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IHEPEJIMOBA

Jlinsa Koro neii nocionuk?

HapyanpHuii mociOHMK po3paxoBaHUL Ha CaMOCTIMHY poOOoTy
CTyIeHTIiB | Kypcy BCiX cmemiaabHOCTEel 3a04HOI (hOpMU HaBYaHHSI.
3MicT MaTtepially Iepeadayae HasiBHICTh y CTYAEHTIB 0a30BUX 3HaHb
aHIJIiCbKOI MOBM Ta BOJIOMiIHHSI 3arajlLHOHAYKOBOIO TEPMiHOJIOTIELO.
T'onoBHa MeTa MOCiOHMKAa — JOOMOMOITU CTYA€HTaM 3a04HOI (opmu
HaBYaHH$S BUKOHYBaTU 3aBAaHHs i 3abe3rneuynTtu ¢opMyBaHHSI HaBU-
YOK CaMOCTiliHOI poOOTM Ta MiArOTYBaTW CTYIEHTIB MJIsi POOOTHU Haj
MOJAIBIINM PO3IIMPEHHSAM 3HaHb 3 aHIIHCHKOI MOBH. Y KiHIII KOX-
HOTO CEMEeCTpPY CTYIEeHTHU CKJIaJaloTh 3aliK.

IITo micTuTh MOCIOHNK?

Bin MicTuTh 3aBOaHHS A1 MMCBMOBOIO i YCHOIO Mepekiiamy, Je-
KCUYHO-TpaMaTU4Hi BOpaBy, I'paMaTU4Hi TaOJMIIi i KOPOTKMIA Tpama-
TUYHUM TOBITHUK 3 KOMEHTAPSIMUA Ta TeMaTU4Hi TEKCTH, IepeadayeHi
Mporpamolo.

ITociOHUK MIiCTUTb TEKCTU IJisl PO3BUTKY DPi3HUX BUAIB YUTAHHS
(03HaOMITIOBAJILHOTO, TIePEeTJIsiI0BOro, IOLIYKOBOTO, HABYaK4oro),
TEKCTU JJISI 1eTaJIbHOTO BMBUEHHS, TEKCTU 3 OXOILJIEHHSIM 3arajbHOro
3MiCTy, TEKCTH, 1110 MalOTh Ha METi 3HAXOJXEHHS TMeBHOi iHdopmallii.
Cucrema BrpaB CIIpssIMOBaHa Ha BUPOOJIEHHSI HABUYOK i BMiHb BUKO-
PUCTOBYBATH JIEKCUYHO-TpaMaTUYHUI MaTepiajl MpakKTUYHO.

TexcT CTOCYIOTBCSI COLIAJIbHO-TIOOYTOBOI, KpalHO3HABYOl, 3ara-
JIbLHOHAYKOBOI Ta NMpo@eciiiHO cIpsIMOBaHOI TeMaTuku. BoHM 3akiH-
YYIOThCSl 3alIMTAHHSIMU, 1O MOTPEOYIOTh Bil CTYOEHTIB iHAMBITyalb-
HOI BiAIIOBifi, BUCJIOBJIIOBAHHS CBOIX IYMOK, BKJIIOYAIOTh iX Y KOMY-
HiKaTMBHUI MpPOILIEC.

SAKMid rpaMaTAYHAA MaTepial CTYIeHTH MAlOTh BABYHATH?

IMeHHUK. MHOXWHA. APTUKJIi Ta MPUIAMEHHUKU SIK MOKA3HUKU
iMeHHUKa. BupaXxeHHs BIIMIHKOBUX 3aKiHYEHb B aHIJIIHACBHKi MOBI

3



3a JIONIOMOTOl0 MPUMMEHHUKIB Ta 3aKiHYeHHS -S. IMEHHUK y DyHKILii
O3HauYeHHS Ta Moro repeksiaja pilHOW MOBOIO.

ITpukmeTHukK. CTyrneHi MOPiBHSIHHS.

YucniBHUK.

3aliMeHHUKM: OCOOOBIi, IPHUCBIiiHI, MUTAJIbHI, BKa3iBHi, HEO3Ha-
YeHi Ta 3alepeyHi.

IToOynoBa aHIJiliCbKOrO pedyeHHs. Buau pedeHb: pO3MOBiAHI
(cTBepIXKyBaJibHI 1 3amepeyHi), MUTAJIbHI Ta CMOHYKAJIbHi pPEUYEHHS.
bescnosydHUKOBI MiAPSAHI peyeHHSs.

HiecnoBo. Yci yacoBi ¢popMu — mpocTuii (HEO3HAUEHUIi), TpUBa-
nui, ieppeKTHUM Ta nep(eKTHO-TpUBANIMK Yacu (aKTUBHMIA i macu-
BHUIA CTaH).

MopanbHi miecnosa.

®opmu Ta DyHKUIT giecnis to be, to have, to do.

3BopoT there is (are).

VY3romxeHHs yacis.

C10BOTBOpPEHHS.

J7s 3aCBOEHHS rpaMaTUYHOrO MaTepialy CTYA€HTU MalOTh MUCh-
MOBO BMKOHATH BIPaBM.

SAki Bumoru 110 3a7iky?

o 3aJliky J0MyCcKalTbCs CTYAEHTU, SKi

e  VYCIIIIHO HamMcaayd KOHTPOJbHY pOOOTY;

e  BUKOHAJM JAOMAILIHE 3aBAaHHS

Ha 3ajiky CTyAeHT MOBUHEH:

e  3aXUCTUTU KOHTPOJbLHY POOOTY.

e  3axMCTUTU JOMAILIHE 3aBIaHHSI.

e [IpounmTaTu aHIJIMCHKOIO Ta IMEPEKIACTU PiTHOIO MOBOIO He-
3HAOMUI TEKCT, SIKiH MICTUTh rpaMaTUYHMIA MaTepiaj, 110 BUBYA-
eTbcs npotsarom I ta Il cemectpis.

e YMiTu BecTu Oecigy 3a TeMaMU 3yMOBJICHUMHU MPOTrpaMolo.



UNIT 1
Grammar

IToOynmoBa aHIiCHKOro pedeHHs. TUIM peyeHb
ApTUKIIi Ta MPUAMEHHUKU

3aKkiHYeHHS -S§

IMeHHMK B (byHKIIil O3HaUEHHS

Reading Material

. The Principle of Work of Internal Combustion Engines
. Conductivity

. The Control Systems for Motor Drives

. Refrigeration

Dyes

. Microelements, Vitamins of Plants

Topics

Personal Presentation
My Family



Grammar

‘YMOBHI MO3HAYEHHS:

S — subject (miagMer)

P — predicate (rmpucymox)
O — object (momaTok)

N — noun (iMEHHMUK)

V — verb (miecimoBo)

AHrJilicbKe peyeHHs
IIpssMuii OpSIAOK CJIiB B aHIVICHKiM MOBiI 3yMOBJIEHUI Bija-
CYTHICTIO BiIMiHKiB.
3anam’araiite!
Posnogione peuenns (cmeepoiicysanvie):.

MiaMeT + MPUCYAOK + N0JaTOK

| SPO
E.g. He is my friend.

Posnosione (3anepeune):

| Minmer + npucynok + not + goxatox

| SP not O

JAKIO TPUCYAKOM BHCTYNAE CUJIbHE [i€CIOBO fo be
abo modaawhi diccrosa

CuiibHi gieciioBa:

be (am, is, are, was, were)

have (has, had) — mis Present ta Past Perfect Tense
will (shall)

should, would



MopanbHi miecioBa: can, may, must
E.g. He is not my friend.
They must not miss classes.

IHmni giecnmosa (abo cnabKi) YyTBOPIOIOTH 3amepedHy opmy 3a
JIOTIOMOTOIO TOTIOMiXKHOTO AieciioBa do:

| [Minmer + do not + mpucynok + momaTox |

| S do not + PO |
does not — a1 3-i ocoou onHuHu (Present Simple)
did not — m1s1 Munynoro yacy (Past Simple)
E.g. He does not read much.
He did not speak English in his childhood.

Iumanvne PEeUEeHHA:

ITpucynok + migmer + gomatok?

| PSO?
YIS cHIbHUX mi€ciiB
E.g. Is he your friend?
CnabKkuM miecioBaM 3HOBY MOTpiOHa momomMora do:

| Do + migmer + mpucynok + moaaTok? |

| Do SPQO? |
does — n71s 3-i ocoou onHuHu (Present Simple)
did — nys munynoro vacy (Past Simple)
E.g. Does he read much?

CnoHnykanvHe (OKAUUHE) peUeHHs:

| [pucynox + noaaTox

| PO |




s esivaueoi ghopmu:

Will
Would SPO?
Could

E.g. Will you open the window?

BupaxkeHHs BiAMiHKOBHX 3aKiHYeHb 32 JONOMOIOK NMPUIIMEHHMKIB

BiagmiHOK B yKpaiHCbKill MOBi

[TpuiiMeHHUKY B aHIJINACHKii MOBI

N 9 . . .
Hasusuii Xto? Io? (y peyeHHi 3aBXIM MiAMET, CTOITb Iepen
Hpyr IIPUCYIKOM)
My friend reads much.
Koro? Yo- | of; from
Ponosuit ro? The sister of my friend is in the room.
npyra I have received a letter from my friend.
Komy?
HaBanbHuii | Yomy? to
' I always give my books 7o my friend.
Apyry
. . | Koro? lllo? | (y peyeHHi 3aBXOW MOAATOK, CTOITh ITiCJIsI
3HaxigHui
npyra MPUCYIKA)
I see my friend in the room.
Kum? Yum? | by; with
OpynHuit IPyTOM This work is done by my friend.
PYUYKOIO I write with a pen.
[Tpo koro?
Micuesuii | 11po 110? about, of ) .
1po apyra I often think about (of) my friend.




baraTro3HauHicTh JeaKuX NMpUiMEHHUKIB

ITpukMeTHUKHI O6cTaBUHA Micls OO6craBUHa Yyacy HonaTok
Ha, npu, 8, y, 3a 0
at the lesson — at 5 o’clock —
At Ha ypoui 0 5-i1 romuHi
at the table —
y cTojia
6ing do no; OpyIHUNA
by the river — by the evening — | BigmiHOK
By Oinsg piuku 0 Beyopa by radio —
by the window — o pamio
Oinst BikHa by plane —
JIiTAKOM
npomseom ons, 3a
for 5 minutes — | for me —
For 5 XBWIVH IUISI MEHE
for peace —
3a MUp
8/y y, uepes
in the plane — | in October —
In y JliTaKy Y >KOBTHi
in 5 minutes —
yepe3 5 XBUJINH
Ha y/no, nicas
on the table — on Saturday —
On Ha cToti y cyboTy
on the Ist of
May — nepioro
TpaBHS
3, 3i; OpyIHUM
BiIMiHOK
With with me —
3i MHOIO
with a pen —
PYYKOIO




DyHKLii -5

ns — MHOXWHA iMEHHHUKA

/

(cats — kotm, girls — miBuara)

-s —» n’s — IPUCBIAHUN BiIMiHOK
cat’s house — KOTSIUM1 OiM

Vs — 3-g ocoba oguuHu (he, she, it) (Present Simple)
She cooks very well. — BoHa rapHo rotye.

YTBOpeHHSI MHOXKHHU iMEHHHKA

3aKkiH4YeHHS -S§

3aKiHYEeHHS -es

[Hura opma

a car — cars
an engine — engines
a tree — trees

a watch — watches
a dress — dresses
a dish — dishes

a box — boxes

a boy — boys

a city — cities

a piano — pianos
a photo — photos

a potato — potatoes
a tomato — toma-
toes

a roof — roofs
a cliff — cliffs
a gulf — gulfs
a safe — safes
a chief — chiefs

a leaf — leaves
a life — lives
a wolf — wolves

a man — men
a woman — women

a child — children

a tooth — teeth

a goose — geese

a foot — feet

a mouse — mice

an axis — axes

a datum — data

a formula — formulae
a phenomenon — phe-
nomena

a nucleus — nuclei

3anam’saraiire!
OnHuHa MHoxunHa
a sheep sheep
a deer deer
a swine swine
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Ilpuceiiinuii BiAMiHOK iMEeHHUKIB
IMEHHUK y NpHUCBIHHOMY BiIMiHKY BilIOBiZa€e Ha ITMTaHHS

yui?
Bxusanns
o  Kuei icmomu
OpHuHa MHoXuHa
The man’s bag The men’s bags
The boy’s bicycle The boys’ bicycles

o A makoxc:

a month’s holiday

today’s party

the country’s best opera house

JIaHII0KKH iIMEHHUKIB
(ImeHHMK y (PYHKIii 03HAYEHHS)

IMeHHUKM, 110 CTOSITH Iepel] TOJIOBHUM iIMEHHMKOM (OCTaHHIM y ja-
HIIIOKKY), BUKOHYIOTh (DYHKIIiI0 o3HayeHHA. [lepexiian 3miiiCHIOETBCS
IBoMa crnocobamu: 1) momepenHi iMEHHUKHM ITepeKiIamaloThCs SIK
MPUKMETHUKU, HampuKan: steel beam — cmanesuii bpyc; world music
festival — mixcnapoouuii mysuunull ecmuéans; 2) TepliuM Iepekiia-
JIa€ThCSI TOJIOBHE CJIOBO: Wheel suspension — nideicka koaic; reaction
rate constant — nocmitina weuodkocmi pearkuyii.

3anam’saraiite!
this is — these are
that is — those are
there is — there are
it is — they are
Exercises

Exercise 1. Give corresponding feminine nouns.

A lion, a tiger, an actor, a poet, a man, an uncle, a husband, a broth-
er, a grandfather, a son, a master, a baron, a count, a shepherd,
a host.
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Exercise 2. Give corresponding masculine nouns.
A lady, a girl, a niece, Mrs. Smith, a widow, a stewardess, a French
woman, a cow, a queen, a princess, a duchess, a hen, a mother.

Exercise 3. Put the following nouns in plural (don’t forget to miss an inde-
finite article).

A table, a plate, a fox, a room, a lady, a knife, a chair, a bus, a Ne-
gro, a match, a way, a house, a family, a flag, a town, a wolf, a coun-
try, a lion, a park.

Exercise 4. Make a plural from the following nouns. Pay attention:
in plural an indefinite article is not used, definite article is kept.

A star, a mountain, a tree, a shilling, a king, the waiter, the queen,
a man, the man, a woman, the woman, an eye, a shelf, a box, the city,
a boy, a goose, the watch, a mouse, a dress, a toy, the sheep, a tooth,
a child, the ox, a deer, the life, a tomato.

Exercise 5. Use the following word-combinations in plural.
This tea-cup, this egg, that wall, that picture, this foot, that moun-
tain, this lady, that window, this man, that match, this knife.

Exercise 6. Use the following sentences in plural.

1. This is a star. 2. This is a boy. 3. This is a baby. 4. That is a plate.
5. That is a flower. 6. That is a bookshelf. 7. Is this a sofa? 8. Is this
a bookcase? 9. Is this a man? 10. Is that a ball? 11. Is that a train?
12. Is that a plane? 13. Is the window open? 14. Is the door closed?
15. Is the boy near the window? 16. That is not a king. 17. That is not
a queen. 18. That is not a bus. 19. This isn’t a mountain. 20. That
isn’t a goose. 21. This isn’t a mouse. 22. It is a sheep. 23. It is a ciga-
rette. 24. It is a cat. 25. It is not a girl. 26. It isn’t a bag. 27. It isn’t
a tree. 28. It is not a bad egg. 29. It is a good egg. 30. Is that a flower?

Exercise 7. Put the following sentences in plural and translate them.

1. This man is an engineer. 2. That woman is my sister. 3. This child
is my son. 4. That goose is big. 5. This mouse is white. 6. This man is
a doctor. 7. That woman is my cousin. She is a teacher. 8. That girl is
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my niece. She is a pupil. 9. This girl has a blue sweater. 10. This boy
has a good coat. 11. My uncle has a large flat. 12. There is a table in
the room. 13. I have a good pen. My pen is in my pocket. 14. There
is a flower in the vase. 15. This child’s foot is sore.

Exercise 8. Put the sentences in plural.

1. This room is very large. 2. There is a match in the box. 3. Has this
lady a knife? 4. There is a man and a woman in the street. 5. This
lady is that gentleman’s wife. 6. This shoe is too large for my foot.
7. The child is sitting on a bench. 8. My tooth is white. 9. This key is
made of steel. 10. A potato is a vegetable and a cherry is a fruit.
11. This is my friend’s study.

Exercise 9. 1) Put the sentences in plural and translate them.

2) Make the sentences 2, 3, 4, 7, 13 — negative.

3) Put questions to the sentences 2, 7, 11, 14, 16, 18.
1. What is that child’s name? 2. The cat has caught a mouse. 3. There
was a lady, a gentleman, a boy and a girl in the room. 4. In the farm-
yard we could see an ox, a sheep, a cow and a goose. 5. Is this worker
an Englishman or a German? — He is a Frenchman. 6. Why don’t
you eat this potato? 7. This strawberry is still green. 8. The withered
leaf has fallen to the ground. 9. Can you see a bird in that tree?
10. Does your tooth still ache? 11. I held up my foot to the fire to
warm it. 12. His child studies very well. 13. This man works at our
office. 14. There is a new house in our street. 15. This story is very
interesting. 16. 1 have hurt my foot. 17. The wolf has been shot.
18. He keeps his toy in a box. 19. Put this knife on that table.

Exercise 10. Put the sentences in plural.

1. This is my office. 2. He has a new suit. 3. This metal is very hard.
4. That ship is a Ukrainian one. 5. I heard her voice. 6. His dog does
not like bread. 7. The plate was on the table. 8. This town is very
large. 9. I was talking to her at the tram stop yesterday. 10. Is that girl
your sister? 11. I shall give you my book. 12. This story will be a good
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one. 13. Is this a good match? 14. The boy put his book on the desk.
15. She took off her hat. 16. That house is new. 17. The young man
put his hand in his pocket. 18. Is this student coming with us, too?
19. The woman didn’t say anything. 20. Does she speak English?

Exercise 11. Put the sentences in plural.

1. This is a bird. 2. Is that also a bird? — No, it isn’t. That is a cat.
3. Is that a good horse? — Yes, it is. 4. Is that cow big or small? —
It is big. 5. This is an apple and that is a flower. 6. Where is the co-
in? — It is in the box. 7. What color is the box? — It is green.
8. What is it made of? — It is made of wood. 9. What is that man? —
He is a clerk. 10. Is he in the office? — Yes, he is. 11. Is that woman
a typist? — No, she isn’t. — What is she? — She is a doctor. 12. Is
his brother at home? — Yes, he is. 13. This house has a balcony look-
ing out on the street. 14. The architecture of this building is quite
modern. 15. This is a new district of Kharkiv. 16. There is a shop,
a cinema and a theatre in the new district. 17. He is a retired worker.
18. I am a doctor. 19. We hear the sounds of a child’s voice. 20. She
is a nice girl.

Exercise 12. Express the same statements in the other way using
the possessive case of nouns.

1. The room of my friend. 2. The questions of my son. 3. The wife of
my brother. 4. The table of our teacher. 5. The poems of Pushkin.
6. The voice of this girl. 7. The new club of the workers. 8. The letter
of Pete. 9. The car of my parents. 10. The life of this woman.
11. The hand-bags of these women. 12. The flat of my sister is large.
13. The children of my brother are at home. 14. The room of the boys
is large. 15. The name of this girl is Jane. 16. The work of these stu-
dents is interesting.

