wildlife that y
floor?

DP: Oh exactly. Many of the birds, insects and mammals found in a rainforest only live |
the treetops, Iin the part thatods over 30 me

Int: So why did you decide to put a cable car into the rainforest?

DP:Ri ght now, as we know, therebs a big p
of trees on a large scale. And one of the things that we need to do to stop that is to proy
education. Ve 6ve got a programme in place where w
and tell them about the forest and they can see for themselves why it should be saved.

Int: So basically, you focus on conservation?

DP: And the other thing is in ordeo tsave the rainforest, we also have to supply anothel
means of income to local people who would like to use the land. This project keeps fifty people
work, far more than would be employed on this amount of land otherwise. So this is a really gc
way tomake the forest produce something for the local people without destroying it.

Int: How did you actually build this thing?

DP: This was quite an ambitious project because it involved getting -fftskiom
Switzerl and and r ed etdangageithe dpeautytof tisecsite.tIthomlyt cuts three
metres into the forest on either side. We d
out, the forest is that close.

Int: And how did you actually manage to get it into the forest, bec#lusse are big
structures arenot they?

DP: Well, to get in the big pieces, we used a helicopter.

Int: Real l y? €& Now obviously Don, youobdve t
but simply having a cable car, and all that goes with it, must meantain amount of disturbance
to the wildlife that lives here.

DP: We | | € | would say that just about an
kind of disturbance, but you should keep in mind the property that we have was purchased ft
private ndividuals who hunted here and cut down trees commercially. That kind of disturbance
much greater than any which we are causing.

Int: So, you think the project is a success?

DP:We l | , in this case, | m conf i dldhave been a t

cut down by now. And, as has been proved elsewhere, most of the animals become used ftc
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visitors eventually. | see our project as a model for the future, a model of how to take a la
number of people into sensitive habitats without capgin much disturbance to that habitat.
Int: But something is being lost to the needsofecour i sm, i snoét it?
DP: Given that the world population is growing, and natural places are reducing in size
think wedre really goiwegre gong to becablle te shew people the
beauty of the planet in the future. Because only if they can be made to appreciate it will pec
value the rainforest and so want to protect it.

Int: Donal d Parry who has buil[fadep cabl e car

Now you have 20 seconds to check your answers.

[pause 20 seconds]

Now listen to the text again.

[Text repeated.]

Now you have 20 seconds to complete the task and transfer your answers into the ans
sheet.

[pause 20 seconds]

This is the end of #nListening task.
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Mo jtrndesor n. 1 kdz MOtr .

A 12.9. [JjyLojLHMOV Mtej HO.

l dztsls detsyls ', Is ¢ &3f § tc QIshifidOCdgjd> L & @ ahss Hasm e d 1 7 dz
5B &ZOSCO. [B&OMIsSd H | d H 1. [tdjCbdyiod j
s &z 3O dzdzts iy ls d .
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A 12.10. ,0&OCkdSd d Gfdss' C(shdsdksedd.

s ZOMMd¥ S Oydy d OB d* HOljd d& | Mots2Mise O
Lo jLH@EgEjddY. wojten 3OMMdodsr J yYJtedszr J HT tof
CoOLOtr. 1 O0SBdz mOBB &zZO, StOMmdetsj Mmd3j " j ded § .

ud3jyde | otfttshmr dBOlj BOIJS .

ltesdL o SH dzOW WiEZdC ydd. RMMdzj Hiso Odzd § Wz
it Istedyj MSd2 Mdir Mz ftetsdL o tsH dzts?2 .

B dz pshsfivdL dCd.

So0Odzstsa " § d o Bdzdztso ' § mMots2MmMlsa ®© Mo jIsO. /
ldzj "ded?2 Wesltst WW jCls. [ Oz Gedzd y JMipCi O . d3tsH jOddzls t
1 5t 0. d#lsOyd sdzOtedz | mMesmMissw ddw OlstsdO. 1 sdgv Is
o0 siggiHr M jClsteso. df jClstcOdz! dz 2 0OdzOdzdL . wff J
dtdztso . HowL ! BOMMr d {dzj ecdd. riwicls d&gOMM
10Ctsdyr MBotOdsj dzdv o VWHjtdts?2 WdLdSj. wddalsy
[ Mdzso dz" Jso Qo UM d3j dzls Otedzr = yYOMlsdy (+ dzj € Is tetsdg,
dots2MmMlso ® dHj Odz dztke s ¢cOLO. 1 tdzwIsdj 5 Isj di3f J tcC

ot fJlr1? I'X (10 SCdzOMmfm, L OCdz® ydlsj dz' dzgr 2 1 IsC
tOLHjJdz 13. 148BJdMdOv MW jtcO (kzcdzizsedy dzdzr 2 Iz
A l18ibtsydy j fklsd Moajlsddz (sBhMd2 Mazzyo?) .
I Mdztso T mMWjtedyd ME 2 sted e sdztsdzd Isted d . ]
ltej sBOL 89 OdzedVY GtedL sdzalsOdzt dgr n, 1+ CoOlststed Odz! «
Fedzsotsets tOMMisswdzdwY d3J ¥ HE Istsys Od3zd @j.s J ¢ndasdL
Yyomser j kedzr oMatHO d LOABHO Mo jlsddz Hdv

A 13. 2. wudflsjjdd deOs ddeswh 2 Mazzyo?2) .

l teOh j ded J dzd dzd d L dzse d dzd dzd d Of mdH
Odes BOzdMisdud MCd2 d HLOStsddy) hdYlsd) Y y'<.dady
Hdzv dzOMmlslzy dzj dedw Mmtsdzdzj ydz" =  odzizdzdzr = L Ols d3d dzd
djtedd ftsCtrilsd?2 [ kdts?2 LejLH d § dzOdzjls. 1 toj H.
Skl dzO Hdv &OMmlsky dj dzdw L Olsdsj deg 2 HE O wf az Y dz'cD dd§ C
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A 13.3. roedyjdedj BdZdLS IR Isjdz @ dgjBj 7 J d3d

Iduddsr 2 fkls: [kdr d dmMSbkfmise j dedzr = MY ks dag
sBi jChkseo (MfkbddSss, &jlsjsess). vyjl daj MWy
MY ks ded OB ajsEDydéd .

A 13.4. |10&OCIdud MSOw MmdMmisj BO CtsisteH d dzOIs.

[Mdesedz" §j Ibtsy¢d d Btsd hdi Ctked, ftcj 5B to
CostoHd dzOls. 1 sdtsyjddi yYjdsesd | 0kz0Skded d
MOtOSCIsjteds §J ftsdztsy j dzdw teOL dzd yde' e OlsaPf tsaf y §i) & |
CtststeH d dzOIs .

sBjydy | osftsfh’ d&Olsj BOsdS].

[Mdzser MW jttdujMSes?2 bkodesdsdlsedd, MnW¥jtd
) &zsh OH! h OsoseEs Mdsw, bEyoOfMkSo Mi¥jwr. [d
Cl WWdydj dasso .

vt fl1? X (DLfde zdkijd dr 2 1 kOf)

{OLHjd& 14. 1JjBjiMdOv &jrRo0ddS0O (kcdzsdj dd

A 14.1. Cdzj 3j delst wsteBdls.

) tsflstcOdiise j dedes ] sdzsy jdedj wSwedl’, Cjf§
2O tc©Oo dzj dzd W . Cdzj o34 dzlsr f OtcOB sdzd yj ¢ ts2 d ¢
ftodyd dzodgOxBj fte d Eetsdz RBiyHEZ OMIBYflsslORd 6d
LCL Y dzOdzjls o ftetsjSydd dzO dzj B Mdzzs MW j ol ( 5B

A 14.2. r1o9dyjddj o fwsdzj bwyjMmlsd Healkzr d B

sYSqd [ OCtOdy O. Jltdddedts] bEMCtstjddj. oW,
shss2ydotsmisd fdhlsjd. RLEjd i] Stedls Ok !
f zOdzj sOkg, OSkdodsr j d §OMMdods j cwOodlsOydsd
sjstedw) . ltdddods] OLEE jddj MifkzkddSts
(COw9j fpdkts] fYtoj HiNlsOo dzj dzd § ) .

A 14.3. rodyjddi MmdMmisjd M §Jtwjdjddds?2 &Of
VicQoadzgj dzdv Adodzsemitsets d [ JjhjtemC sefipa W wQ deds
MdMmisj 5. roedyjdedj MiklsddStso o Olsdstsfiphf fds @F d3f dz® ¢
oj stecsd3. Cotsdzs ydqvw Isjfmder = Heot2der » MdMmilsj d3z. 1 tsda” |
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w3 dz j] otsfttsmr dBBOj BOISISC .
] OBtz d G6df j B 5dzO, drn ¢6jtdjlstedyj M<d

fesdLotHds? YedSydd, JjJj citdkibeduyimscd?2 d ¥d

{OLHjd& 15. O fils Eusifyfisd@se v (k¢ dzk s dzj dzdz’ 2 ¢
A 15.1. AStBzdO } ¢OdS 0.
ulf j SOk dZOW  Bsh dsfls!  dLdlzyj ddY j 1 ddedn
ftedBdzdy d deff ¥ @z f | ddzO, tsBd&ZOMIS! dn §tod i d
10Ctdz sdeReY O.