Exercise 13. Write the sentences in plural.
1. This young man and that woman take part in our work. 2. He
makes great progress in studies. 3. The achievement of this country in
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the field of space exploration is great. 4. An extramural student has
the paid leave during exams. 5. She will enter the higher school next
year. 6. This scientist makes a great contribution to science. 7. 1 carry
out the experiment and she helps me.

Exercise 14. Express your surprise as in the model.

Model: — His son takes after him.

Does his son really take after him?

1. He studies at the Polytechnic. 2. His friend gives lectures at the same
college too. 3. They like to spend their free time together. 4. They
speak English and French well. 5. Boris works as an interpreter at
the Intourist.

Exercise 15. What questions would you ask friend (your colleague) to get
the following answers.

1. No, it is not. My family is not very large. 2. My son takes after me.
3. Yes, he does. He plays tennis very well. But his hobby is chess.
4. Yes, she is. My daughter is fond of serious music. 5. Yes, I have
a lot of relatives on my wife’s side.

Exercise 16. Write questions to which the following statements will be
the answers.

1. Peter Klymenko gives lectures at the University twice a week.
2. His wife is an engineer. She works at a large plant. 3. Her parents
live in a village. 4. On Sunday they usually visit their parents. 5. They
like to spend their day-off in the park.

Exerciss 17. Express the same statements in the other way using
the possessive case of nouns.

1. The text-books of the students are on the desks. 2. The families
of these workers are large. 3. The house of their parents is nice.
4. The lecture of this teacher is very interesting. 5. The name of their
daughter is Ann.
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Exercise 18. Compete the dialogues in writing.

1. By the way, when is your birthday?
Are you going to celebrate it?
With whom are you going to celebrate it?

With pleasure.

2. Have you got a lot of relatives on your and your wife’s side?
Do you often go to see them?
Do they always congratulate you on your birthday?

Are they going to come to your place?

Exercise 19. Translate the following word combinations and sentences
from Ukrainian into English.

1. JIiMm Halloro BUKJIaaaya, KapTUHM CydyaCHUX XYIOXHUKIB, 3aBOJ
LIMX POOITHUKIB, CHELiaJlbHOCTI CTYAEHTIB, MiM MOiX OaTbKiB, Mpi-
3BUIIA CTYIEHTIB, CUH MOro Opara, cecTpa MOro Jpyra, 4YoJOBiK MO€I
JIOHbKU, (oTo Moei 06abyci, kimHara Ilerpa, cecTtpa Mo€i MmaTepi.
2. Cectpa Moro 4oJsioBika oapyxeHa. baTbko LuX miTeil iHXeHep.
Maru Moix apy3iB xkuBe Ha cejii. ['aimHa 3apa3 Tryjasi€ 3i CBOIMM JIiTh-
MU y HapKy, a IMOTiM BOHA 30Mpa€EThCs MEKTU CBil YIIOOJeHU MUPIT.
Bona 30umpa€erbcs BiICBITKYBaTM A€Hb HApPOMXKEHHSI CBOEI JTOHBKU
B HACTYIHY HEILIIO.

Exercise 20. Translate the following word-combinations:
spaceship design
air resistance
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planet surface

space flight danger

the low temperature nitrogen absorption measurement
control equipment

equipment control

thermoelectric generator development

fuel supply

energy transformation

Exercise 21. Translate the following word-combinations:
household goods

steam engine invention

the car speed calculation problem

a new published proposed invention application
liquid rocket reconstruction

high market price

improved test program

load condition

stress distribution

weight percent

Exercises 22. Translate the following sentences paying attention to the chain

of nouns.

1. All language teaching methods must be based on some knowledge
of the language taught. 2. The low temperature nitrogen adsorption
measurements present the whole problem. 3. There are two types
of discharge electron beam device. 4. The larger the cross-section area
of the wire the greater the possibility for the electron movement.
5. A direct current system has one great disadvantage. 6. There are
a lot of types of special service motor cars. 7. These fuel elements
consist of a large number of thin uranium dioxide rods. 8. A new hos-
pital X-ray unit locates a bullet or shell fragment in one minute.
9. There are a lot of principal corrosion protection methods.
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Exercise 23. Change the sentences into negative ones.

1. They went to the stadium with us on Saturday. 2. Richard is very
good at weight lifting. 3. Our basket-ball team will return on Thurs-
day. 4. There are many good athletes there. 5. Leo has gone to
the swimming pool. 6. John took part in the race last week. 8. Our
coach speaks English fluently. 9. The participants will be back in
twenty minutes. 10. He’s been the chess champion of our institute
since 1963.

Exercise 24. Put questions to the following sentences.

1. They come to the stadium every day. 2. The game took place last
Saturday. 3. Edward and Joseph intend to go in for boxing. 4. Marga-
ret is an excellent dancer. 5. They saw Victor going to the beach.
6. The buses were overcrowded after the game. 7. Jack can speak flu-
ently both English and French. 8. They go to the gym together twice
a week. 9. Our new player is feeling better this morning. 10. Pat sat in
the garden, basking in the warm sunshine.

Exercise 25. Use plural and make corresponding changes.

1. This magazine is new. 2. That man over there is my friend. 3. This
apple is ripe. 4. This exercise is very difficult. 5. That chair over there
is broken. 6. This letter is for your friend. 7. This exercise is very easy
for them. 8. This is an easy exercise for me. 9. This text is very inter-
esting. 10. That house at the corner is not very old.

Exercise 26. Change into a negative form.

1. We are students of this group. 2. He is a teacher of mathematics.
3. They are civil engineers. 4. Lewis and I are busy today. 5. Michael
and Robert are post-graduates. 6. Joseph is his brother. 7. We play
chess every afternoon. 8. They work on Sunday. 9. She likes to sing
such songs. 10. Daniel wants to help William today.

Exercise 27. Put questions, using when, by who(m), with what, where,
who, which, what, how many.

1. Progress is made every day in the world of science. 4. The Universi-
ty of Glasgo was founded in 1451. 3. Four exams have been taken by
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the first-year students. 4. This new method is studied by Tom. 5. In
winter the earth is covered with snow. 6. Television is watched by
children during the children’s hour. 7. The first question is the most
significant. 8. They were met by their friends.

Exercise 28. Put questions.

1. He learnt English at school. (where) 2. It rained during the night.
(when) 3. I’ve had two cups of coffee. (how many) 4. He knows all
the new words. (what) 5. They’ve used different means of communi-
cation. (what means) 6. He worked in the Far East for two years.
(how long) 7. That was a bread box. (what sort of box) 8. They’ve
finished a Technical School. (what kind of school) 9. He could not
come because he did not feel well. (why)

Exercise 29. Put questions.

1. We will do it by all means. (who) 2. I will be at home at 10 o’clock.
(when) 3. About twenty members of this commission will come
to Kyiv next week. (how many) 4. They will get a lot of experience
there. (what) 5. Ann will be very glad to see you because she
is waiting for you. (why) 6. I shall work hard at my English in sum-
mer. (when)

Exercise 30. Translate the sentences paying attention to the meaning of
the word “matter”.

1. Mass is the quantity of matter in a special specimen. 2. Chemistry
is the branch of science which deals with different substances or varie-
ties of matter. 3. It is a matter of common observation that matter
exists in four states. 4. Though this substance is of organic origin it is
still a matter of some doubt whether it is of animal or vegetable
origin. 5. As a matter of fact this discovery was not a new one, but
still it was very interesting. 6. No matter what results we get we shall
continue our work. 7. It doesn’t matter when he comes, we shall
begin our experiment without him, and later we shall show him
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the results. 8. Changes in matter can’t be without changes in energy.
9. Matter is that which makes up the universe, matter is the reality.
10. It is known that mass is a quantity of matter that makes a body.
11. The con-centration of mineral matter in sea water slowly increases.
12. Sea water contains approximately 3.6 per cent of mineral matter
in solution. 13. The forms of motion of matter are diverse.

Exercise 31. Put general questions. Translate the sentences.

Model: Did he go to Kyiv last month?

1. He went to Kyiv last month. 2. They answered all the questions
very well yesterday. 3. She spent her childhood in the country. 4. At
school he liked chemistry. 5. She went to the Institute by bus.
6. Many people come to our city every day. 7. This scientist works at
a very interesting problem. 8. She teaches chemistry at school. 9. He
collects stamps and postcards. 10. They attend lectures every day.
11. On Sundays she does not go to the Institute. 12. We read many
English books.

Exercise 32. Put sentences into the negative form, translate the sen-
tences.

1. There were some new laboratories in our Institute some years ago.
2. There is an English magazine on the table. 3. There are foreign
students in our group. 4. They go to school. 5. She is still in Lviv.
6. We translated the article yesterday.

Exercise 33. Supply prepositions where necessary.

1. Look ... these two pictures. Whom do you see ... these pictures?
2. Every day Mr. Green gets ... 7 o’clock, goes ... the bathroom, takes
a bath and has breakfast. 3. He goes .. the plant ... underground.
4. He arrives ... work ... 8 o’clock. 5. He works ... week-days.

Exercise 34. Make up questions to which the words in italics are
the answers.

1. My father worked at a large plant 2 years ago. 2. I attended some
lectures yesterday. 3. Yes, 1 came home at 7 o’clock in the evening
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last week. 4. We enjoyed our stay in the country last year. 5. I made
progress in English when I worked at the laboratory.

Exercise 35. Put questions using the model:

Model: Mary left at 8 o’clock this morning. (What time).

What time did Mary leave this morning?

1. The boys got home around midnight. (What time). 2. They went
to the park an hour ago. (Where). 3. Alexander’s father worked here
ten years ago. (When). 4. The students came here twice, but you were
out. (How many times). 5. She went to London to visit her relatives.
(Why). 6. It was heavy rain half an hour ago. (What). 7. Some of
the delegates spoke Ukrainian to us. (What language). 8. My parents
sat in the eighth row. (In which row).

Exercise 36. Correct the sentences using the possessive case where
possible. Translate the sentences.

Model: Henry’s brother lives in that house.

The boy’s (boys’) parents are teachers.

1. Johns motor scooter is standing outside. 2. The childs toys are in
this big box. 3. Peters sister is very good at mathematics. 4. Helens
birthday is in April. 5. Mr. Jones children are very young. 6. Our cats
kittens play all day long. 7. Williams and Franks father teaches at
the University. 8. These engineers work is most interesting. 9. The United
States fuel resources are great. 10. Have you read yesterdays newspa-
per? 11. I live at a miles distance from the center of the town.

Reading Material

Text 1
THE PRINCIPLE OF WORK
OF INTERNAL COMBUSTION ENGINES
Internal combustion is the process of the burning of fuel within
the engine. The fuel burns within the engine and provides forces.
These forces provide the engine power.
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Internal combustion engines have stationary, rotary and recipro-
cating parts.

Stationary Engine Parts. The stationary engine parts are the cylin-
der block, the crankcase and the cylinder head.

The cylinder block is one of the basic parts of the engine.
The process of combustion takes place within the cylinders. Tractor
engines have some cylinders.

The crankcase is a part of the cylinder. It supports the crankshaft
and the camshaft and keeps the lubricating oil near the engine parts.

The cylinder heads close the cylinders. The cylinders and the cyl-
inder heads form the combustion chambers.

The burning of fuel takes place within the combustion chambers.

Rotary Engine Parts. Rotary engine parts are the crankshaft,
the flywheel and the camshaft.

The crankshaft changes reciprocating motion of pistons to rotary
motion. The camshaft opens the valves of the engine.

3aBaaHHA 0 TEKCTY
. IIpounraiiTe TEeKCT Ta JaiiTe BiANMOBiIb HA 3aNHUTAHHA:
. What is internal combustion?
. What parts do internal combustion engines have?
. Where does the process of combustion take place?
. What is the function of the crankcase?
. Where does the burning of fuel take place?
. What are the rotary engine parts?
I1. 3anoBHiTP MPOMYCKHU CJOBAMH, IO HAJAAHI HUXKYE:
cylinder head, camshaft, burning, crankcase, crankshaft, cylinder block.
1. The __ changes reciprocating motion of pistons to rotary motion.
2. The __ opens the valves of the engine. 3. The __ is one of
the basic parts of the engine. 4. The cylinders and the  form the com-
bustion chamber. 5. The __ of fuel provides forces. 6. The
keeps the lubricating oil near the engine parts.

AN N AW = e
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III. Cknanith peyeHHS 3 HAJAHUX CJiB TAa MePeKJIANiTh YKPaiHCHKOIO
MOBOIO.

1. Within, burns, the fuel, the cylinder.

2. Of, changes, reciprocating, the crankshaft, the motion, pistons.

3. The crankcase, is, of, a part, the engine.

4. Study, we, engines.

5. Takes place, the combustion, chamber, in, burning, the process, of.

Text 2
CONDUCTIVITY

The transistor has become an important member of electronic de-
vices and surpasses the vacuum tube in many applications in the elec-
tronic industry. The term “semi-conductor” means “half-conductor”,
that is a material whose conductivity is between that of conductors
and insulators. They include such elements as silicon, germanium,
selenium, phosphorus and others. The conductivity of semi-con-
ductors increases with heating. Light as well as heat increases the con-
ductivities of semi-conductors. Engineers and physicists see in them
the way of solving many engineering problems. Converting heat into
electricity without using boilers is one of them. This could be done by
means of the thermocouples made of semi-conductors. Photocells
made of semi-conductors are capable of transforming 10 per cent of
sun-ray energy into electric power. The electricity produced by semi-
conductor thermocouples can give not only heat but cold as well, on
this principle refrigerators operate.

Semi-conductors make a great progress of radio engineering, au-
tomation, electrical engineering and many other branches of science
and technique.

3aBIaHHs 10 TEKCTY
1. JlaiiTe BianmoBiab HA 3aNMMTAHHSA.
1. What surpasses the vacuum tube in many applications?
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2. What does the term “Semi-conductors” mean?

3. How can you increase the conductivity of a semi-conductor?

1. 3naiigiTe yci BUNagKky BXKUBAHHSA 3aKiHYEHHS “S” Ta MPOKOMEHTYIiTe iX.
I1. ITocTaBTe 2 3aNUTAHHSA 10 TEKCTY.

Text 3
THE CONTROL SYSTEMS FOR MOTOR DRIVES

The widespread use of electric energy is to a great extent due to
the ease with which it can be controlled. An electric controller is
a device or group of devices, which serves to govern the electric
power delivered to the apparatus. The term “govern” means to vary,
change, or modulate.

The control systems are very important for motor drives. The basic
functions of a controller used in a motor control system are to start,
stop, and modulate the flow of electric power to the apparatus to
which the controller is connected. Let us break-down these functions
as follows: a) Control of motor direction (reversal), b) Control of mo-
tor torque (acceleration), ¢) Control of speed, d) Control of motor
retardation (breaking), ¢) Protection of motor and circuits. In general
these functions will have to be performed for all types of motors.

3aBIaHHS 0 TEKCTY

I. JaiiTe BignmoBigh HA 3anMMTaHHA.

1. What is an electric controller?

2. What meanings of term “govern” do you know?

3. What are the basic functions of a controller used in a motor control
system?

I1. TIIpokomeHTyiiTe BXKMBAHHS 3aKiHUEHHS -S Y TEKCTi.

I11. 3’acyiite, A0 AKOro 3 a03amliB TEKCTY MOXKe OyTH MOCTABJIECHO 3aINH-
TauHss Where are the control systems used?
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Text 4

REFRIGERATION

Refrigeration is the transfer of heat from a substance to be cooled
to somewhere else. As heat flows naturally from any body into any
other colder body with which it is in contact, refrigeration is simple
when a supply of some suitable colder substance is available. For ex-
ample, fish can be cooled by packing ice around them.

Where a suitable colder substance is not available then one has
to be produced, a complicated procedure involving the expenditure
of energy: it is a process of this kind that is usually implied when
the term refrigeration is used.

Nearly all refrigerating plants utilize the lowering of temperature
which results from the controlled evaporation of a liquefied gas. When
only small refrigerating effects are required they can be obtained by
the direct application of electricity through a suitable thermocouple.

3aBaaHHA 10 TEKCTY

I. CoBam i3 KosIoHKHM A mimOepiTh BinnmoBigHwWii mepekian i3 Kosonkn B.

A B
1. semiconductor A. OXOJIOJXKEHHS
2. charge B. npuBoautu no
3. face C. obGirpiBau
4. plant D. noBepxHs, cTOpoHa
5. to result from E. nmocnigoBHO
6. to result in F. Tepmomnapa
7. heater G. 3apsan
8. in series H. BumapoByBaHHS
9. thermocouple I. BuTikaTn 3
10. evaporation J. HamiBIpoBigHUK
11. refrigeration K. 3aBon, ycraHOBKa
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I1. IIpouynTaiiTe i mepeKIamiTh CjI0Ba, 3BePTAIOYH YBAry Ha CIOCOOM iX
YTBOPEHHS.

a) to conduct — conductor — semiconductor — conductance — con-
ductivity;

0) to charge — charge — chargable — discharge — recharge;

B) vapour — vaporize — vaporization — evaporation;

r) refrigerate — refrigerator — refrigeration;

I) to heat — heat — heater — overheat — superheat — superheater —
superheating — overheating.

III. To BKa3aHuMX HUXKYe Oi€CTiB miadepiTh iMEHHHKH Ta NepeKJIamiTh
YKPaiHCbKOI0 MOBOIO.

a) to compress, to heat, to transfer, to convert, to push, to generate,
to cool.

b) liquid, molecules, current, gas, energy, face.

IV. 3akinuiTh peueHHs.

1. Fish can be cooled ...

2. Refrigeration is the transfer ...

3. Heat is taken from one side and ...

4. A heat sink is a ...

Text 5
DYES

The process by which the colour of materials such as cotton or
wool is changed is known as dyeing. Dyes are very old. Most early
dyes were natural. They came from plants or animals.

In ancient Egypt silk wool, linen and cotton were dyed many
beautiful colours. The Egyptians got their dyes from plants and roots,
the bark of trees, berries and nuts, and from insects.

Dyes made from plants include indigo and alizarin or madder,
both of which are still used. These dyes can now be made in factories.
Indigo has been used to dye materials blue for more than 5,000 years.

Alizarin is a red dye. It is obtained from the ground root of
the madder plant. Alizarin was used by the ancient Egyptians, Greeks
and Indians.
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Alizarin is a “mordant” colour. This means that a substance
known as a mordant must be mixed with the colouring matter to fix
the colour on the cloth. Mordants serve yet another purpose — differ-
ent mordants produce different shades with the same dye-stuff.

3aBIaHHs 10 TEKCTY
I. Jaiite BinnoBiab HA 3aNMTAHHSI.
1. What process is called dyeing?
2. Were the dyes used by ancient Egyptians natural or synthetic?
3. Where did the ancient Egyptians get their dye-stuffs from?
4. What do dyes made from plants include?
5. How was alizarin obtained?
6. What do different mordants produce?
I1. IIpokomeHTyiiTe BXKUBAHHA 3aKiHYEHHSA -S Y TEKCTi.
II. ITocTaBTe ABa cHemiaJIbHUX 3ANMMTAHHA 10 TEKCTY.

Text 6
MICROELEMENTS, VITAMINS OF PLANTS

The word “element” has many meanings. For example, it may
mean atoms of one species having the same nuclear charge. But what
are “microelements”? That is what we call chemical elements con-
tained in animal and plant organisms in very small quantities.
The human organism contains 65 % of oxygen, about 18 % of carbon,
and 10 % of hydrogen. These are macroelements, since they are pre-
sent in large quantities. But titanium and aluminium may be called
microelements because their content is only a thousandth of a per
cent each.