A 15.2. | dHEtideqdfyj MStgjL HcO o dz
lLoddisHj2MmMlsoedy dLdizkyjddw ) L OtewHOM]. 1d
Mo jIsdd3tsMmisd ¢ HHJdzG IstsdzO.

A 15.3. [fdser MfjSClkesmMSsydd.

Rdzlsj oW j toj dzydy d HJWteOCydw. rdmy jemdw m
HWEOS yqdedadzOW tjh jls®O) o] bje§ FrcOet gzBlstc’ tOL
Bl jClstso. Jddwdd) IsjdfjteObizter MejH' dz® h dted

A 15.4. 1jtojdesy L dzzyjdedw o Mmtej Hj .

ltoj dzsdBdzj dzgd i Mo jsO d Ol j cdzOY toj W tcOC yc
gl j ClstcOdz! dzOVW toj Casdigaf diagfyls © ¢ j dzj dz" 2 dzkzye. 1 dzd
nOOCkjtdimlsdSd Bl jChktso. [fldujMmsow Istsdh d dz
1ddB3dzd d § dzOdzjls, LOCtsdz 1 g jtcO. [bteOy jdedd Mo
[ iqLrojLHdes] § I odgtsOj dzdj cts L OadMmd ditsls tsls H
stcj myoa jlsdzr j| HJdOGLORAB |, LOJLHAOWVY 9o jddyddd
fsedzsh jdzdw. [ jlstsH Wesktsdkibtedyi Mitsets §f Otc O dzdzOC

A 15.5. Ifgjotsdzdetso OV Oflstetsdatsdsd v .

) wasizd € L dzk Wi dzqtej dals cqjQEER@C 52, bkd StOW dt
COHdBsOMsesdsddd. cdhtd2. vedsst] ©OLE N ddj

A 15.6. AdLdCO Obdsmijt § Odzjls.

sjfdsots? BOLOMN f &ZOdzjls d f Otcdzd Hkg 62 1 Y
sflsdyujMSd) Mow2flko®. wjttjBtedmisrj ©B&OCO.
ftojHMisOo dzj dzgd¥ 5B OlBsMY jOR L CL s dzOdzj Is.
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A 15.7. [OcdzjlsqLds ot | M dzj dedes? .
rdfsd desj BOcdzdlsdes §tdzj. J Ocddlsdesy 1§ tsc
[ Oddetshl jtor dzjBjfmde = Isjcdz. Cdzjtscdw BOGCdedlsdesc ts

A 15.8. ,00CkdCO d cO®OCIIS (.

slsesjdd] o EoeWisdksecdy cO&OCIdS ©OL ddyd
BO j teqw . AdSydd Mo jlddsmhlsd LojLH, 20y
¢ BOMMO/ Mo jIsd d3ssMmis! e-an d& 81O datfy" 1R tHea@. dzdzd

A 15.9. [fdser Isjstedd sldshdls] d dashlsd.
Y eddeydyf Gldsfdlj d dsflsd, §wddydyf dJdo otdC
| stej dzy0©O, tjdvisdedmlsmEtsy Mdzsyjddd Mty kl
W% Gl cMmeojbbobaet 1nme. tjdvisdeadhlsmSd?
fdsjh jdedj (o MkOB' R fdvE). lwjHmlsOodzj dzdj

A 15.10. sthisdsedw.

stk dzsBOMh Is OB dzOW fistezSskzte® 1 Mj dzj dzdzts 2 .
t Ofhjdizad j 1 fMj dzj dzdzs2 . [ Ofh sOBdzr 2 W OCIstts. f SHJ
VicOodzj dzdj AtdHBORO (S OYjfMise jdedetsj o tsdad BOdzd j
dz s ssdeso M52 WdLdSd. stdlsdyj MSoOvw f dztsls dzgtsfyls
BOIs j tedw iddzjstg alsftOw t jzdClstsotsj dL dzzyjddj, JCEts

s BBy der | otftetsfyr Ol OIS (.
Rdzs j ctedtetso Odedjy fHtsMmisj2hdrn WEkdSyd?2 d Jjct
HdgWW jtej dzydOdz dzr = EtcOQodzj dzd?2 © LOHOYOA s WddL

wdBjydz | otftetsm WdLdSd.