At the dawn of biochemistry nobody ever paid any attention
to such “trifles”. A mere hundredth of a thousandth of a per cent was
really nothing to speak of. The more so, at that time such small quan-
tities could not even be determined. As engineering and analysis
methods progressed, scientists began to find more and more elements
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in living matter. However, for a long time the role of microelements
remained unknown. Even today, though chemical analysis enables
determination of millionths and even hundred-millionths of a per cent
of impurities in practically any sample, the importance of many mi-
croelements for the vital activities of plants and animals has not yet
been established.

But there are some things that have been established. For in-
stance, it is known that various organisms contain such elements, as
cobalt, boron, copper, manganese, vanadium, iodine, fluorine, mo-
lybdenum, zinc, and even radium. Yes, radium, though in trace
amounts.

Iron and manganese play an important role in plant photosynthe-
sis. If a plant is grown in a soil not containing even traces of iron, its
leaves and stem will be white as paper. But if such a plant is sprayed
with a solution of iron salts it immediately acquires its natural green
colour. Copper is also needed for photosynthesis and affects the as-
similability of nitrogen by plant organisms. A deficiency of copper in
plants results in poor formation of proteins of which nitrogen is
a constituent.

3aBJaHHS 10 TEKCTY
I. JaiiTe BignoBigh HA 3anNMTAHHS.
1. What does the word “element” mean?
2. What macroelements does the human organism contain?
3. What is the amount of microelements in a human organism?
4. What elements are known as microelements?
5. What is the role of manganese in plant photosynthesis?
6. Why copper is needed by plants?
I1. ITinGepiTh cMHOHIMM 0 MOJAHMX CJIB TA CJIOBOCHOJYYEHb.
for example; quantity; since; to pay attention to; to progress; impuri-
ty; importance; soil.
II1. ITocraBTe ABa cHeUiaJbHUX 3aNMUTAHHA 0 TEKCTY.
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Topics

PERSONAL PRESENTATION
I am Igor Vlasenko. I am 19. I work at a Joint-Stock Company.
I am a junior manager. At the same time I study at National Tech-
nical University (Kharkiv Polytechnic Institute) at the Extra-mural
department. I am a first-year student of the Institute of Education and
Science in Mechanical Engineering and Transport. My major (speci-
ality) is the Technology of Cutting. I am from Kharkiv.

. Answer the questions.

. Who are you?

. What are you?

. How old are you?

Do you work or study?

. Where do you work?

. Where do you study?

. What department do you study at?
. What is your major?

. Where are you from?

MY FAMILY

I would like to tell you some words about my family.

We are a family of five. We think we are a large, friendly and
united family. So we are happy to be living together and getting on all
right.

To begin with, I am going to talk about my dad. His name is Ser-
gey Petrovich. He is 45. He works as a surgeon in a hospital. He is
neither old, nor young. He is a good-looking man, handsome, rather
thin with dark brown hair just beginning to get grey. He is a very so-
ciable person. What I don’t like about my father is that he is always
busy. He works overtime very often. He is a bread-maker in our fami-
ly. He is fond of going to the country on weekends, because he enjoys
working in the garden.
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My mother’s name is Galina Nickolayevna. She is three years
younger than my father. She works as a teacher at a nursery school.
My mother is rather slim and pretty; she is always elegant and smart.
In short, she is a pleasant-looking woman of about 40. She always has
a lot of work to do at school and about the house. She is fond of her
work and spends a lot of time there. But she has to cook the food for
all the family at home. Shopping and cooking is nearly half a day’s
work for her. But my granny and I have a habit of helping her about
the house.

Boris is my elder brother. He is six years my senior. So he is
23 already. He has graduated from the University and he works as
an economist now. He is married. His wife is a journalist. They are
three in the family. They have got a child, my nephew. It is a lovely
little boy of two with golden hair and dark blue eyes. He is full of joy
and gaiety. My brother’s family lives separately.

And finally, a few words about my grandmother. My granny is my
best friend, I must tell you. She is always ready to listen to my endless
stories about my school life and my friends. She is retired now, but in
her youth and her older age she worked as a teacher at school. She is
a very understanding person, I must admit.

Put it into a few words, we are a united and friendly family.

I. Answer the questions.

1. Is you family large?

2. What does it consist of?

3. Is your father older than your mother?

4. Do you have a sister or a brother?

5. Are you fond of your sister/brother?

6. What is your father?

7. Are you great friends?

I1. Make up questions about your partners’ families.
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UNIT 2
Grammar

IMpukmeTHuk. [MpucnaiBHuk. CTyneHi NOpPiBHSIHHS
YucaiBHUK

Reading Material

. Four-Stroke Cycle

. Lacquers

. Engine Parts

. Clasification of Polymers
. Electrical Machines

. Heat Exchanger

AN BN

Topics

My Biography
My Working Day
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Grammar

ITpukMeTHHK IIpuchiBHuK

CmyneHni nopienanns
I cnocio:

| -er (MopiBHSIbHUN); -est (HaBUIIIiA) |

N JBocKJIaoBi, 3 HaroJocom
OTHOCKJIaI0Bi .
L Ha 2 ckianai
big, high .
polite
v
JIBOCKJIAJOBI, SIKi 3a-
KiHYYIOThCSI Ha
-er, -ow, -y, -le
easy, clever, narrow,
simple
II cnoci6:

JII 6araToCKJIalOBUX Ta iHILIUX MPUKMETHUKIB

more — the most
less — the least

3BUYAHUI CTYMiHb TMopiBHSIIBHUI CTYiHB Haiiumii cryninb
big bigger the biggest

high higher the highest

polite politer the politest

easy easier the easiest

clever cleverer the cleverest
narrow narrower the narrowest
wonderful less wonderful the least wonderful
tired more tired the most tired
soon sooner the soonest
hardly more hardly the most hardly
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3anam’araiite!
good — better — the best
bad — worse — the worst
little — less — the least
many (much) — more — the most
far (moBxxuHa, BiacTtaHb) — farther — the farthest
far (kinbkKicTh, yac) — further — the furthest
old — older (elder) — the oldest (the eldest)

YTBOpeHHs1 NPUKMETHUKIB

iMEeHHUK + cydikc

-al -ful -ous -y -less (3 3anepeu- -ic
formal useful dangerous | rainy | HUM BigTiHKOM) magnetic
useless

niecnoBo + cydikc
-able, -ible -ant, -ent -ive
changeable different attractive

npedikc + MPUKMETHUK

in-, im-, il-, ir- (3 3anepeyHuM | un- (3 3amnepeu- dis- (3 3anepeyHUM
BiITIHKOM) HUM BiITIHKOM) BiITIHKOM)
indefinite, impossible, illegal, unexpected disproportional
irregular

YTBOpeHHS1 NPUCJIiIBHUKIB
Imennuk + -ly IMpuxkmetHux + -ly YucniBHuk + -ly

weekly highly firstly

3anam’sitaiite!
Byksa y nepea cydikcom -ly 3miHioeTbcs Ha i: happy — happily.
Jeski NpUCIIBHMKM B aHIJIMCBHKiA MOBI 30iraloTbcs 3a op-
MOIO 3 TIPUKMETHUKAMM: fast — IIBUIKWI, IIBUIKO; early — paHHIN,
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paHo; loud — rosOCHMIi, TOJOCHO. IX Jerko Bimpi3HUTH, TOMY LIO
MPUCIIBHUK, SIK IIPaBUJIO, BITHOCUTHLCS OO Hi€CIoBa a00 IIPUKMETHM-
Ka, a IPMKMETHUK — 10 iMEHHHUKA.

IlopiBHAIBHI KOHCTPYKIIii
as ... as, not so ... as, the ... the Ta inmi

[ 1) | the .., the.. | anm ... THM

The more, the better. — Yum Ginplue, mum Kpauie.

|2) |as..as | Takwmii xe ... AK

It is as cold today as it was yesterday. — CbOromHi max camo X0no-
HO, sK BYOpA.

3anam’graiite!
This box is twice (tree times) as Ll kopoOKa BABivi (BTpUUi) BaxKya,
heavy as that. HiX Ta.
3) not so ... as He TaKui ... 9K

It is not so cold today as it was yesterday. — CbOromHi He max XOJOm-
HO, K ydopa.

| 4) | than | HiX

He did more than she did. — Bix 3poOuB Oinblile, #ixc BOHA.

YucaiBHUKH
YTBOpeHHs KiJIbKICHUX YMCJIIBHHUKIB
JIpyruii necsAToK: 3akiHUeHHs -teen — 13—19 (thirteen ... nineteen).
Hdecarku: 3akiHueHHsT -ty — 20—90 (twenty ... ninety).
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TpusHauHi YMCIIBHUKM YTBOPIOIOTHCSI 3a 3pa3KoM: 356 — three
hundred and fifty-six.

Koxni tpu po3psiam umcen (copaBa HaliBO) BiIOKPEMITIOIOThHCS
Komoro: 2,437; 5,789,240.

YTBOpeHHs1 MOPSAAKOBUX YHUCJIiBHUKIB
3akiHuyeHHs -th — sixth, thirteenth, twenty-fourth.
Bunsarok: Ist — the first, 2nd — the second, 3rd — the third.

3anam’saraiite!

V yucniBHuKiB five and twelve OykBu ve 3MiHIOIOThCS Ha f — fifth,
twelfth, no uyucniBHUKa eight nogaetbcsl nuilne OykBa h — eighth;
y YMCJIiBHUKA nine TIPOITYCKAETHCS OCTaHHSI OyKBa -e — ninth; y yuc-
JIIBHUKIB, 110 MO3HAYalOTh JECSTKHU, KiHlleBa OyKBa y 3MiHIOEThCS Ha ie:
twenty — twentieth, fifty — fiftieth.

Poku uuTaloThcs Tak:

1989 — nineteen eighty-nine

1905 — nineteen [ou] five

1700 — seventeen hundred

2005 — two thousand five (twenty hundred and five)

Jartu Ta yac:

14 ciuns — the fourteenth of January, January the fourteenth

14-ro ciuHs — on the fourteenth of January

1.01.1984 — on the first of January nineteen eighty-four;

B 1741 rony — in seventeen forty-one;

0 5:30 — at half past five;

0 CbOMiil ronMHI JBaHAALATh XBUJIMH — at twelve minutes past seven;
0e3 M’ITHaALATU 1IicTh — at a quarter to six.

JIpo0OoBi uncaa:
1/2 — a half; 1/3 — one third (of an apple); 2/5 — two fifths (of
an apple).
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MaremaTnyHi onepauii Ta QyHKuii:

+ — plus

P Q/_ — n-th root of
- — minus

\/_ — square root of
* — times; multiplied by %/_
— cube root of

/ — divided by 52 — five squared
= — is; equals; is equal to 53 — five cubed
f(x) — fof x 7° — seven to the fifth power

Exercises

Exercise 1. Form comparative and superlative degrees of the following
adjectives.

Hot, long, short, clever, silly, great, red, black, white, thin, thick, fat,
nice, warm, cold, merry, small, tall, high, weak, strong, heavy, light,
green, dry, clean, dirty, wide, deep, brave.

Exercise 2. Open the brackets using the necessary form of adjective.

1. Which is (large): the United States or Canada? 2. What is the name
of the (big) port in the United States? 3. Kyiv is the (large) city in
Ukraine. 4. The London underground is the (old) in the world.
5. There is a (great) number of cars and buses in the streets of Kyiv
than in any other city of Ukraine. 6. Lviv is one of the (beautiful)
cities in the world. 7. The rivers in America are much (big) than those
in England. 8. The island of Great Britain is (small) than Greenland.
9. What is the name of the (high) mountain in Asia? 10. The English
Channel is (wide) than the Straits of Gibraltar. 11. China is a very
(large) country.

Exercise 3. Use as ... as or so ... as.

1. Mike is ... tall ... Pete. 2. Kate is not ... nice ... Ann. 3. My room is
... light ... this one. 4. This book is not ... thin ... that one. 5. Andrew
is ... old ... Michael. 6. She is ... young ... Tom’s brother. 7. This
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woman is ... good ... that one. 8. Nick’s English is not ... good ... his
friend’s. 9. I am not ... tall ... Pete. 10. This woman is ... young ...
that one. 11. I am ... thin ... you. 12. Kate is ... lazy ... her brother.
13. This child is not ... small ... that one.

Exercise 4. Translate the sentences.

1. What is your height? You are taller than me. 2. She felt as strong as
her brother. 3. We started earlier than you. 4. He was more careful
than me. 5. This student is the most attentive in our group. 6. I need
a warmer coat. 7. He is as tired as you are. 8. He was one of the most
experienced workers at the factory. 9. Better late than never. 10. She
was not so attractive as her mother is. 11. His work is not so difficult
as mine. 12. He is the eldest in the family. 13. It is easier to swim in
the sea than in the river. 14. This is the smallest room in our flat.

Exercise 5. Put as ... as, so ... as or than.

1. Our house is not ... big ... yours. 2. The new cinema in our district
is much bigger ... the old one. 3. We are ... proud of our district ...
you are of yours. 4. The house I live in is ... old ... the one my sister
lives in. 5. Exercise 2 is easier ... exercise 3. 6. This song is more
beautiful ... that one. 7. My composition is not ... long ... yours.

Exercise 6. Open the brackets, using the necessary form of the adjec-
tive.

1. This man is (tall) than that one. 2. Asia is (large) than Australia.
3. The Dnieper is (short) than the Mississippi. 4. Which building is
the (high) in Kharkiv? 5. Mary is a (good) student than Lucy. 6. The Alps
are (high) than the Urals. 7. This garden is the (beautiful) in our
town. 8. She speaks Italian (good) than English. 9. Is the word
“newspaper” (long) than the word “book”? 10. The Thames is (short)
than the Volga. 11. The Arctic Ocean is (cold) than the Indian
Ocean. 12. Chinese is (difficult) than English. 13. Spanish is (easy)
than German. 14. She is not so (busy) as I am. 15. It is as (cold) to-
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day as it was yesterday. 16. This book is (interesting) of all I have read
this year. 17. January is the (cold) month of the year. 18. My sister
speaks English (bad) than I do. 19. Which is the (beautiful) place in
this part of the country? 20. This nice-looking girl is the (good) stu-
dent in our group.

Exercise 7. Translate the sentences paying attention to the construction
the... the... .

1. The shorter the half-life period of an element, the greater is its ra-
dioactivity. 2. The bigger the turbine-and-generator unit, the more
economical it is for the power generating industry. 3. The greater
the force applied and the distance moved the more work has been
performed. 4. The faster the object moves, the greater is air resistance.

Exercise 8. Translate the following sentences paying attention to
the words in bold types.

1. The higher the temperature of a metal, the higher is its resistance.
2. The more you read, the more you learn. 3. The larger the water-
pipe, the more water passes through it. 4. The faster the molecules
of a substance move, the higher is the temperature of the sub-
stance. 5. The shorter the wire, the less is its resistance to current flow.
6. The greater the number of free electrons in a substance, the better
that substance conducts electricity.

Exercise 9. Say what you don’t have to do in each case. Use the words
prompted. Follow the model.

Model: — I’'m much better today. (fo stay in bed)

— I'm much better today, so I don’t have to stay in bed.

I found my old dictionary. (to buy a new one)

I believe he’ll be able to do this work himself. (to help him)

The secretary looked through the mail. (to do it)

Saturday is my day-off. (to go to work)

John rang me up last night. (to visit him)
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Exercise 10. Compare the size or quantity of the object below.

Model: — The film, the book and the play (interesting)

— The film is interesting, the play is more interesting than the film, and
the book is the most interesting of them all.

Chinese, English, German (difficult)

Ann’s house, Helen’s house, your house (large)

The hotel “Kharkiv”, the hotel “Yalta”, The hotel “Mir” (expensive)
Spring, winter, summer (pleasant)

The tape recorder, the TV set and the radio-set (expensive)

Exercise 11. Say what you don’t have to do in each case. Use the words
prompted. Follow the model.

Model: — I'm much better today. (to stay in bed)

— I’'m much better today, so I don’t have to stay in bed.

My classes begin at 10 tomorrow. (to get up early)

Mary is a punctual woman. (to wait for)

They lived quite near the station. (to take a taxi)

My wife usually does shopping. (to go shopping)

My friends promised to give me a lift to the airport. (to take a bus)

Exercise 12. Compare the size or quality of the objects below.
Model: — Your garden and your friend’s garden. (large)

— My garden is larger than yours.

Your kitchen and your neighbour’s kitchen. (small)

Your flat and your friend’s flat. (good)

Your job and your wife’s job. (bad)

The central avenue and Park Road. (long)

Kyiv and Kharkiv. (old)

Exercise 13. Fill in the blanks with too or very, whichever seems
to make the meaning of the sentence clearer.

1. When Englishmen speak ... fast I can’t understand them very well.
2. He speaks ... fast. I can’t understand him. 3. Our teacher of English
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speaks ... fast sometimes, but we all understand her well. 4. The wea-
ther in Alaska is ... cold in winter, but William enjoys it much. 5. I'm
afraid it is ... late to go there today. 6. We came home from the stadi-
um ... late. 7. Henry is ... tired to go to the gym with us. 8. The doc-
tor says Mike is ... weak to play football. 9. These new gloves are ...
small for me. 10. It’s ... cold to go to swimming today; we’ll go to-
morrow. 11. My friends are studying English ... hard and that’s why
they are making such good progress. 12. These weights are ... heavy
for me; I can’t lift them at all.

Exercise 14. Translate into English.

A HaBualoch y XapKiBCbKOMY HalliOHAJJbHOMY YHiBEpCUTETi Ha
II xypci. 4 BuBYa0 aHIIiIMCbKY MOBY. KoOXXHOIro IHS s XOMXY Ha JIEK-
Wil i MpaKTU4YHi 3aHATT. [IBidui Ha THXKIEHb Y Hac JabopaTOpHiI pobo-
™. KoxHa jJabopaTopHa podoTa TpuBae 45 XBUIIMH.

Mos cecTpa mpalijoe Ha BeJIMKOMY 3aBoji. BoHa 3BUYaiiHO dicTa-
€ThCS 0 3aBoAy aBToOycoM. BoHa BuTpayae IMiBrogMHU Ha Te, 1100
J0IXaTu IO 3aBOAY. AJie BUOpa BOHA BUTpaTuja 45 XBWIMH 4Yepe3 CUIb-
Huit cHiromnan. ToMy chOromHi BOHa BCTajla paHO, 1100 HE 3aIli3HUTHU-
cgd Ha poboty. O mepuwiiii nHA y Hel 3BuMYaiiHO 006ia. BoHa obGinae
B inajbHi. S BYopa He XOAuB Y inajabHIO. MU NpuUiALLLIM 10A0My O 7 Be-
yopa, moBedepsui, Trocayxaau nepegady YTH, o 21 roguHi moguBu-
qucs uikaBuit dinbMm. Ilepen cHOM MM JIIOOMMO TPOXU MOTYJISTH.
IHonmi mo Hac mpuxonmaTh Hawi Ipy3i. MUHYJIOI HEmili MU XOOWJIU
3 HUMM B TapK. Ham nmyxke criomobanacst Haula mporyisiHka. Buopa
MPUXOAMB IO Hac Milt kojera. Mu nmoo0Gimanu i My B KiHO.

Exercise 15. React to the following as in the model.
Model: — I have got a 3-room flat. What about you?

— As for me, I've got a 4-room flat.
1. T live in a 9-storeyed building. What about you? 2. I've got all
modern conveniences in my room. What about you? 3. I have got
a lift in my house. What about you? 4. I have dinner in my dining-
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room. What about you? 5. I’ve got a colour TV set in my sitting-
room. What about you?

Exercise 16. Answer the questions using the degrees of comparison.

1. Does Peter drive the car as carefully as Tom does? 2. Does a taxi
run as fast as a bus does? 3. Did Jane speak as calmly as Helen did?
4. Did you come as late as your brother did? 5. Does Nick speak
English as slowly as Peter does? 6. Does Susan speak French as well
as her mother does? 7. Does Harry get up as early as his father does?
8. Does Jack do his grammar exercises as carelessly as he did last
year?

Exercise 17. Fill in the blanks with necessary words (see the model).
Model: ... is the coldest season of the year.

Winter is the coldest season of the year.
1. There are seven ... in the week. 2. The first day of the week is ....
3. ...is the second day of the week. 4. ... are the rest five days of
the week. 5. There are sixty ... in an hour. 6. There are twelve ... in
a year. 7. Spring, ..., autumn and ... are four seasons. 8. January is
the first month of the .... 9. December is the last ... of the year.
10. The first autumn month is ....

Exercise 18. Translate the sentences.

1. This student group is smaller than that one. 2. This is the longest
telephone line. 3. This student is more active than that one. 4. Peter
is the most capable student. 5. Nick works better than David. 6. John
works worst of all. 7. This radio set is as big as that one. 8. This Eng-
lish program is not so simple as you think.

Exercise 19. Open the brackets using the necessary form of adjectives
or adverbs.

1. Mary sings (beautiful) her friend Agnes. 2. Our bus arrived (late)
ever before. 3. My brother prepares his homework (careful) I do.
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4. They work (hard) we do. 5. William speaks French much (good)
I do. 6. The Josephsons go to the theatre (frequent) we do. 7. We get
up every morning much (early) they do. 8. I’'m sure I cannot run
(fast) you can. 9. They won’t get home (soon) we will. 10. James an-
swered us (quick) we expected. 11. He naturally speaks (slowly) our
teacher does. 12. Most of my friends walk (rapid) I do.

Exercise 20. Open the brackets using the necessary form of adjectives
or adverbs.

1. Are you (young) your brother? 2. This magazine is (interesting) that
one. 3. My watch is (good) my friend’s one. 4. Jim is (bad) student in
our group. 5. In our country January is (cold) month of the year.
6. This bunch of flowers is (beautiful) that one over there. 7. The Pa-
cific is (large) ocean in the world. 8. This is (comfortable) pair of
shoes that I have. 9. The weather today is (warm) it was when I ar-
rived. 10. John’s watch costs (much) mine. 11. February is (short)
month of the year. 12. Mary seems to be (busy) now she was in
the morning. 13. Mr. Brown is (busy) person in the office. 14. Is this
(wide) street in your town? 15. This is (difficult) exercise in our book.
16. New York is (large) city in the United States of America. 17. This
bulb is (bright) the one I brought yesterday. 18. His watch keeps
(good) time mine. 19. Jane is (intelligent) her friend Mary. 20. He
bought (expensive) alarm clock in the shop.

Exercise 21. Open the brackets using the necessary form of adjectives
or adverbs.

1. London is the ... (large) city in Europe and the second ... (large)
city in the world. 2. One of the ... (fine) streets of London is Regent
Street. We can find the ... (big) London shops there. 3. The Dnieper
River is ... (wide and deep) in Ukraine. 4. The climate of England is
much ... (mild) than that of the East Europe. 5. This colour is ...
(fresh and bright) than that one. 6. By the way, which is the ... (short)
way there? — First go right, then turn left. There is no ... (short) way
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than this one. 7. You have got (much) time than I have. 8. Your col-
lection of records is (good) than mine. 9. My recorder is (bad) than
yours. 10. Perhaps my recorder is (bad) of all. 11. This is a (good)
opportunity to do it. 12. This is (much) important thing for me.
13. I think it is (little) important for him.

Exercise 22. Translate the sentences paying attention to the construc-
tion the... the.

1. The stonger the acid, the greater is the tendency to lose protons.
2. The stronger the magnification, the greater is the possibility to de-
tect whether the body is homogeneous. 3. The faster an object moves,
the greater is the air resistance. 4. The lower the atomic weight or
atomic number of the inert gas, the lower are its boiling and melting
points. 5. The larger the diameter, the smaller is the resistance and
hence, the more current will flow through it. 6. The greater the differ-
ence in temperature between two points, the more heat will flow per
second. 7. The greater the number of free electrons in a substance,
the better that substance conducts electricity.

Exercise 23. Use the necessary form of the adjective by opening the bra-
ckets.

1. Atoms are not (smaller, the smallest) particles, but they are very
small. 2. This discovery is (more important, the most important) than
the previous one. 3. It is much (easier, the easiest) to make parts of
plastics than of metal or wood. 4. This is (better, the best) laboratory
in our Institute. 5. Aluminium is (lighter, the lightest) known metal.
6. Hydrogen is (lighter, the lightest) of the elements. 7. Beryllium is
(less, the least) active member of the group, and there is a regular in-
crease in activity from metal to metal in the order of increasing atom-
ic numbers. 8. Kyiv University is (larger, the largest) University
in that country. 9. (More, the most) characteristic chemical property
of hydrogen peroxide is its great oxidizing power.
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Exercise 24. Open the brackets and translate the sentences.

1. The monument to Shevchenko is one of (famous, the famous) and
(good, better, the best) in Kharkiv. 2. The London underground is (old,
the oldest) in the world. 3. The Olympic Stadium is (large, the largest,
larger) in Ukraine. 4. This street is as (green, the greenest) as that
one. 5. This building is much (big, bigger, the biggest) than the old
one. 6. This park is (beautiful, the most beautiful) in our city. 7. This
street is not so (longer, long) as that one.

Exercise 25. Open the brackets using the necessary form of adjective.

1. New York is (large) city in the United States. 2. These exercises are
(difficult) ones in the whole book. 3. Henry is (good) student in our
group. 4. In many countries December is (cold) month of the year.
5. William is (young) boy in our class. 6. The Pacific Ocean is (deep)
ocean in the world. 7. This is (comfortable) chair in this room. 8. Au-
gust is usually (hot) month of the year. 9. The Mississippi River is
(long) river in the United States. 10. Olga is (intelligent) student in
our group. 11. This is (beautiful) park in our town. 12. Here is (wide)
street in our district. 13. They say he is (bad) student in our institute.
14. Ben is (tall) player in our basketball team.

Exercise 26. Open the brackets using the necessary form of adverb.

1. I arrived at the meeting (late) you. 2. She called me up (early) usu-
ally. 3. Andrew answered me (quick) I expected. 4. He plays the pi-
ano (good) his brother. 5. I knew that he could walk (fast) I. 6. Olga
works (hard) the other students. 7. She goes to the cinema (often) I.
8. They’ll get home (soon) we. 9. The students speak English much
(slow) their teacher.

Exercise 27. Open the brackets using the necessary form of adjective.

1. Mike is (tall) his brother. 2. You are (young) 1. 3. This book is (in-
teresting) that one. 4. That exercise is (easy) this one. 5. Shevchenko
Street is (wide) Pushkin Street. 6. February is (short) March. 7. Her
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pronunciation is (good) Nick’s. 8. Our house is (large) your house.
9. These roses are (beautiful) those.

Exercise 28. Read in English and write them down.

19—-11=8 256 — 142 — 74 =40 1231 — 231 = 1000
95 —40 =55 471 — 349 — 102 = 20 8275 — 275 = 8000
23+ 11 =234 1056 — 222 — 121 =713 1987 + 124 = 2111

65+7=72 5643 — 184 — 764 = 4695 3245 + 78 = 3323

Exercise 29. Write down the following numerals.
9, 11, 20, 33, 45, 89, 100, 400, 721, 999, 1535.

Exercise 30. Translate into English the following word-combinations
using ordinal numerals.

TpETiii piK; cboMe OepesHs 1900 p.;
JIeB’ITUI ICHB; nBagusare ciansg 2000 p.;
TPUHAALSTA IIKOJIA; IBanusATh Tpete rpyaHs 2002 p.;
TPUILSITh ApYyra KHUTA; s HapoauBcs 1 moToro 1985 p.
COpOK TpETIH IiMm; BiH mpuixaB 21 TpaBHsa 2003 p.

Reading Material

Text 1
FOUR-STROKE CYCLE

Like automobiles tractors have internal combustion engines. They
ignite and burn the fuel within the cylinder and provide power.
The four-stroke cycle is the most common type.

There are four operations in the four-stroke cycle. They are intake
stroke, compression stroke, power stroke and exhaust stroke.

Intake. When the crankshaft rotates it moves the piston down
the cylinder by means of the connecting rod. The piston draws the air
and fuel into the cylinder.
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Compression. The piston moves up, the valve closes and the piston
compresses the air between the piston and the cylinder head.

Power. At this moment the fuel is injected into the compressed air
of the cylinder. The fuel mixes with the compressed air. The heat of
the compressed air ignites the mixture. The burning of this mixture
provides power and this power forces the piston down. This is power
stroke.

Exhaust. The piston is at the end of the stroke. The exhaust valve
opens and the piston forces out the burnt gases.

There are diesel engines of the four-stroke cycle type and the two-
stroke cycle type. The farm tractors have both types.

In diesel engines the heat of the highly compressed air ignites
the fuel and in gasoline engines the electric spark ignites it.

3aBJaHHA 10 TEKCTY

)

. IIpounTaiiTe TEKCT Ta AaiiTe BiANMOBiAb HA 3aNMUTAHHA:

. What engines do tractors have?

. What are four operations in the four-stroke cycle?
. What is intake?

. How does compression work?

. What is power stroke?

. What is exhaust?

. What types of engines do tractors have?

~N N D AW N =

I1. 3anoBHiTh NPOMYCKHU CJOBAMH, IO HAJAAHI HIDKYE:

compression stroke, power stroke, down, electric spark

1. During the intake stroke the piston moves _ and the intake
valve opens. 2. The piston compresses the fuel mixture during
the . 3. During the __ an electric spark ignites the fuel. 4. In
gasoline engines the  ignites the fuel.
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II1. 3’ennaiite miecaoBa 3 KOJOHKH A 3 iMEHHMKaMM 3 KOJIOHKH B.

A B
1. inject A. gases
2. draw in B. the exhaust valve
3. exhaust C. the air-fuel mixture
4. open D. a high compression ratio
5. have E. tractors
6. ignite F. the fuel
7. drive G. air
8. inject H. the fuel
9. draw in I. air
10. exhaust J. gases
11. open K. the exhaust valve
12. have L. a high compression ratio
13. ignite M. the air-fuel mixture
14. drive N. tractors
Text 2
LACQUERS

Lacquer is a fast-drying, hard, high-gloss surface coating. Lac-
quers are made by dissolving a cellulose derivative and other modify-
ing materials in a solvent and adding a pigment, if desired.

The cellulose derivative most commonly used is a nitrocellulose.

Nitrocellulose is not soluble in conventional paint thinners, and so
a mixture of solvents with high volatility and extremely fast-drying
times is used. The mixture usually contains ethers, aromatic hydrocar-
bons and petroleum thinners.

Nitrocellulose is extremely hard. Its flexibility is enhanced by ad-
dition in the formulation of plasticizers, such as vegetable oils.

Adhesion of lacquers can be improved by the addition of other
resins.
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Lacquers dry by evaporation of the solvent. They are usually ap-
plied by spray because of their rapid drying properties.

Lacquers have been used extensively as fast-drying finishes for au-
tomobiles and as coatings for furniture.

3aBIaHHS 10 TEKCTY
I. JaiiTe BignmoBigh HA 3aNMTAHHS.
1. What is a lacquer?
2. How are lacquers made?
3. Which is the most commonly used cellulose derivative in lacquer
production?
4. Is nitrocellulose soluble in conventional paint thinners?
5. What mixture is used for nitrocellulose?
6. Which are the properties of nitrocellulose?
7. How can adhesion of lacquers be improved?
8. Where are lacquers extensively used?
I1. 3HaiigiTh BiANMOBiIHE MOSCHEHHS 10 KOXKHOIO TEPMiHY.

1. lacquer A. the molecular attraction between the surfaces of
bodies in contact

2. cellulose | B. a clear or coloured usually glossy and quick-drying
surface coating;

3. pigment | C. a complex carbohydrate of the cell walls of plants
used especially in making paper or rayon,;

4. thinner D. colouring matter; a powder mixed with a liquid
to give colour (as in paints);
5. solvent E. any of various substances obtained from the gum or

sap of some trees and used especially in varnishes, plas-
tics, and medicine;

6. ether F. a light flammable liquid used as an anesthetic and
solvent;

7. adhesion | G. a volatile liquid (as turpentine) used to thin paint;

8. resin H. a liquid substance capable of dissolving or dispersing

one or more other substances.
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Text 3
ENGINE PARTS

Cylinder is one of the basic parts of the engine. Within the cylin-
ders the process of fuel combustion takes place. In the internal com-
bustion engine the fuel burns in charges. Each fuel charge mixes with
air and burns.

Tractor engines have two, four or six cylinders.

The cylinder head closes the cylinder at one end and the piston
closes it at the opposite end. They form the combustion chamber.
So each cylinder is a combustion chamber.

The piston moves up and down within the cylinder. The connec-
tion of the piston to the crankshaft causes this reciprocating motion.
The connecting rod transmits the power to the crankshaft.
The crankshaft changes the reciprocating motion of the piston into
rotary motion of the flywheel. The clutch controls the engine power.

The crankcase keeps the oil for the engine. The pump circulates
the oil to the engine parts.

The engine has four systems. Each of the, systems has special
functions. These systems are: the fuel system, the lubricating system,
the electrical system and the cooling system.

3aBaaHHS 10 TEKCTY
I. IepexknaniTs aHIIACHLKOI0 MOBOIO TaKi peYeHHS:
1. ¥V nBUryHi BHYTPIlIHLOTO 3rOPSIHHS MaJMBO CHATIOETHCS B 3apsiaax.
2. KoniHuacTuii Baj 3MiHIOE 3BOPOTHO-IIOCTYIAJIbHUKM PYX IOPIIHS
B 00epTaIbHUI pyX MaxOBHUKA.
3. 3’eqHaHHS TOPIIHSA 3 KOJIHYACTMM BajJOM BUKJIUKAE 3BOPOTHO-
MNOCTYIaJbHUM PyX.
4. TlopleHb PyXa€eThCsl Bropy-BHU3 ycepeauHi LMIiHIpa.
I1. IIpokomeHTyiiTe BCi BUNAAKHA BXKUBAHHA iMEHHUKIB Y MHOXKUHI.
III. Ckaanith TpM cneniaJbHMX 3aNMMTAHHA 10 TEKCTY Ta Jaiite Bil-
NOBib.
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Text 4
CLASSIFICATION OF POLYMERS

Polymers (high polymers, macromolecular substances) are of great
fundamental importance for our existence and our culture. The hu-
man body, all animal and plant tissues, and most building substances
in organic nature, such as proteins, wood, and chitin, consist of poly-
meric or macromolecular materials.

A polymer (Greek polys, many; meros, part or unit) is a substance
consisting of molecules which are, at least approximately, multiples
of low-molecular-weight units. The low-molecular-weight unit is
the monomer. As long as the polymer is strictly uniform in molecular
weight and molecular structure, its degree of polymerization is indi-
cated by the Greek word for the number of monomers which it con-
tains; thus we speak of a dimer, trimer, tetramer, pentamer, and so on.
The term polymer designates a combination of an unspecified number
of units.

If the number of units becomes very large, one also uses the term
high polymer. According to present-day usage, a polymer or high poly-
mer need not consist of individual molecules which all have the same
molecular weight, nor is it necessary that they all have the same
chemical composition and molecular structure as each other or as
the monomer unit. Natural polymers may exist in their native state,
such as certain globular proteins or poly-carbohydrates, in which
the individual molecules all have the same molecular weight and mo-
lecular structure, but most synthetic and natural high polymers are
obtained and investigated in a state where significant differences occur
in the molecular weight of the individual macromolecules so that
the material must be considered as a mixture of homologous polymeric
constituents.

The existence of a lesser or wider molecular-weight distribution is
caused by our present inability to prepare polymers of exactly uniform
character and by the lack of methods of resolving a homologous poly-
meric mixture into completely homogeneous fractions. The slight var-
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iability in chemical composition and molecular structure results from
the presence of end groups, occasional branches.

3aBIaHHs 10 TEKCTY
I. CkaaziTe 3amdTaHHSA 10 Pi3HUX WIEHIB MOJAHOrO peYyeHHS Ta Jaiire
BiAMOBiOb HA HHUX.
The term polymer designates a combination of an unspecified number
of units.
I1. IIpomoBxKiTh peyeHHs.
1. The human body, all animal and plant tissues consist of...
2. According to present-day usage, a high polymer need not consist
of...
3. Natural polymers may exist in...
4. The term polymer designates...
5. A polymer is a substance...
II1. IIpokoMeHTyiiTe BCi BUNIAJKH BKUBAHHA iMEHHHMKIB Y MHOXKHHI.

Text 5
ELECTRICAL MACHINES

As a rule electrical equipment operates reliably. Still it does not
mean that it deserves no attention. It is necessary to give the equip-
ment frequent inspections, keep it well cleaned, lubricated and re-
paired. Undue heating, vibration, sparking should be immediately re-
moved.

Heating may be due to overload or to a short circuit between
turns, lack of oil in bearings. Vibration may be due to unproper foun-
dation, unbalance in the moving parts of the machine.

Conductors may get heated because of overload or by reason of
damage of the insulation of the conductor.

An electrical machine of any kind requires certain conditions un-
der which it may operate reliably: temperature and freedom of access
of surrounding air, need for protection against dirt, dust, type and
duration of load, etc.
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Rotating machines should be placed on solid foundations.
Conductors should be protected against mechanical damage.
All measures of safety precaution must be undertaken.

3aBJaHHA A0 TEKCTY
I. JaiiTe BignmoBios HA 3anMMTaHHS.
1. How can we look after the electrical equipment?
2. What are the reasons of heating?
3. What are the conditions of a reliable operation?
I1. 3HaiigiTs y TeKCTi aHIIIACLKI €KBiBaJEHTH TAKHX CJIOBOCHOJYYEHb:
HaJAMipHMIA HarpiB; 30epiraTd YMCTUM; KOPOTKE 3aMKHEHHSI; Ha TBEp-
Jliii OCHOBI.
III. Bunumith 3 TeKcTy 1—2 pedyeHHs, IO NMepelaldTh OCHOBHY JYMKY.

Text 6
HEAT EXCHANGER

A heat exchanger is a device built for efficient heat transfer from
one medium to another, whether the media are separated by a solid
wall so that they never mix, or the media are in direct contact. They
are widely used in space heating, refrigeration, air conditioning, power
plants, chemical plants, petrochemical plants, petroleum refineries,
and natural gas processing. One common example of a heat exchanger
is the radiator in a car, in which a hot engine-cooling fluid, like anti-
freeze, transfers heat to air flowing through the radiator.