l sdzdzsor | MoGs?2 fMilstodd Idiffojj IssB  ddzlsj oW j tod dzyd d,
[Ocdzdlsdztsj Ytsdzj. J OcdedldzOW dadznkSydw. wddizO ¢
yomlsdy o BOG dzd sdets a3 sdzj . I Mdats o T My j yd odz
C2dz" Isj 2 dzO. ltoj sBtcOL 59 Odeaff Mis & 6 2 dzyOOC s dzi dzt
fjavisdodmlsmMets] MsCwoOh jddj Hodd d L O®RjH ) dzo
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1 tod dztsy 2 dzd
df cO0 s ydzOW dJda¥ stedsOydvw, tOLtejh jdedzOW ¢ dfy

{Mdetsodz' § WdLduimMédd d OfbtesdsdBduimMidj §shist
|00 dlsOyd tsdedz@e 1 5116 1§ d AR dAEO W

sCstesMmis! Mo f502 o FHOB L& &34

]l sfls W dzdzOW k3 stz '} D ki@

Vded o j e Odz' dzOV ¢ Qli=ts B OB &'t dzdzO W
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1 sfls 5w dzdzOh= 6 6 2zA'#20 @A

[ OMMO teslss8% A10
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1 sfyls sW dzdzO= m7O>B B(d€Od3/ ¢ ) / [ § €

[ Odzdts ju tsdzdzy §

t OHdkfMm 697 000 ¢

[ OO 1¢xE89A10

69 jlsdBBsmig® Is3. 88A10
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Il dHd i3OW L o j L W2&R®S o j dzd yd dzO
dBMtsdz® sdzOW Btsdzsd3j Isted yj MS™OW Lo jL HAOW o jddydd
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CWWiClsdo dzOW Isj B jteOlskte® 5800K

dto] Hded 2 IsdOmlte flzr @dz f OO dzdzOSC M 8. 794

Rz j GteOdz' dz' 2 fslsts¢ L dzjtecdd 2dz0 twOMmmsswdedd 1 4
1 s 1 dgjteddd o oadHdd 7 dzzy®r d&O ttoOmiistsw dzd d
[ Odzdz" § 5 7 J d&3dzj

CCMyj delstedmdlsjls tsteBdlsr 0. 0167

stesf dujMSd2 GEBH 365.24219 MkltS

dtoj HdW W steBdlsOdz dfPv MCstetsmis: 29. 8 ¢ d3/

1 jtcdtsH otOh jddw 23 yOmMO 56 dddkzls 04 MmjSCEkzdHT
1 0Cdztsdz { Co OO € 1 CdzdB6HA45 zO@ {ftsnkz 2000 &
CCoOltstcdOdz’ dgf 2 twOHdEM 6378. 14 Cd3

l sdzvtedz" 2 ttOHdkfM 6356. 77 Cd

[ OO 54CxE74A10

siojHd WY f dazslsismls: 5.52 cAMmd
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r Odzdz" § s [ zdzj

HtjHdzj j ©OMMlsswdadj s 1jddzd 384400 S

[ ddzd BOdz desj tcOMMistswdzdj tls 1 jBkzd 356410 S

[ OSMdBOd desj tOMMlsswdzdj tsls | jdsdzd 406700 €
dtjHdzd?2 L CMyjdestedmglsjls stedlsr 0. 055

1 O0C detsdz § esMS sMisd SWsdlsT ¢ (SCdkdflsdSj 5
ddHjtedyjMed) GuUuacdsmdesBtcOh jdegdWw 27. 321662 Mzl
sddsHdujMSd?2 fjtedsH BBKOM jddw 29.530589 Mkl
t Ondkf, 1738 €

1 jtodsn ] yjmindd kL dkse sedlsr 18.6 djls

[ OMMO 7264 afAlA0 1/ 81. 3 &OMM" 1 j ddzd

stojHdWWY f dzskddshmis! 3.34 cAfmd

ldLEzOd des] ¢ jdkjbteduyjmMStj Od BjHt 0. 12

Il dHd @Z®Y L Hdz2OW 9 j dzd Y 1@ o  tsdzdzts dzlz dzd |

I dHdBOW Lo jLHdOw o ddyud dzOilesy j e 52/ § sfdzj H dzj

AdLdujmMSdi ROowOClkjtdfisdsd fmisddzyo
1 (zO dg)] [Ommo {OndE|t d&zs| } jedB1 OC 4 j-1J dH
dztsfy| o tcON j (1 C o O|dBJ IdL o }
otk ¢ f-ddOdzd dzO
C sl j Ho j

steB yd dz
Ce | BBOMT C 3|t OH | e A'f Gt OH
1 4 d3¢ 1 J A3
b ts dzozy|1 . 9 8°9 332946|6970000 109.3 | 141 | 25. 38| 7.25 i [126.8
[ j ¢ 2|3 . 3 0°20.052712439.71 0.3825| 542 | 58 . 64| 0.00 |[0.10|70.1
| j dzj tc|4 . 8 629 0.814766051.8 09488 | 5.20 | 243.019 | 177.36 | 0.65| i4.4
7S