Heat exchangers may be classified according to their flow ar-
rangement. In parallel-flow heat exchangers, the two fluids enter
the exchanger at the same end, and travel in parallel to one another
to the other side. In counter-flow heat exchangers the fluids enter
the exchanger from opposite ends. The counter current design is most
efficient, in that it can transfer the most heat. In a cross-flow heat
exchanger, the fluids travel roughly perpendicular to one another
through the exchanger.
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For efficiency, heat exchangers are designed to maximize the sur-
face area of the wall between the two fluids, while minimizing re-
sistance to fluid flow through the exchanger. The exchanger’s perfor-
mance can also be affected by the addition of fins or corrugations in
one or both directions, which increase surface area and may channel
fluid flow or induce turbulence.

The driving temperature across the heat transfer surface varies
with position, but an appropriate mean temperature can be defined.
In most simple systems this is the log mean temperature difference
(LMTD). Sometimes direct knowledge of the LMTD is not available
and the NTU method is used.

3aBaaHHA 10 TEKCTY
I. 3naiigiTe y TeKCTi NPUKIAAM CIOBOTBOPEHHS TA HA3BITh YACTHHH MO-
BH, IKi BOHH YTBOPIOIOTb.
I1. 3uaiiaiTe y TeKcTi Ai€EcioBa Ta MOSCHITh Yac, B SKOMY BOHH BXKHBA-
0ThCA.
III. Cknanith peyeHHs:
1. a, are, used, widely, in, space, heating, heat, exchanger
2. common, of, a, heat, exchanger, one, is, the, radiator, in, a, car,
example
3. with, the, driving, temperature, the, heat, transfer, across, surface,
varies, position

Topics

BIOGRAPHY
I am Igor Alexandrovich Vlasenko. I was born on the 28" of April
1980 in Kharkiv. In 1990 I went to school No 164 in Kharkiv.
In 1996 1 changed school No 164 into gymnasium No 46. In 2000
I finished gymnasium No 46. From August 2000 till September 2001
I worked at Kharkiv Turbine Plant. From October 2001 — till present
I work at a joint-Stock Company. In 2002 I entered National Tech-
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nical University (Kharkiv Polytechnic Institute) at the extra-mural
department.

I am single.

My mother is Vlasenko Elena Vladimirovna, she is 42, she is
a housewife.

My father is Vlasenko Alexander Nikolayevich, he is 45, he is
a driver.

My sister is Vlasenko Vera Alexandrovna, she is 15, she is a pupil
of school No 164.

My address is 45 Poltavsky Shlyah Street, Apt 30, Kharkiv, 61052,
Ukraine.

My phone is 0-6-3 7-7-2-2-7-11.

I. Answer the questions.
1. When and where were you born?

2. When did you go to school?

3. When did you finish it?

4. Where do you work?

5. Do you study?

6. What year do you study at?

7. What department do you study at?

8. Are you married?

9. Where do you live?

I1. Give some information about a famous person biography.

MY WORKING DAY

Let me introduce myself. I am Ivan Dmitrenko. I am 25. I work
as a mechanic at the plant and at the same time study at the National
Technical University “Kharkiv Polytechnic Institute”. I am a first-
year student of the Extramural Department. I am from Kharkiv.

Now, let me describe my usual working day. I must be at work
at eight thirty. So, on weekdays I have to get up at half past seven.
My alarm clock usually wakes me up and my working day begins.
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I do my morning exercises and take a shower. Then 1 have breakfast.
I love to listen to the latest news while I am eating.

I leave the house at ten minutes to eight and walk to the nearest
bus stop. I live rather far from the plant and it usually takes me about
a quarter of an hour to get there by bus.

At twelve o’clock I have a break for lunch. I don’t take a packed
lunch from home and prefer to eat in the canteen.

I come back home at about 8 o’clock in the evening. I have sup-
per. After supper I have coffee or tea and watch TV.

At about eleven p.m. I go to bed. I like to read something before
going to bed or to listen to some music. Sometimes I fall asleep while
I am reading.

And now I want to tell you a few words about my studies at the
University. Two times a year I have a examinations. As a rule I have
three or four lectures a day. I have to do the control tasks and pass
exams in different subjects. I don’t miss my classes because I want
to pass my examinations successfully. I go to the library to get ready
for my practical classes or to write a report. As a rule I have no free
time on weekdays. So, by the end of the week I get very tired.

I. Write a story about your usual student’s working day using the ques-
tions.

1. Do you get up early?

2. Is it easy for you to get up early?

3. Do you wake up yourself or does your alarm clock wake you up?

4. Do you do your morning exercises?

5. What do you prefer: a hot or a cold shower in the morning?

6. What do you usually have for breakfast?

7. Some people look through newspapers or listen to the latest news
while having breakfast. What about you?

8. When do you usually leave your house (hostel)?

9. How long does it take you to get to your University?

10. Do you go there by bus/trolley-bus or walk?
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11. How many lectures do you usually have every day?
12. Where do you usually have lunch (dinner)?

13. What time do you come home?

14. How long does it take you to do your homework?
15. How do you usually spend your evenings?

16. Do you have much free time on weekdays?

17. What time do you usually go to bed?

18. Do you work? If yes, where?

I1. Make the sentence following the correct order.

. attended, times, I, lectures, three, a week

. breakfast, in, mother, gets, ready, my, the kitchen

. to, breakfast, I, after, the, Institute, go

. the underground, go, by, I, to, the Institute

. institute, your, far, your, from, is, home?

. you, do, where, work?

. do, work, after, you, what, your, do, in the evening?
. you, to, tomorrow, go, will, the Institute?

9. the evening, I, in, classes, attend

10. shall, we, the Institute, go, not, tomorrow, to

11. last, he, generally, for, year, was, late, the classes
12. did, find, my, not, I, watch, on, the table

13. 1, it, under, found, the table

14. to, does, music, my, washes, daughter, every, her, gymnastics,
dresses, morning, and, to school, goes

O NN O\ D AW
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UNIT 3
Grammar

3aiiMeHHUKU

BigmiHioBaHHS nieciiB fo be, to have

3BopoT there is (are)

BinminioBanns giecniB y Present, Past, Future Simple(Indefinite)

Reading Material

1. Different Types of Memory
2. Computer Graphics

3. Types of Turbines

4. Reciprocating Engine Parts

5. Plastics

6. Principle of Engine Operation

Topics

Our University
My Hobby
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Grammar

3aliMeHHUKH
Oco00Bi Ta npuCBiiiHi 3aiiMeHHIKH
Oco6oBi Ipuceiitxi
HazusHnii O6’exTHMIA I popma II dhopma 3BOpOTHI Ta
BiIMiHOK BiIMiHOK (umii? una?) | (abcosroTHa) IIOCHIIIO0M1
(x10?) (koro? Komy?) (-cs1, cebe, cam)
1 (1) me (MeHe, MeHi) | my (mii) mine (Mii) myself
You (Tn) you (tebe, T06i) | your (TBii1) | yours (TBiii) | yourself
He (Bin) him (¥ioro, ifomy) | his (itoro) | his (itoro) himself
She (Bona) | her (ii, iii) her (ii) hers (ii) herself
It (BoHO) it (fioro, ilomy) | its (iforo) | its (itoro) itself
We (Mu) us (Hac, HaM) our (Hamr) | ours (Har) ourselves
You (Bu) you (Bac, BaMm) your (Baiir) | yours (Bati) yourselves
They (Bonu) | them (ix, im) their (ix) theirs (ix) themselves

E.g. This is my office.
This office is mine.

BkasiBHi 3aiiMeHHUKH

this — these
that — those

e — ui
Ta — Ti

E.g. This man — these men

Heo3naueni 3aiiMeHHUKH

3aiilMeHHUKU Some Ta any BUKOPUCTOBYIOTHCSI JJISI TTO3HAUYEHHS
HEBU3HAYEHOI KiNbKOCTi: some letters, some people, some sand.
Some BUKOPUCTOBYETLCSI B CTBEPAXYBaJbHUX PEUCHHSIX, a any —

Yy nNuTaJlbHMUX Ta HCTaTUBHUX!

Any BUKOPMUCTOBYETBCSI, $SIK TPaBWIO, y 3arajbHUX TMUTaHHSX
(mak — wi), a B criellialbHUX MUTAHHSX i MUTAHHSIX-TIPOXAHHSX YU
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MPOMNO3ULIISIX BUKOPUCTOBYEThCS some. Do you have any ideas where to
go tonight? (3arasibHe nutaHHs1); Where can I get any information on
the exhibition? (cmeuiajbHe MUTaHHSA 00 obctaBUHM Micus); Would
you add some salt to the salad? (nutaHHsI-nipoxaHHsA); Do you want
some more coffee? (MATaHHS-TIPOIO3ULLIST).

V CcTBepIKYBaJIbHUX PEUECHHSIX amy O3Hauyae 0yov-sxull: Any help
will be welcome.

No o3nHavae wiskui, niski: I have no ticket. No comments.

IMoxigni 3aiiMeHHUKU Bia Some, any, no MalOTb aHAJOTIYHI 3Ha-
YEeHHSI:

something — ujoco;

somebody = someone — xmoco;

somewhere — Jdecb;

anything — woco (y IMTATLHUX Ta HETAaTUBHUX PEUCHHSIX); O~
30620010 (Y CTBEPIXKYBAaJbHUX PEUCHHSIX);

anybody = anyone — xmocs (y IUTAIbHUX Ta HETaTUBHUX PEUCH-
HSIX); XM0-3a6200H0 (Y CTBEPIKYBAJIbHUX PEUCHHSX);

anywhere — Oecb (y TUTAILHUX Ta HETATUBHUX PEUEHHSIX); de-
3a6200H0 (Y CTBEPIIXKYBAJIbHUX PEUCHHSIX);

nothing — Hiwo, Hi4020;

nobody = no one — nixmo;

nowhere — Hioe.

KinbkicHi 3aliMeHHUKH

3aiiMEeHHUKU many, few BXUBAIOThCS Iepel 3MiYyBAHHMH iMEHHU-
KaMHM y MHOXWHI, a TaKOX 3aMiHIOIOTh iX, Hampwkian: There were
many (a lot of) students in the room. She has few books.

3aliMmeHHUKU much, little BXUBaIOTbCS Tepel HE3MYyBAHUMH iMEH-
HUKaMU, a TaKOX 3aMiHIOIOTh ix, Hanpukaan: There is much (a lot of)
snow on the ground. I have very little time.

many (books, students)

barato much (snow, time)

a lot of (books, students, snow, time)
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M few (books, students) TeKiTpKa a few (books, students)
o little (snow, time) TpOXU a little (snow, time)
BinminioBanHa giecyioBa fo be
BinmiHioBanHs niecnosa to be (Oytu) B Present Indefinite Tense

I am 1 am not

He is He is not

She is She is not

Itis It is not

We are We are not

You are You are not

They are They are not

Am I? Yes, I am  No, I am not

Is he? Yes, he is  No, he isn’t

Is she? Yes, she is No, she isn’t

Is it? Yes, it is No, it isn’t

Are we? Yes, we are No, we aren’t

Are you? Yes, you are No, you aren’t

Are they? Yes, they are No, they aren’t

BinmintoBanHs miecnoBa to be (6ytu) B Past Indefinite Tense

1 was I was not

He was He was not

She was She was not

It was It was not

We were We were not

You were You were not

They were They were not
Was 1? Yes, 1 was No, I wasn’t
Was he? Yes, he was No, he wasn’t
Was she? Yes, she was No, she wasn’t
Was it? Yes, it was No, it wasn’t
Were we? Yes, we were No,we weren’t
Were you? Yes, you were No, you weren’t
Were they? Yes, they were No, they weren’t
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BinmintoBanHs miecioBa to be (6ytu) B Future Indefinite Tense

1 shall be
He will be
She will be
It will be

We shall be
You will be
They will be

I shall not be
He will not be
She will not be
It will not be

We shall not be
You will not be
They will not be

Shall I be?
Will he be?
Will she be?
Will it be?

Shall we be?
Will you be?
Will they be?

Yes, I shall
Yes, he will
Yes, she will
Yes, it will

Yes, we shall
Yes, you will
Yes, they will

No, I shan’t
No, he won’t
No, she won’t
No, it won’t

No, we shan’t
No, you won’t
No, they won’t

Ilepeknan 3Bopora There + to be

dopma Present Simple Past Simple Future Simple

There is a book There was a book | There will be
on the table. on the table. a book (books)

CrBep- There are books There were books | on the table.

JDKYBaJTbHA on the table. on the table. Ha croni 6yne
Ha croni xHura Ha croni 6yna KHUTA (KHUTH).
(KHUTH). KHUra (KHUTK).
Is there a book Was there a book | Will there be
on the table? on the table? a book (books)
Are there books Were there books | on the table?

IIurtanpHa on the table? on the table? Ywu Oyme kHuUTa

Yu € kHura
(kHUTHK) Ha
crodi?

Yu Oysa kHHUTA
(KHUTH) Ha
crofi?

(KHUTH) Ha
cToi?
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3axinuenns mabauyi

dopma Present Simple Past Simple Future Simple
There is no book | There was no There will be no
on the table. book on the table. | book (books) on
There are no There were no the table.
books on the books on the Ha croni He Oyne
table. table. KHUTHU (KHUT).
Ha croni Hemae Ha croni He Oyi0
3anepeyHa KHUTHU (KHUT). KHUTU (KHUT).
There isn’t There wasn’t There won’t be
a book on a book on a book on
the table. the table. the table.
There aren’t any | There weren’t There won’t be
books on any books on any books on
the table. the table. the table.
Heo3nauennii yac (Indefinite Tense)
Present Past Future
Vo
Vs (he, she, it) Ved (11 ) Will (Shall) + Vo
usually yesterday tommorow
always the day before yesterday | the day after tomorrow
often some years ago in a day
seldom last year next year
sometimes soon
BinmiHtoBaHHs mieciosa to work (mpaiioBatii) y Present Indefinite Tense
(mis1, sika BinOyBa€TbCs 3BUYAITHO)
I work I do not work
He works He does not work
She works She does not work
It works It does not work
We work We do not work
You work You do not work
They work They do not work
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Sakinuenns mabauyi

BinmintoBaHHs miecioBa to work (mpaioBatu) y Present Indefinite Tense

(mis1, sika BinOyBa€TbCs 3BUYAITHO)

Do I work?
Does he work?
Does she work?
Does it work

Do we work?
Do you work?
Do they work

Yes, I do
Yes, he does
Yes, she does
Yes, it does

Yes, we do
Yes, you do
Yes, they do

No, I don’t
No, he doesn’t
No, she doesn’t
No, it doesn’t

No, we don’t
No, you don’t
No, they don’t

BinmiHtoBaHHS mieciioBa
y Past Indefinite Tense
(mist BinOyBanacsi

to work (mpaiitoBatu)
npaesuavhi diecaosa
B MUHYJIOMY)

I worked I did not work

He worked He did not work

She worked She did not work

It worked It did not work

We worked We did not work,

You worked You did not work

They worked They did not work

Did I work? Yes, I did No, I didn’t
Did he work? Yes, he did No, he didn’t
Did she work? Yes, she did No, she didn’t
Did it work? Yes, it did  No, it didn’t
Did we work? Yes, we did No, we didn’t
Did you work? Yes, you did No, you didn’t

Did they work?

Yes, they did No, they didn’t

BinmintoBaHHS miecioBa to write (rucatu)
y Past Indefinite Tense nenpasuavni diecaosa

(nist BinOyBanacst

B MUHYJIOMY)

I wrote
He wrote
She wrote
It wrote

I did not write
He did not write
She did not write
It did not write
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3akinuenHs mabauyi

BinMiHioBaHHS niecnoBa to write (rucaTtu)
y Past Indefinite Tense nenpasuavni diecaosa
(nig BinOyBaslacsi B MUHYJIOMY)

We wrote We did not write

You wrote You did not write

They wrote They did not write

Did I write? Yes, 1 did No, I didn’t
Did he write? Yes,he did No, he didn’t
Did she write? Yes, she did No, she didn’t
Did it write? Yes, it did No, it didn’t
Did we write? Yes, we did No, we didn’t
Did you write? Yes, you did No, you didn’t
Did they write? Yes, they did No, they didn’t

BinmintoBanHs miecioBa to work (mpairoBat) y Future Indefinite Tense
(mist BinOyBa€eTbesl y MailOyTHbOMY )

I shall work
He will work
She will work
It will work

We shall work
You will work
They will work

I shall not work
He will not work
She will not work
It will not work

We shall not work
You will not work
They will not work

Shall I work?
Will he work?
Will she work?
Will it work?

Shall we work?
Will you work?
Will they work?

Yes, I shall
Yes, he will
Yes, she will
Yes, it will

Yes, we shall
Yes, you will
Yes, the will

No, I shan’t
No, he won’t
No, she won’t
No, it won’t

No, we shan’t
No, you won’t
No, they won’t

64



Exercises

Exercise 1. Put some, any or no.

1. There are ... pictures in the book. 2. Are there ... new students in
your group? 3. There are ... old houses in our street. 4. Are there ...
English text-books on the desks? — Yes, there are ... . 5. Are there
... maps on the walls? — No, there are ... . 6. Are there ... pens on
the desk? — Yes, there is ... . 7. Are there ... sweets in your bag? —
Yes, there are ... . 8. Have you got ... English books at home? — Yes,
I have ... . 9. There are ... beautiful pictures in the magazine. Look at
them. 10. There is ... ink in my pen: I cannot write. 11. Is there ...
paper on your table? 12. I haven’t got ... exercise-books. Give me ...,
please. 14. It is winter. There are ... leaves on the trees.

Exercise 2. Put some, any or no. Translate the sentences.

1. There are ... schools in this street. 2. Are there ... pictures in your
book? 3. There are ... flowers here in winter. 4. I can see children in
the yard. They are playing. 5. Are there ... new buildings in your
street? 6. There are ... people in the park because it is cold. 7. I saw
... boys in the garden, but Mike was not among them. 8. They
brought ... good books from the library. 9. Give me ... tea, please,
I am thirsty. 10. Dinner was not yet today, so she gave the children ...
bread and butter because they were hungry. 11. Do you want ... milk
in your coffee? 12. Have you got ... time to spare? 1’d like to ask you
... questions. 13. Is there ... cheese on the plate? 14. There is ... ham
on the plate. 15. There is ... tea in the cup: the cup is empty.

Exercise 3. Put somewhere, anywhere or nowhere.

I. I haven’t seen him ... . 2. I know the place is ... about here, but
exactly where, I don’t know. 3. Did you go ... yesterday? — No,
I went ..., I stayed at home the whole day.

Exercise 4. Put some, any no, every or their derivatives.
1. Can I have ... milk? — Yes, you can have ... . 2. Will you have ...
tea? 3. Give me ... books, please. I have ... to read at home. 4. Put ...
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sugar in her tea: she does not like sweet tea. 5. Is ... the matter with
you? Has ... offended you? I see by your face that ... has happened.
6. We did not see ... in the hall. 7. ... was present at the lesson yester-
day. 8. He is busy. He has ... time to go to the cinema with us. 9. Do
you need ... books to prepare for your report? 10. Have you ... ques-
tions? Ask me ... you like, I shall try to answer ... question. 11. ...
liked that play: it was very dull. 12. If ... is ready, we shall begin our
experiment.

Exercise 5. Put some, any, no, every or their derivatives.
Can ... see? No, ... people can’t see. ... people are blind. Blind people
can’t see. They can’t see ...; they can see ... .

Can ... hear? ? No, ... people can’t hear. ... people are deaf. Deaf
people can’t hear. They can’t hear ...; they can hear ... .

Can we see ...? No, we can’t see ... . We cannot see the air. ... can
see the air.

We can’t walk without legs and feet. People without legs and feet
can’t walk. They can’t walk ... . They can walk ... .

Can you see ... in an empty box? No, I can’t see ... in an empty box.
I can see ... in an empty box. Why not? Because there is ... in
an empty box. There isn’t ... in an empty box. What is an empty box?
An empty box is a box that has ... in it. An empty box is a box with-
out ... in it. An empty room is a room without ... in it.

Exercise 6. Put some, any, no or their derivatives.
1. Have you ... relations? — No, I haven’t ..., I have ... relations.
2. Has she ... nephews or nieces? — She has ... nephews. 3. She has
. sisters, she has only brothers. 4. Do you know ... about Chinese
art? 5. They have ... cousins in Minsk. 6. Have you ... brothers? —
No, I haven’t ..., I have ... brothers. 7. I have ... good friends. 8. We
did not know ... about his problems: he told us ... . 9. Have you got ...
interesting books? 10. Have you ... friends in America? 11. He has ...
English books in this bookcase. 12. Did you meet ... on your way
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to school? 13. Have you got ... pencils in your bag? 14. Do we have
... chalk on the blackboard? 15. How could I know that he was ill? ...
told me ... . 16. She has ... mistakes in her test.

Exercise 7. Tell us what pieces of furniture there are in the sitting-
room using the words suggested below.

On the floor, opposite the window, on the wall, in the bookcase, in
the middle of the room, in the corner of the living-room, in the Kkit-
chen, in the bathroom, near the window, on the desk, near the kit-
chen table.

A carpet, a wardrobe, a mirror, a sofa, two armchairs, a large number
of books, a TV set, a dressing-table, six chairs, a lot of things, a bath
and shower, four stools, a tape-recorder, a telephone.

Exercise 8. Answer the following questions.

I. 1. What is there in the sitting-room? 2. What is there in the en-
trance-hall? 3. What is there on the wall? 4. What is there on
the floor? 5. What is there in the book-case? 6. What is there in
the right-hand corner of the room? 7. What is there in the middle of
the room? 8. What is there in the bathroom? 9. What is there in
the corner of the sitting-room? 10. What is there opposite the win-
dow? 11. What is there in your study?

II. 1. How many rooms are there in your flat? 2. How many arm-
chairs are there in your sitting-room. 3. How many books are there in
the bookcase? 4. How many pictures are there on the wall? 5. How
many chairs are there around the table? 6. How many taps are there
in the bathroom? 7. How many bedside tables are there in the bed-
room? 8. How many carpets are there on the floor? 9. How many
sideboards are there at the wall?

Exercise 9. Translate the sentences.
1. Is there anything interesting in this journal? — Yes, there is some-
thing. 2. There is nothing interesting in this article for me. 3. There
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isn’t anything interesting in this article for me. 4. Nobody knows any-
thing about this discovery. 5. Anybody will help you if you ask any of
us. 6. No problem is so important as this one. 7. There isn’t anyone
in the lab. 8. We could find your book nowhere.

Exercise 10. Write down some statements with these pairs of words
using the constructions there is, there are.

1. A telephone — on a small table. 2. Books — on the bookshelves.
3. Food — in the fridge. 4. Furniture — in the sitting-room. 5. Hot
and cold water — in the taps.

Exercise 11. Write down the questions you would ask your friend
(or your colleague) to get the following answers.

1. Oh, yes, there is a colour TV set in my flat. 2. Yes, there are some
books on the desk. 3. Yes, there is a bath and a shower in my bath-
room. 4. We have three comfortable rooms in our flat. 5. The dress-
ing-table is in the corner of the bedroom.

Exercise 12. Fill in the blanks with some, any or no.

1. Are there ... stools in the kitchen? 2. Are there ... bookshelves in
the study? 3. There is ... refrigerator in the sitting-room. 4. Are there
... pictures in the text? 5. She has ... typewriter and tape-recorder on
the desk.

Exercise 13. Supply prepositions wherever needed in the sentences.

This is my sitting-room. There is a thick carpet ... the floor, a sofa
... the right and 2 armchairs ... a small table. The TV set is ... the left-
hand corner ... the room. The side-board is ... the window. The bed-
room is not very large. There is a dressing-table ... the corner ...
the room. There are 2 beds ... bed-side tables.

And this is my bathroom. There is hot and cold running water ...
the taps. The mirror is ... the shelf, the rail for towels is ... the basin.
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Exercise 14. Disagree with the following statements using the expres-
sions: nothing of the kind, I don’t think so or I’'m afraid you are wrong.
1. There is a mirror above the shelf. 2. There are some bookshelves
in the entrance-hall. 3. There is a standard for hats and umbrellas in
the bedroom. 4. There is a large number of books in the kitchen.
5. There are many pictures on the walls of our classrooms.

Exercise 15. Translate paying attention to the italicized words.

1. That tube has two anodes and a single cathode. 2. The receivers
discussed have been those designed for communication work only, but
this is by no means the only purpose for which receivers are used.
3. A poor conductor has relatively few free electrons so that these few
must travel around the circuit quite rapidly in order to secure
an equally large current. 4. If a voltage differs greatly from that
shown, the operator should consult his circuit diagram to determine
which parts are in that circuit and which could possibly cause
the trouble. 5. For converting the high-voltage alternating current de-
livered from the secondary of a power transformer to direct current,
such as is required by radio receivers and transmitters, vacuum tube
rectifiers are widely used. These employ the principle of electrons
flowing from cathode to anode only when the anode has a positive
charge applied to it.

Exercise 16. Translate the sentences paying attention to the construc-
tion there + to be.

1. There are many universities and institutes in our country. 2. There
is a students’ scientific and technical society at our Institute. 3. There
are various computers at our computing centre. 4. There were only
four departments in our Institute before the World War II. 5. There
will be some engineers at the seminar on programming tomorrow.
6. There is a seminar on the History today. 7. There was a lecture on
cybernetics yesterday. 8. There were many ways of solving the prob-
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lem. 9. There are many complex parts and units in every computer.
10. There will be some new laboratories in our Institute next year.

Exercise 17. Fill in the blanks by the words few, little, a few, a little.

1. I couldn’t buy the coat because I had ... money left. 2. Let us buy
some ice-cream, I have ... money left. 3. ... pupils speak English as
well as she does. 4. There were very .. people in the streets. 5. We
can’t play because we have too ... time. 6. Give me ... apples. 7. They
spent ... days in the country and then returned to Kyiv. 8. Ask Ann
to help you to translate the text; she knows French ... 9. Mary works
hard at her English. She makes ... mistakes in her speech. 10. Can
you lend me ... money?

Exercise 18. Change according to the model.

Model: His answer was good. — He answered well.

1. John is a slow eater. 2. Mary’s translation of the sentence is cor-
rect. 3. My companion was a quick walker. 4. She was a careless
cook. 5. His arrival was unexpected. 6. My friend is an excellent
dancer. 7. His death was sudden. 8. Her speech at the meeting was
wonderful.

Exercise 19. Make up the story concerning your University.

I am a first-year student at ... University. My college is in ...
street/highway (1oce) next to the ... Metro station/bus/tram stop.
My college is/ is not large. There are lots of/ quite a few lecture halls,
rooms for studies and laboratories there. Its research laboratories
are/are not provided with the most modern equipment. Serious and
significant researches are/ are not conducted by our college scientists.
There are very many/some/no well-known scientists working at our
college. My special field is ... . As a first-year student I am not doing
any research yet but I am planning to take part in the research activi-
ties of our department next year/in a year/in the third year. I am go-
ing to leave college in ... .

70



Exercise 20. Complete the sentences according to the model, using
there is, there are.
a) Model: Kyiv is a cultural centre, (many theatres, museums) in it.

Kyiv is a cultural centre, there are many theatres, museums in it.
1. Ukraine is rich in mineral resources, (much iron, coal, oil) in it.
2. I shall go to the library, (no books) in our reading room. 3. Your
work was very poor, (many mistakes) in it. 4. Our laboratory is very
good, (new devices, modern apparatus) in it. 5. Our city is very beau-
tiful, (parks, gardens) in it. 6. Many years ago our town was very
small, (no big houses, cinemas, institutes) in it.
b) Model: Ask him to come at three, in the hall (a meeting).

Ask him to come at three, there will be a meeting in the hall.
1. Don’t forget to come tomorrow, at 5 o’clock (a very interesting
lecture). 2. Carry out this work today, (no time tomorrow) I think.
3. Read the article now, (no time later). 4. Do not come late, (no-
body in the laboratory).

Exercise 21. Complete the sentences.

1. There is ... . 2. There are several ... . 3. There is one ... . 4. There
are two ... . 5. There are many ... . 6. There is only one ... . 7. There
are more than five ... . 8. There is a (an) ... . 9. There are four good

... . 10. There is a big ... .

Exercise 22. Change the sentences using the model.
Model: Give him some more milk, please.

Don’t give him any more milk, please.
1. Give him some more milk, please. 2. She made some mistakes in
spelling. 3. We learnt some new words in class yesterday. 4. There are
some nice flowers in that vase. 5. The doctor gave me some pills
to take. 6. We need some more chairs in this room. 7. He bought
some beautiful stamps at the post-office. 8. There are some new stu-
dents there now. 9. I told them about some of my spelling mistakes.
10. There are some good books there.
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Exercise 23. Complete the sentences using some or any. Translate the
sentences.

1. The baby is asleep. Please don’t make ... noise. 2. There aren’t
seats available. 3. I tried to borrow ... English books from him, but he
said he didn’t have ... . 4. Please put ... water in that vase; the flowers
are dying. 5. They are having ... trouble with the motor of their new
car. 6. He never makes ... mistakes in spelling. 7. There are ... famous
museums there but we didn’t have to visit ... . 8. The doctor gave me
.. medicine for my cough. 9. I never have ... trouble with my radio-
set. 10. We need ... butter for breakfast.

Exercise 24. Complete the sentences using there is, there are. Translate
them.

1. ... someone knocking at the door. 2. ... two large book-cases in his
room. 3. ... nobody at home at present. 4. ... a letter parks in this city.
5. ... twelve month in a year. 6. ... an English-speaking student there.
7. ... a new film on at the club tonight.

Exercise 25. Put the verb 7o be in Present Indefinite.

1.1 ... a pupil. 2. My father ... not a teacher, he ...a scientist. 3. ...
your aunt a doctor? — Yes, she ... . 4. ... they at home? — No, they
.. not at home, they ...at work. 5. My brother ... a worker. He ... at
work. 6. ... you an engineer? — Yes, I ... . 7. ... your sister a typist? —
No, she ... not a typist, she ... a student. 8. ... your brother at school?
— Yes, he ... . 9. ... your sister at school? — No, she ... not at school.
10. My ... sister ... at home. 11. ... this your watch? — Yes, it ... .
12. She ... an actress. 13. This ... my bag: 14. My uncle ... an office-
worker. 15. He ... at work. 16. Helen ... a painter. She has some fine
pictures. They ... on the walls.

Exercise 26. Put the verb to be in Present, Past or Future Indefinite.
1. My father ... a teacher. 2. He ... a pupil twenty years ago. 3. 1 ...
a doctor when I grow up. 4. My sister... not ... at home tomorrow.
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5. She ... at school tomorrow. 6. ... you ... at home tomorrow? 7 ...
your father at work yesterday? 8. My sister ... ill last week. 9. She ...
not ill now. 10. Yesterday we .... at the theatre. 11. Where ... your
mother now? — She .... in the kitchen. 12. Where ... you yesterday?
— I ... at the cinema. 13. When I come home tomorrow, all my fami-
ly ... at home. 14. ... your little sister in bed now? — Yes, she ... 135. ...
you ... at school tomorrow? — Yes I ... .16. When my granny ...
young, she ... an actress. 17. Where ... your books now? — They ... in
my bag.

Exercise 27. Open the brackets using the verbs in Present Simple.

1.My sister (to get) up at eight o’clock. 2. She (to be) a school-girl.
She (to go) to school in the afternoon. 3. Jane (to be) fond of sports.
She (to do) her morning exercises every day. 4. For breakfast she
(to have) two eggs, a sandwich and a cup of tea. 5. After breakfast she
(to go) to school. 6. It (to take) him two hours to do his homework.
7. She (to speak) French well. 8. My working day (to begin) at seven
o’clock. I (to get) up, (to open) the window and (to do) my morning
exercises. It (to take) me fifteen minutes. At half past seven we
(to have) breakfast. My father and I (to leave) home at eight o’clock.
He (to take) a bus to his factory. My mother (to be) a doctor, she
(to leave) home at nine o’clock. In the evening we (to gather) in
the living-room. We (to watch) TV and (to talk).

Exercise 28. Rewrite the following text in Past Indefinite.

On Monday we have five classes. The first class is Ukrainian. At this
lesson we write a dictation and do some exercises. Nick goes to
the blackboard. He answers well and gets a “five”. Pete does not get
a “five” because he does not know his lesson. After the second class
I go to the canteen. I eat a sandwich and drink a cup of tea. I do not
drink coffee. After the University I do not go home at once. I meet
with my groupmates. We go to the cinema and sometimes walk round
the park. Then I go home.
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Exercise 29. Rewrite the text in Past Indefinite.

On Tuesday I get up at half past six. I go to the bathroom and wash
my hands and face and clean my teeth. Then I dress, go to the kitch-
en, and cook breakfast for my family. At half past seven my son gets
up and has breakfast. I have breakfast with my son. My son eats
a sandwich and drinks a cup of tea. I don’t drink tea. I drink coffee.
After breakfast my son leaves home for the University. I don’t leave
home with my son. On Tuesday I don’t work in the morning. I work
in the afternoon. In the evening I am at home. My husband and my
son are at home, too. We rest in the evening. My son watches TV, my
husband reads newspapers and I do some work about the house.
At about eleven o’clock we go to bed.

Exercise 30. Rewrite the following text in Past Indefinite.

Billy wakes up when it is already quite light. He looks at his
watch. It is a quarter to seven. Billy jumps out of bed and runs to
the bathroom. He has just time to take a cold shower and drink
a glass of tea with bread and butter. He is in a hurry to catch
the eight o’clock train.

At the railway station he meets three other boys from his group.
They all have small backpacks and fishing-rods.

In less than an hour they get off the train at a small station near
a wood. They walk very quickly and soon find themselves on the shore
of a large lake. The boys spend the whole day there fishing, boating
and swimming.

They returned home late at night, tired but happy.

Exercise 31. Open the brackets using the verb in Present or Past Indef-
inite.

1. My brother (to wash) his face every morning. 2. Yesterday he
(to wash) his face at a quarter past seven. 3. I (not to have) history
lessons every day. 4. We (not to rest) yesterday. 5. My brother (not
to drink) coffee yesterday. 6. My mother always (to take) a bus to get

74



to work, but yesterday she (not to take) a bus. Yesterday she (to walk)
to her office. 7. You (to talk) to the members of your family every
day? — Yes, I .... But yesterday I (not to talk) to them: I (to be) very
busy yesterday. 8. You (to come) home at six o’clock yesterday? —
No, I ... . Yesterday I (to come) home from school at half past eight.
I (to be) very tired. I (to have) dinner with my family. After dinner
I (to be) very thirsty. I (to drink) two cups of tea. Then I (to rest).
9. Your sister (to go) to school every day? — Yes, she ... .

Exercise 32. Open the brackets using the verbs in Present or Past In-
definite.

1. My friend (to know) Spanish very well. 2. Who (to ring) you up
an hour ago? 3. He (to live) on the third floor. 4. It (to take) you long
to find his house yesterday? 5. When your lessons (to be) over on
Monday? 6. 1 (to have) dinner with my family yesterday. 7. Her
friends (to be) ready at five o’clock. 8. One of her brothers (to make)
a tour of Europe last summer. 9. Queen Elizabeth II (to be) born in
1926. She (to become) Queen of England in 1952. 10. You always
(to get) up at seven o’clock? — No, sometimes I (to get) up at half
past seven.

Exercise 33. Open the brackets using the verbs in Present, Past or Fu-
ture Indefinite.

1. I (to go) to bed at ten o’clock every day. 2. I (to go) to bed at ten
o’clock yesterday. 3. I (to go) to bed at ten o’clock tomorrow. 4. I (not
to go) to the cinema every day. 5. I (not to go) to the cinema yester-
day. 6. I (not to go) to the cinema tomorrow. 7. You (to watch) TV
every day? 8. You (to watch) TV yesterday? 9. You (to watch) TV
tomorrow? 10. When you (to leave) home for school every day?
11. When you (to leave) home for school yesterday? 12. When you
(to leave) home for school tomorrow? 13. My brother (to go) to work
every day. He (to leave) home at a quarter past eight. As the office he
(to work) at (to be) near our house, he (to walk) there. He (not
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to take) a bus. Yesterday he (not to go) to work. Yesterday he (to get)
up at nine o’clock. 14. You (to have) a PT lesson yesterday? No,
I.... 15. What you (to buy) at the shop yesterday? — 1 (to buy)
a book. 16. Yesterday my father (not to read) newspapers because he
(to be) very busy. He (to read) newspapers tomorrow.

Exercise 34. Open the brackets using Present, Past or Future Indefinite.
a) 1. It is a well-known fact that we (to train) qualified specialists.
2. Many students (to take part) in research work 3. There (to be)
about 100 institutions of higher learning in this country with half
a million students. 4. Our country (to have) a large number of higher
schools furnished with up-to-date teaching material and equipment,
and a highly qualified staff of professors and teachers.

b) 1. Next summer they (to work) on the construction site. 2. Stu-
dents (to do) practical work in laboratories and workshops. 3. There
(to be) a conference in the hall of our Institute in the evening.
4. These young workers (to take) part in the construction of this pow-
er station. 5. In modem world radio an TV (to play) an important role
as a means of people’s political and cultural education 6. We (enter)
the Polytechnic Institute next year.

Exercise 35. Translate the sentences and define the tense.

1. The higher school provides the students with theoretical knowledge,
but they lack practical skills. 2. During their practice at a plant stu-
dents use technical facilities. 3. Two years ago he studied at a school.
4. Twice a year they took their examinations. 5. Next year he will en-
ter the University. 6. After graduating he will be a teacher of English.

Exercise 36. Use the necessary form of the verb and translate the sen-
tences.

1. Gagarin’s flight (to mark) the beginning of space exploration and
thus (to open) a new epoch in human history. 2. Our engineers (to ma-
ke) an electric car of original construction. 3. The workers (to get)
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good results when the methods of their work (to improve). 4. Women
(to make) a great contribution to education and scientific progress.
5. Three years ago he (to graduate) from the Polytechnic Institute and
(to begin) to work. 6. An automatic lunar self-propelled vehicle, re-
mote-controlled from the Earth (to place) on the Moon for the first
time in history of cosmonautics, and (to start) research work there.
7. The direct study of lunar surface (to begin) with Moon landing by
automatic space stations.

Exercise 37. Translate the sentences.

1. Democratization opens up the way to spiritual emancipation and
awakens the public thinking. 2. The new school reform will bring
some changes in the system of education. 3. Its purpose is to improve
the quality of teaching and to prepare the growing generation for in-
dependent life and work in the conditions of rapid social, economic,
scientific and technological progress of our society. 4. Computers are
widely used in teaching process. 5. The coming academic year will be
especially full and interesting for students and teachers.

Exercise 38. Open the brackets using Present, Past or Future Indefinite
and translate the sentences.

Jack (live) in the hostel. He (get) up at eight o’clock in the morn-
ing. He (go) to classes at nine o’clock. In the afternoon he (study) in
the library. He (do) his homework in the evening. He (go) to the cine-
ma on Saturdays. He (have) many friends and (go) to visit them on
Sundays.