1 J d3dzv |5 . 9 72%1.000006378.1] 1.0000| 552 | 23 . 93| 2345 |0.37| i
[ Otcf) |6 . 4 1290.107453397.2 0.5326| 393 | 24 . 62| 2519 |0.15]i20
b dlsj|1. 8 9%9 317.94|71492| 11.209| 1.33| 9. 92 4| 3.13 [0.52|i27
bt Olsdiz to|5 . 6 825 95.181|60268| 9.4494| 069 | 1 0. 6 5| 26.73 | 0.47| 0.4
LtcOds |8. 6 83 14.535(25559| 4.0073| 1.32 |17 . 2 4| 97.86 |[0.51| 5.7
L J flsiz|1. 02°% 17.135|24746| 3.8799| 1.64 | 16 . 11| 2831 |0.41| 7.8

* R ®OdeGd M2 | d&sde Oydas ofduzisksg elisigls s ' diaPidz)
** SpEOlds) o0 ddj
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MOBOCIjtdMmisdCd Bwedls § dOdzls

1 dzOdzj| 1 tsdz P Ow | CCMyd 1 OCdztsy 1 jtodts|eddetsH d Y
tedMdlf dzsmC| sBtcON j fJjtod s
1 Cdzd
dzdzdz. 0. J GtcOH I mizls
[ JteCkztg 57.9 0.3871 0.2056 7.004 87.97 Mk 115.9
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1 4 dgdzw 149.6 1.0000 0.0167 0.000 365. 26 0
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MmMOwOSIsjtedMmisdscd dzj Stslstster n

My zlsdad € t5¢

st zlsd [ OMfft OHd) dztslsdd { Oud| 1 jtedtyy jsef |1 dHd
steBd|{tsBtGONh | tedyl LoOJLH
Odz' B| 9 j ted dz(Q
¢q C 3 G/ M ¢ mizls m
1 4 d3dz¥
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[ Otef
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StTdljte
R IS 8.941072 | 1815 3.55 421800 | 1.769138 | 0.61 5.0
[ o te@{ | 4810% | 1569 3.01 671100 | 3.551181 | 0.64 5.3
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4 Ols Iz tc dz
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[ d tsdzO | 1.0310¢** | 560 1.43 377400 | 2.736956 0.7 10.4
tJw 2491071 | 765 1.33 527040 | 4517500 | 0.7 9.7
u dls Odz| 1.3910°% | 2575 1.88 1221850 15.94542 | 0.21 8.2
ctijls |21.8810°*| 730 1.21 3560800| 79.33018 | 0.2 ~11.0
LVt Odz
[ d tc ©dzl 6.3310'° | 235.8 1.15 129900 | 1.413479 | 0.27 16.3
O toldz 1.72110% | 578.9 1.56 190900 | 2.520379 | 0.34 14.2
L 3B telrf | 1.27110° | 584.7 1.52 266000 | 4.144177 | 0.18 14.8
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1 dfskzdz
utedlstsq{ 2141072 | 1350 2.07 354800 | 5.87685* 0.7 13.5
*HozW fsdzdtsdzzdzdY ddzd Mtej Hdzj 65 ftetslsd o sMilstsw dad W

* %

5B tcOls dzts j

2O tc Oo dzj dzd j
A ts Bl dzf

(x<<

sinx° tgx°

X,

sin(@ + x) ° sina + xcosa;
cos@ +x)° cosa - xsinag;

tg(a +x) ° tga +

@A+ x)" ° 1+nx;

1,

z ¢ dz'
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T 2( s zOMM: s pBO dL Y tesG te OB ¢f oz d2Ot f drtgy JhpadsR flls:e
COljcitdpdw
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+ BOjttdOdk 5 BOLj BOLJIR) dL ©OLHjEO 2, S Olsj

v )zt dnjdzd BEMWISLO 1 J Bdd ftod jj tj Od ds2 EOMI
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oBdzdL d IstsuS djbpksdizd s, s ddadey | SH todmyfijess i Usd  1s
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ZzO dzj B Md&Ols HéiRedg e,

VINdzsesdeistcH d dzOIsT Hoekzrn L @&y H20Ez®, adz B hus OO dz" s O
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