Pete (not live) in the hostel, he (live) with his parents. He (not
g0) to the Institute on Tuesdays and Thursdays. On those days he (go)
to the laboratory and (work) there till six o’clock. He seldom (go) to
the cinema but he (like) concerts. He (listen) to music over the radio
at night.

Exercise 39. Change Present Indefinite into Past Indefinite.
1. They walk through this park every day. 2. She drinks tea with all
her meals. 3. We usually come to the Institute by bus. 4. He always
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talks to us in English. 5. John and Nick are good friends. 6. Jimmy
has many friends in this town. 7. Fanny reads the newspaper every
evening. 8. My brother smokes very much. 9. Our teacher of English
asks us many questions. 10. The weather is fine.

Exercise 40. Open the brackets.

1. He (have, has) many friends in our group. 2. I (come, comes)
to the Institute by bus. 3. There (is, are) seven days in a week. 4. This
is (a, an) difficult exercise. 5. There (is, are) nobody there. 6. (That,
those) magazines belong to me. 7. Mr. Smith (teach, teaches) English.
8. I spend (a, an) hour on my homework every day. 9. You and
George (is, are) good friends. 10. Julia (haven’t, hasn’t) a fountain-pen.

Exercise 41. Use the verb 7o be in Past Indefinite.

1. They ... absent from the institute on Friday. 2. We ... busy all day
yesterday. 3. Yesterday the weather ... very cold. 4. All the exercises in
the last lesson ... easy. 5. My English teacher ... not satisfied with my
answer. 6. Last month you ... ill. 7. I ... very tired when I came home
yesterday. 8. Max ... pleased to receive the first prize. 9. She ... afraid
to go through the woods alone. 10. Peter and Leo ... at home when
I called on them the other day.

Exercise 42. Use the verb 7o be in the necessary form.

1. This ... a very interesting magazine. 2. Mr. Smith ... a teacher of
English. 3. Helen and Mary ... good students. 4. Today ...Wednesday,
isn’t it? 5. I ... very busy today. 6. You ... a student, aren’t you?
7. They ... not sisters, ... they? 8. Why ... the window open? 9. You
and Henry ... brothers, aren’t you? 10. He ... our best athlete, isn’t he?

Exercise 43. Fill in the blanks with the verbs in brackets using the right
tense form.

1. Jack ... late yesterday and ... not time for breakfast. (get up, have)
2. We ... in Kharkiv during our last holidays and ... not ... anywhere.
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(stay, go) 3. They ... to help Nick with his studies. (try) 4. I ...
to the boy but he ... not ... me. (speak, recognize) 5. ... your sister ...
from Lviv University two years ago? (graduate) 6. When ... you ...
the subject of your report? (choose) 7. The engineer ... a serious expe-
riment and ... significant results last year. (conduct, get) 8. The sports-
men ... that they ... happy to return home. (to say, to be)

Exercise 44. Use the verb in brackets in the right tense form.

1. Tom ... very busy tomorrow especially in the afternoon. (be)
2. What time ... the girls ... shopping? (do) 3. I ... not ... a plane, I ...
by train. (take, go) 4. What kind of transport ... you ...? (use) 5. We
haven’t got enough paper. When ... she ... any? (buy) 6. It ... about
three hours to get there. (take) 7. ... you ... Warsaw next summer?
Yes, we ... Warsaw and Riga as well. (visit)

Exercise 45. Give answers according to the model.

Model: Is your sister at home? (this afternoon) — No, but she will be at
home this afternoon.

1. Is father very busy now? (in half an hour) 2. Has your friend come
yet? (soon) 3. Did you see Nelly yesterday? (in a week) 4. Do you
know the number of this train? (in some minutes) 5. Have you bought
a suitcase for this trip yet? (the day after tomorrow) 6. Did they take
the exam on Saturday? (next Monday) 7. Have you shown your guest
round the city? (tomorrow)

Exercise 46. Define the tense of the verb and translate the sentences.

1. According to the atomic theory this means that the number of at-
oms of carbon in combination with the same number of atoms of ox-
ygen is two times as great in carbon monoxide as in carbon dioxide.
2. The velocity of a reaction means the amount of the material which
undergoes change in a unit of time. 3. The heterogeneity of substance
may be shown by different means. 4. Fractional distillation is used
extensively in chemical industry as a means of separating and purify-
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ing many products. 5. The average distance through which a molecule
moves between collisions is called the mean free path. 6. The kinetic
theory makes it possible to calculate the mean velocity of molecules.

Exercise 47. Define the tense of the verb and translate the sentences.

1. He carries on his research work in the laboratory of analytical
chemistry. 2. Last year a great number of young people graduated
from Institutes. 3. They had a very interesting lecture on chemistry
yesterday. 4. He will take his exams at the end of May.
5. D. 1. Mendeleyev devoted all life to chemistry. 6. Our meetings
usually take place on Mondays. 7. Oxford and Cambridge are two
great Universities in England. 8. Women couldn’t enter these Univer-
sities till the end of the 19-th century.

Exercise 48. Open the brackets and translate the sentences.

1. Last year he (to deal with) quantitative analysis. 2. Every day she
(to attend) lectures on chemistry. 3. Two years ago he (to study)
the problems of the crystal structure. 4. Yesterday they (not work) in
the laboratory as there was no electricity. 5. He (to pass) his exams
well, and now he (to rest). 6. They (to get) good results, which helped
them in their work. 7. Many students (to graduate from) the Institute
last year. 8. When they (to heat) water to 100 °C it (to begin) to boil.
9. She (not take part) in this research work as she (to be ill) at that
time. 10. Next year he (to graduate) from the Institute and (to leave)
Kharkiv for his native town. 11. She (to work) in the field of nuclear
physics next year. 12. They (to use) this new device in their work soon.

Exercise 49. Complete the sentences and translate them.

1. The students come to the Institute at 9 but last year they ... at half
past nine. 2. She carries out experiments herself but some time ago
she ... them under the teacher’s supervision. 3. He works at the Re-
search Institute but two years ago he ... at the plant. 4. They speak
English rather well but last year they ... poorly.
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Exercise 50. Open the brackets and translate the sentences.

1. This scientist (work, works, doesn’t work) in the field of organic
chemistry, he deals with organic compounds. 2. He (take, doesn’t
take, will take) part in this work as he has no time. 3. Last year she
(uses, used, will use) a new method in her work. 4. He (attends, at-
tend, doesn’t attend) lectures on Sundays. 5. In three days they (did
not carry out, will carry out, do not carry out) this interesting work.

Reading Material

Text 1
DIFFERENT TYPES OF MEMORY

How does memory work? No one — but no one — is sure. It is
that simple.

What makes memory so hard to understand is the seeming caprice
with which it operates. Sometimes our recollections are vivid and
sharp, sometimes they are blurred and murky. Sometimes we recall
things in great sweeping overviews; sometimes we remember only mi-
nutiae.

Research now indicates that the way information is stored depends
upon the way it was learned in the first place. Short-term memory
(STM), our simplest memory-storage receptacle, serves as a kind of
holding pen for data we may or may not want to retain.

Generally, the capacity of STM is limited to seven or eight chunks
of information. These can range in Complexity from a single digit to
an elaborate sentence of thought. STM capacity can thus be enhanced
by consolidating many individual bits of information into fewer,
meaningful units. For example, it is difficult to memorize at first
glance a string of 12 digits, such as 1,8,6,5,1,4,9,2,1,9,6,9. But
the task becomes far easier if we recognize that the first four digits
represent the year the Civil War ended, the next four the year Colum-
bus discovered America and the last four the year men first landed on
the moon. Twelve bits of data are thus compressed into three.
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Unlike STM, long-term memory (LTM) has a comparatively lim-
itless capacity and duration. In order for information to make the leap
from STM to LTM, it must have some significance or association.
Hence, a random licence plate or a random car might be observed
and quickly forgotten. But if the same car is screeching away from
a robbery and the observer jots down the number to give to the police,
chances are that those six or seven digits will be remembered for a li-
fetime.

Special expertise also facilitates memory. The layman examining
a photo of two football teams in play might labor long and hard
to memorize the exact location of each player. A quarterback, howev-
er, might glance at each picture, recognize the play and instantly
memorize each athlete's position.

Recall is also influenced whether information is memorize in li-
near, beginning-to-end, fashion or all at once. Pictures, for example,
are generally absorbed in a single swallow, so we can recall the entire-
ty of some paintings or photos all at once. On the other hand, we
probably learn a song or poem in tidy, start-to-finish order. Hence, if
we try to remember a lyric from the middle of a time, we find our-
selves rapidly reviewing the song from its opening bars, sort of singing
our way to the words we are looking for.

Although observing the function of memory is easy enough, ex-
plaining its physiology is not. Just what goes on in the brain when
we process a thought? Here opinions diverge. Some suggest that
the structure of a nerve pathway changes when data are preserved,
forming a neural road map of a thought. Others think the brain works
holographically, each new piece of information being stored in all ar-
eas of the brain.

The study of the physiology of memory is in its infancy, and re-
searchers must thus still rely on analogy, on terms like sforage and
retrieval, to explain how we remember. But even a rudimentary un-
derstanding is better than none at all, and science is now providing
at least that much insight — a significant stride in a field of study that
has mystified so many for so long.
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3aBIaHHA 10 TEKCTY
1. JlaiiTe BinmoBiap HA 3anMMTAHHS.
1. How does memory work?
2. What types of memory do you know?
3. What is the function of memory?
4. What goes on in the brain when we process a thought?
I1. TIpokomeHnTyiiTe BCi BUMAJKHA BXKMBAHHS 3aKiHYEHHS -S.
II1. 3naiigiTe cioBa, mo OyJM YTBOpeHi 3a JONMOMOrow cydikcanii Ta
CJIOBOCKJIAJAHHS.

Text 2
COMPUTER GRAPHICS

Computer graphics are pictures and films created using computers.
Usually, the term refers to computer-generated image data created
with the help of specialized graphical hardware and software. It is
a vast and recently developed area of computer science. The phrase
was coined in 1960, by computer graphics researchers Verne Hudson
and William Fetter of Boeing. It is often abbreviated as CG.

The term computer graphics has been used in a broad sense to de-
scribe “almost everything on computers that is not text or sound”.
Typically, the term computer graphics refers to several different things:

e the representation and manipulation of image data by a com-
puter

e the various technologies used to create and manipulate images

e the subfield of computer science which studies methods for
digitally synthesizing and manipulating visual content, see study of
computer graphics

Today, computer graphics is widespread. Such imagery is found in
and on television, newspapers, weather reports, and in a variety of
medical investigations and surgical procedures. A well-constructed
graph can present complex statistics in a form that is easier to under-
stand and interpret. In the media “such graphs are used to illustrate
papers, reports, theses”, and other presentation material.
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Many tools have been developed to visualize data. Computer gen-
erated imagery can be categorized into several different types: two di-
mensional (2D), three dimensional (3D), and animated graphics.
As technology has improved, 3D computer graphics have become
more common, but 2D computer graphics are still widely used. Com-
puter graphics has emerged as a sub-field of computer science which
studies methods for digitally synthesizing and manipulating visual con-
tent. Over the past decade, other specialized fields have been devel-
oped like information visualization, and scientific visualization more
concerned with “the visualization of three dimensional phenomena
(architectural, meteorological, medical, biological, etc.), where
the emphasis is on realistic renderings of volumes, surfaces, illumina-
tion sources, and so forth, perhaps with a dynamic component”.

3aBJaHHS 10 TEKCTY
I. JlajiTe BiOmoBiab Ha 3anMMTAHHA.
1. Who invented the term computer graphics?
2. What does the term computer graphics refer to?
3. What new specialized fields of computer graphics have been devel-
oped lately?
I1. 3uaiigiTe y TeKCTi yci Bumaakm cygikcaimii Ta cJIOBOCKIaAaHHA.
I11. 3HaiigiTe BCi BUIAAKN MHOXKHMHH B OCTAHHBOMY a03aili.

Text 3
TYPES OF TURBINES

High-pressure condensing turbines, built in the largest sizes for
power-plant use, and of the highest efficiency, are supplied with
steam of high pressure and temperature and small volume and exhaust
it at very low pressure and large volume. This great increase in steam
volume calls for short blades at the high-pressure end and very long
ones at the low-pressure end.

High-pressure noncondensing turbines are used where water for
condensing purposes is unavailable or where all the exhaust steam at
atmospheric pressure can be used for factory processing or for heating.
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The steam volume at exhaust is moderate. These turbines are built
in small or moderate sizes only.

Back-pressure turbines are used to furnish large quantities of
steam at affixed pressure for industrial purposes, generating as a by-
product power which is dependent in amount on the demand for
heating steam. They must operate in parallel with another power
source which will make up the total amount needed.

Superposed or Topping Turbines. Another use of high-pressure
noncondensing turbines is for superposition on turbine installations of
moderate pressure. For example, an existing plant using steam at
400 Ib. and 750 °F. and having a 29-in. vacuum might be furnished
with a new boiler equipment supplying steam at 1,250 Ib. and 950 °F.
The new high back-pressure unit would exhaust steam into the old
turbines at a back pressure which would vary with the load but would
be kept safe for the old units.

Mixed-pressure turbines are supplied with steam not only from
a high-pressure source but also with low-pressure or exhaust steam,
generally from another engine or turbine. The low-pressure steam en-
ters and joins with the high-pressure steam after the latter has passed
a number of rows of blades and has expanded down to the pressure at
which the low-pressure steam is ordinarily received. Generally
the low-pressure steam is expected to furnish most of the energy,
the controlling system supplying steam from the high-pressure source
to the high-pressure end only when the load requirements are greater
than can be met by the low-pressure steam alone.

3aBIaHHs 10 TEKCTY
I. 3akingiTh peyeHHs.
1. High-pressure condensing turbines are used...
2. High-pressure noncondensing turbines are built in...
3. Back-pressure turbines operate in...
4. Superposed turbines are applied...
5. Mixed-pressure turbines are supplied...
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II. ITpoumraiiTe CJIOBOCHOJyYeHHS Ta MepPeKJadAiTh iX YKpaiHCHKOIO
MOBOIO.

efficiency; fixed pressure; installations; exhaust steam; to furnish; rows
of blades; to expand.

III. Cknagite mjaaH Tekcry.

Text 4
RECIPROCATING ENGINE PARTS

The internal combustion engine has reciprocating parts: pistons,
rings, valves and connecting rods. These parts cause engine vibration.

The piston moves up and down within the cylinder. The piston
head receives the force from the combustion of fuel within the cylin-
der and transmits it to the piston pin, connecting rod and crankshaft.

The piston has four rings. Three rings are at the head of the piston
and provide good compression. One ring is at the bottom of the pis-
ton. It controls the cylinder lubrication. The piston rings absorb heat
from the piston and transmit it to the cylinder.

The engine has valves. They are intake valves and exhaust valves.
Intake valves allow the fuel to enter the combustion chamber. Exhaust
valves allow the gases to pass from the combustion chamber. So
the valves open and close the combustion chamber where the burning
of fuel takes place. A camshaft opens each valve.

The connecting rod links the pistons and the crankshaft. It chang-
es the reciprocating motion of pistons into the rotary motion of
the crankshaft.

Pistons, rings, valves, connecting rods are reciprocating engine
parts.

The piston moves within the cylinder and transmits the forces of
the expanding gases to the piston pin, connecting rod and crankshatft.

Piston rings control the wall lubrication and absorb heat from
the piston.

The engine valves are of two types: intake valves and exhaust
valves. The valves open and close the combustion chamber. When
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the intake valve opens the fuel mixture enters the combustion cham-
ber. Through the exhaust valves the burned gases pass into the exhaust
system. The connecting rod links the piston and the crankshaft.

Additional engine parts are components of four separate systems:
electrical, fuel, lubricating and cooling.

The electrical system of the engines has a storage battery or
a magneto. Magneto provides high voltage and transmits it to the spark
plugs for the ignition. Spark plugs ignite the fuel mixture in me com-
bustion chamber.

The engine has a fuel system. The fuel system of the diesel engine
has a pump. This pump forces the fuel through injectors into
the combustion chamber where the burning of fuel takes place.
The gasoline engine has no pump, it has a carburettor. The carburet-
tor mixes the fuel and air and transmits this mixture to the combus-
tion chamber.

The engines have oil pumps. These pumps provide engine lub-
rication. The oil pumps are of three types. Qil filters are between
the pump and other engine parts. The oil filters reduce engine wear.

Cooling systems are of two types: thermosiphon and pump. They
use water for the engine cooling.

3aBaaHHs 10 TEKCTY
I. IIpounTaiiTe TEKCT Ta AaiiTe BiANOBIIb HA 3aNUTAHHA.
1. What reciprocating parts does the internal combustion engine have?
2. How does the piston work?
3. How many rings does the piston have?
4. What valves does the engine have?
5. What is the function of intake valves?
6. What is the function of exhaust valves?
7. What is the function of the connecting rod?
8. Where does the piston move?
9. What do piston rings control?
10. What are the two types of the engine valves?

87



11. What does the electrical system of the engines have?

12. What is the function of a carburettor?

I1. TIpomoBXKiTh peyeHHs.

. The internal combustion engine has reciprocating parts: ...

. The piston head receives ...

. The piston has ...

. Three rings are ...

. One ring is ...

. Intake valves allow ...

. Exhaust valves allow ...

. A camshaft opens ...

. The connecting rod links ...

I11. IlepekaaniTh AHIIIHCHKOK MOBOIO.

CranoBaTy MaJvBO; KOJIHYACTUI Bajl; KyJIauKOBUI BaJl; BiIKpUBaTU
KJIallaH; MacJio; TOJ0BKA MOPIIHS, YacTUHA, AeTajlb, MOPIIHEBUI Ma-
JIellb; BiOpallis; 1IaTyH; BIIyCKHUI KJlallaH; BUITYCKHMI KJIaIlaH; o0e-
PTUIBHUI PYX.

O 00 N O\ L AW N —

Text 5
PLASTICS

Plastics are organic substances. They are made synthetically by
polymerization, and capable of being formed into an almost endless
variety of products, e.g. threads, sheets, tubes, and moulded objects.

The ancestor of modern synthetic plastics is celluloid. Celluloid
has certain disadvantages — its flammability and the fact that it is not
readily moulded. Thus it was not until the discovery of bakelite in
1907 that the real foundation of the synthetic plastics industry was
laid.

Plastics that consist of long-chain molecules can be softened by
heat and moulded into a desired shape. These plastics are called
thermoplastic. Plastics in which the polymer chains are cross-linked
have much greater rigidity and cannot be softened. They are called
thermosetting. The terms thermoplastic and thermosetting are also
applied to the resins from which plastics are made.
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The principal agent incorporated in a plastic is the resin. The resin
may be natural, like cellulose, but it is most generally synthetic.

The resin is also known as a binder. Substances added to the plas-
tic to enhance certain properties, e.g. hardness, resistance to shock, or
resistance to abrasion, are called fillers. Examples are asbestos, glass
fibres, and wood flour. Plasticizers are also included in the formula-
tion. Antioxidants may be added to promote chemical stability and
thus prolong life.

Catalysts are added to assist the final cure (final formation of
the product), and stabilizers to protect against sunlight, heat, and oth-
er destructive factors.

The procedure used to shape a plastic into its final form depends
on the properties of the plastic. Some plastics can be injection mould-
ed. Other plastics must be compression moulded — after they are
filled into the mould they are subjected to pressure. Some plastics are
simply cast into their final shape.

3aBJaHHS 10 TEKCTY
1. JlajiTe BinmoBiab HA 3aNMTAHHHS.
1. What are plastics?
2. What are the disadvantages of celluloid?
3. When was bakelite discovered?
4. What plastics can be softened by heat?
5. How are these plastics called?
6. What is the principal agent incorporated in plastic?
7. Could you give some examples of fillers?
8. What is the main function of antioxidants?
9. What substances are added to assist the final formation of
the product?
10. In what cases are srabilizers added to the formation?
11. What does the procedure used to shape a plastic into its final form
depend on?

89



I1. IlepeknaniTe aHIiIiCHKOI0 MOBOIO CJIOBOCHOJYYEHHS .
ITpoMUCIOBICTh CHUHTETUYHMX TUIACTMAC; MOJIEKYJIa 3 TOBTUMM JaHIIIO-
TOM; JIAHLIOI 3 TIOMNEePeYHUM 3B’SI3KOM; CKJIOBOJIOKHO; OOpPOIIHO
3 IEpeBUMHU; TEXHOJIOTIYHUI TMpollec; AECTPYKTUBHI (haKTOpH; MO-
XYTh (OPMYBATUCS METONOM JIMTTS MiA TMCKOM; IMOBUHHI (hopMyBa-
THCS Yy (popMax; OCHOBHA PEUYOBUHA; TEPMOIUIACTUYHUI; TepMOpeaK-
TUBHMI; CIIOJyYHA PeYOBUHA.

II1. IIponoBxKiTh peyeHHs.

1. Celluloid has certain disadvantages ...

2. Plastics in which the polymer chains are cross-linked have ...

3. Catalysts are added to ...

4. Antioxidants may be added to ...

Text 6
PRINCIPLES OF ENGINE OPERATION

Engines operate on cycles. There are four strokes of the piston in
one cycle of engine operation. There are two outward strokes toward
the crankshaft and two inward strokes away from the crankshaft.

When the piston is at the end of the stroke away from the crank-
shaft (inward stroke) this is top dead centre (TDC). When the piston
is at the end of the outward stroke (toward the crankshaft) this, is
bottom dead centre (BDC). The piston movement from TDC to BDC
is an engine stroke.

The four strokes in a cycle of the internal combustion engine are:
intake, compression, power and exhaust.

Intake. During the intake stroke the piston moves to BDC and
the intake valve opens. This movement of the piston draws a mixture
of air and fuel into the cylinder (in a diesel this movement of
the piston draws in air only).

Compression. When the piston reaches BDC it moves toward
the cylinder head (inward motion). The valves do not open and
the piston compresses the fuel mixture between the piston and the cy-
linder head (in a diesel the piston compresses air only).
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Power. When the piston reaches TDC, an electric spark ignites
the fuel mixture in the combustion chamber of the gasoline engine (in
a diesel engine the heat of the highly compressed air ignites the fuel).

When the air-fuel mixture burns it moves the piston with great
force.

There are higher pressures in the diesel engines arid because of
these pressures the diesel engines have heavier piston pins, connecting
rods and crankshafts than the gasoline engines.

Exhaust. The exhaust stroke takes place when the piston moves
up. The exhaust, valve opens and the piston forces out the gases.
The new cycle will begin in the cylinder.

Because of the four strokes we call this engine a four-stroke-cycle
engine. The four-stroke-cycle engine with spark ignition is the most
common type of the internal combustion engine.

3aBaaHHA 10 TEKCTY

I. IepexnaniTh aHriCHKOI0 MOBOIO PEeYEHHS.

1. € gBa 30BHIlIHIX XOAa B HAIPsMKY KOJiHYACTOro Bajla i ABa
BHYTPIlTHIX XOJa Bil KOJIHYACTOTO BaJa.

2. YoTupu TakTW B LIMKJi JABUTYHA BHYTPIillIHBOTO 3TOPSIHHSI: BITYCK,
CTUCHEHHSI, poOOYill XiZl i BUXJIOI.

3. V au3eapbHuX ABUTYHax OuIbll BUCOKMM TUCK, i Uyepe3 lie IM3eJIbHi
JBUTYHU MalOTh OUTBII BaXKKi IMOPIIHEBI Majblli, IIaTyHU Ta KOJIiHYA-
Ti Bajix, HiXK OCH3WHOBI IBUTYHMU.

4. BumnyckHuii KjanaH BiIKpUBA€EThCS, i MOPIIEHb BUILTOBXYE T'a3M.

II. 3naiiniTe yci BUNMAIKM BHUKOPUCTAHHS CTYNEHIB MOPIBHSHHSA NPUK-
METHHMKIB.

II1. ITepeknaaiTh yKpaiHCbKOI0 MOBOIO pedyeHHS 3i 3BOpoTOM there+be.

IV. Cnagite 1 cnemiajibHe 3amMTAHHSA J0 KOXKHOrO ad3aly TEKCTY Ta
JlaliTe HA HHOTO BiJANOBiIb.
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Topics

OUR UNIVERSITY

On the 11" of September 2000 (twenty hundred) our Institute was
given the name of National Technical University “Kharkiv Polytech-
nical Institute”. The status of “National” is a recognition of our Insti-
tute contribution to the development of national higher education,
science and economy.

NTU “KPI” is one of the leading higher educational institutions
of Ukraine. It’s also one of the largest and oldest in our city and our
country. The Institute was founded in 1885 and was called the Tech-
nological Institute. It had only 2 departments (mechanical and chem-
ical) with 280 students. Its first director was V. L. Kirpichov —
an outstanding scientist in the field of mechanics.

At present more than 1,300 academic staff including 70 professors
and about 700 associate professors are involved in training and scien-
tific research. About 20 thousand students and 320 postgraduates are
trained at 67 specialities (at day-time and extramural departments).
During its glorious history our Polytechnic has trained nearly 130,000
(one hundred and thirty thousand) specialists.

Scientific schools of our university are well-known all over
Ukraine and the world.

The independence has allowed Ukraine to widen cooperation with
foreign countries. Some University departments cooperate with Ger-
many, Hungary, Austria, France and America in various fields of
modern technology and business.

I. Put questions to the sentences.
1. On the 11" of September 2000 our Institute was given the name of
National Technical University “Kharkiv Polytechnical Institute”.
2. The Institute was founded in 1885.
3. It had only two departments.
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4. About 20 thousand students and 320 postgraduates are trained at
day-time and extramural departments.

5. Some University departments cooperate with Germany, Hungary,
Austria, France and America in various fields of modern technology
and business.

MY HOBBY

Every person has a favorite occupation, something that he is really
interested in, something that let him express himself. I don’t mean
work — though it also can be exciting. I’m speaking about a hobby.

Some people who really enjoy their work say: my hobby is my
work. But how can a regular occupation, something that you have
to do, be a hobby? For me hobby means my favourite activity that
I like doing in my spare time. It helps me to relax and forget about
my problems.

Hobbies are variable as people themselves. Fishing, knitting,
painting, photography, racing, scuba diving — all these activities can
be hobbies (if they are not person’ constant job). But we mostly asso-
ciate a hobby with collecting things.

People usually choose an object for collecting depending on many
reasons. Rich people collect cars and houses. Those who travel a lot
can collect things from different countries: coins, national clothes or
souvenirs. If all your friends collect stamps or badges, you’ll more
likely collect the same things: so your friends will for certain appreci-
ate the true value of a rare stamps or a postcard; besides, you’ll be
able to exchange stamps.

In the twentieth century a new hobby appeared in the life of
the people — both teenagers and adults. I mean Internet. Just not
long ago only some people knew what it was, and very few people
computers in our homes, at schools, at our parents’ offices, there are
computer centres and Internet cafes all over the city. So, everyone
can join the international computer net and travel in a virtual world,
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where it’s possible to find anything that exists in real life, and even
more. The difference is that you do the things that in real life need
mobility — visit new places, meet new people, attend language clas-
ses, do shopping — you travel in space without a step out of your
computer!

Of course virtual life won’t replace us real life, and we’ll for sure
relax not only at computer monitors, but also doing real thing: real
fishing, knitting, painting, photography, racing and scuba diving.

I. Answer tha questions.

1. What is a hobby?

2. What hobbies exist?

3. How do people usually choose an object for collecting?

4. What a new hobby has appeared in the life of the people for
the last years?

5. What does hobby means for you?

6. Do you have a hobby? What is it?
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UNIT 4
Grammar

Tpusanuii yac (Continuous Tense)

IMeppexTHnii yac (Perfect Tense)
IMepdexTHo-TpuBanuii yac (Perfect Continuous Tense)
IMTacuBHmii cran (Passive Voice)

Reading Material

. Vapour Pressure

. Modern Plastics Industry

. Types of Electric Current

. Molecules

. Properties of Fats and Oils

. Modern Sources of Power Engineering
. General Characteristics of Gas Turbines
. Operation Principles of Diesel Engine
9. Two General Classes of Hydraulic Turbines
10. Types of Thermometers

11. British Thermal Unit

12. Properties of Subatomic Particles

13. Three Types of Atomic Power Plants
14. Phenomenon of Electromagnetism

15. Hydraulic and Pneumatic Servovalves
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Topics

Ukraine
Education in Ukraine
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Grammar

Tpusanuii yac (Continuous Tense)

be + Participle I (V ;,,)

Present Past Future
am was will
is Vi, Ve be Vi,
are were (shall)
now from ... till, at ..., for, when he came,
right now when she comes
at this moment

Yacu rpynu Continuous BupaxaloThb TpMBaly Ail0 (IIpolec), 10 Bia-

OyBa€eThbCsI, BimOyBasacs abo Oyme BimOyBaTHUCS B MEBHUI MOMEHT abo

mnepiofn y TeIepillHbOMY, MUHYJIOMY a00 MaiilOyTHHOMY.
3anam’graiite!

Jlesixi diecaosa He excusaromvcs y mpueaiomy 4aci:

like see know want remember suppose
love hear realize need forget seem
hate belong believe prefer understand  mean

BxuBanHs always y TemepiluHboMy TpuBajioMy 4aci (Present
Continuous) Haga€ peYEeHHIO €MOLIOHAJIBLHOIO KOJOpUTY (ipOHis,
CXBaJICHHS Ta iH.).

He is always (constantly) laughing at everything.
Bin 3aexcou nocmixaemocs Hao ycim.
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IlepdexThmii yac (Perfect Tense)

have + Participle 11
(V — ed / 1II ¢opmMma miecnoa) PII =V,

Present Past Future
Have (has) + P II had + P I will (shall) have + P 11
ever, never, just, already,
lately, recently, since, before(when, after) before she comes by
for ages, yet, today, this | he came by (3 o’clock) | (3 o’clock)
week (month, year)

Yacu nep@eKTHOI Ipylu miECTIB BUpPaXaloTh Oil0, SIKa 3aKiHYMIaCh
JI0 IEBHOTO MOMEHTY B TEIIepillHbOMY, MMHYJIOMY a00 MailOyTHbOMY
yaci; BUpaxaroTh pe3yJbTaT [il.

IlepdexTHO-TpUBaAMMIA Yac
(Perfect Continuous Tense)

| have + been + Participle I (V ing) |

Present Past Future
have (has) been + V ing | had been + V ing | will (shall) have been + V ing
for, since, all (my) life, how long...?

IMepdexkTHO-TpUBaANIUIT Yac BXUBAETLCS JISI BUPAXKEHHS [ii, 1110 MO-
yajacsli B MHUHYJOMY 1 TpuBaja J0 TeINepilllHbOro, MMHYJOro ado
MaiiOyTHLOTO MOMEHTY MOBU, BKJIIOYAIOUU HOTO.

3anam’graiire!
3 npiecmoBamu, 10 He MawTh ¢opmu Continuous, 3amicth Perfect
Continuous BxuBatoTbcs BinmosinHi ¢hopmu Perfect.

We won’t have seen him before he arrives to Kharkiv.
Mu He nobauumo tioeo, axc noku 6in He npuide do Xapkoea.
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ITacuBHuMii cTaH
(Passive Voice)

Simple Continuous Perfect
be + Participle II | be + being + Participle II | have + been + Participle I1
am is are + 'V, am (is, are) being + V, have (has) been + V,
was (were) + V; was (were) being + V; had been + V;
will (shall) be + V; — will (shall) have + been + V,

Oco0MBOCTI MepeKIaxy KOHCTPYKIIiii MACMBHOTO CTaHY

| It + be + V,

ITacuBHUI1 3BOPOT 3 (popMaJbHUM IiAMETOM if TIepeKIadaeTbCsl He-
03HAUYE€HO-0COOOBUM PEUCHHSIM.

It is known that the atom consists of three particles.
Bidomo, wio amom ckaadaemvcs 3 mpbox 4acmok.

It is said that his opinion may be relied on.
Tosopsams, wo Ha 1ioeo OyMKYy MOICHA NOKAAOAMUCH.

2.

I (Mene, meHi)
she (i, iit)

he (iioro, fiomy) +be +V,
we (Hac, Ham)
you (Tebe, T0oOi)
they (ix, im)

I was shown a new electric device.
Meni nokazasu Hosuil eseKkmpuunuli npuao.

I was invited to the birthday party.
Mene 3anpocuau Ha OeHb HAPOONCEHHS.

98




S + P (be + V;) + npuiiMeHHUK

Ilepexaad nouunaemocs 3 8i0n06iOHO20 YKPAIHCbK020 NPUIIMEHHUKA

to deal with

to depend on

to laugh at

to look at

to speak about

to pay attention to
to refer to

to rely on

to speak to smb about smth
to send for

to work on

to wait for

answer
affect
follow
influence

MaTH CIIPaBy 3
TTOKJIamaTrcs Ha
CMisITUCS Haf
TUBUTUCS HA
TOBOPUTH TPO
3BepTaTH yBary Ha
rocujiaTucs Ha
TTOKJIamaTrcs Ha
TOBOPUTU 3 (KUMOCH) MPO (LIOCh)
TTOCWJIATH 32
MpaloBaTi Haj
yekaTu Ha

3anam’saraiite!
BiImoBigaTk Ha
JiATH Ha, BIUIMBATH Ha
iTh 3a
BIUIMBAaTH Ha

Tsiolkovsky’s works are often referred to.

Ha npaui Lioakoecvkoeo uacmo nocusaromucs.

The gamma rays are not affected by a magnetic field.
Ha eamma-npomeri e die maeHimue nose.

Exercises

Exercise 1. Open the brackets using the verbs in Present or Past Con-
tinuous, Present or Past Simple.

1. Nina (to celebrate) her birthday yesterday. Her room looked beau-
tiful, there (to be) many flowers in it. When I (to come) in, somebody
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(to play) the piano, two or three pairs (to dance). 2. Listen! Some-
body (to play) the piano. 3. I (to like) music very much. 4. When
I (to look) out of the window, it (to rain) heavily and people (to hur-
ry) along the streets. 5. What you (to do) at seven o’clock yesterday?
— I (to have) supper. 6. When I (to come) home yesterday, I (to see)
that all my family (to sit) around the table. Father (to read) a letter
from my uncle who (to live) in Kyiv. 7. Where you (to be) yesterday?
— I (to be) at home the whole day. — How strange. I (to ring) you
up at two o’clock, but nobody (to answer). — Oh, I (to be) in
the garden. I (to read) your book and (not to hear) the telephone.
8. What you (to do) at five o’clock yesterday? — I (to work) in
the library. — I (to be) there, too, but I (not to see) you. 9. Yesterday
I (to work) at my English from five till seven. 10. It (to rain)
the whole day yesterday. 11. Where your sister (to be) now? — She
(to be) in her room. She (to do) her homework.

Exercise 2. Open the brackets using the verb in Past Simple or Past
Continuous.

1. When I (to ring) up my friend, he (to sleep). 2. When grandfather
(to watch) TV, he (to fall) asleep. 3. When my friend (to come) to see
me, I (to do) my homework. 4. When I (to go) to the stadium,
I (to meet) Kate and Ann. 5. When Nick (to ring) me up yesterday,
I (to help) his mother. 6. When the children (to walk) through
the wood, they (to see) a fox. 7. When I (to come) home, my sister
(to wash) the floor. 8. When Mike (to play) in the yard, he (to find)
aball. 9. When I (to draw) yesterday, I (to break) two pencils.
10. When I (to meet) Tom, he (to go) to the shop. 11. When
I (tolook) out of the window, the children (to play) hide-and-seek.
12. T (to go) to the theatre yesterday. 13. At seven o’clock yesterday
I (to go) to the theatre. 14. What you (to do) at 5 o’clock yesterday?
— I (to play) the piano. 15. When I (to come) to school, the children
(to stand) near the classroom. 16. We (to play) in the yard the whole
evening yesterday. 17. When I (to prepare) breakfast in the morning,
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I (to cut) my finger. 18. Last year I (to go) to the United States.
19. You (to go) to Great Britain last year? — No, I (to go) to France.
20. What you (to do) yesterday? — I (to translate) a very long article.

Exercise 3. Translate the following sentences paying attention to the use
of Indefinite, Continuous, Perfect Tenses in the Active Voice.

1. My friend studies at the department of FElectrical Engineering.
I study at the same department. We do research. Comrade Ivanov also
does his research. 2. We discussed various problems at the seminar.
3. They did many operations on the computer ES-1045. 4. Yesterday
we went to the Institute library. 5. I answered all the questions at
the exam in mathematics. 6. We will solve this algebraic problem.
7. They will do their work in time. 8. I will compare my results with
yours. 9. When you came he was calculating his problem. 10. She
was discussing some questions with her instructor. 11. I will be waiting
for you at 6 o’clock. 12. He has given a short answer to my question.
13. I have just come from France. 14. They have already gone home.
15. They had written the program for the computer by June.

Exercise 4. Choose the necessary adverbs of time and put them into
the necessary place.

1. She has graduated from a medical college (two years ago, al-
ready). 2. Interesting and significant researches have been conducted
in our research laboratory (at that time, since 1999). 3. They have
improved their equipment (last year, just). 4. Our laboratory was pro-
vided with modern research equipment (a year ago, just). 5. A great
number of new research laboratories have been constructed in our
country (ten years ago, since 1970).

Exercise 5. In the following sentences supply yer or already, whichever is
correct.

1. Dan has ... bought the tickets for the game. 2. Our figure skaters
have ... been to Finland twice. 3. But they haven’t visited Sweden ....
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4. Has the Marathon race begun ... ? 5. The contestants have ... left
for the airport. 6. The football fans have ... taken their seats. 7. I’ve not
used my new skates.... 8. She’s not rooted for a single team ... .
9. We’ve not translated this text ... .

Exercise 6. Place the indicated adverb in its proper position in the sen-
tence.

1. Bill’s been a very careful hammer-thrower (usually). 2. Art takes part
in cross-country skiing races (often). 3. My elder brother Gregory
played with us. (seldom). 4. Elizabeth plays the piano (well).
5. Charles has been a football fan (never). 6. She is late for our meet-
ings (always). 7. Have they spoken to you about their plans? (ever).
8. Does she fail to prepare her homework? (sometimes). 9. Does she pre-
pare her homework? (generally). 10. Have you spoken to him about
breaking a record? (ever). 11. Do you train in this gymnasium? (usually).

Exercise 7. Use the necessary form of the verb. Translate the sentences.

1. My sister ... (come) to visit me next month 2. Listen! Someone ...
(knock) at the door. 3. Look! I believe that it is Helen who ... (cross)
the street. 4. The sun ... (shine) brightly when we got up this morn-
ing. 5. Walter... (study) English for a few weeks last year. 6. 1 ...
(translate) this article when you rang me up. 7. He said that he ...
(leave) before the telegram came. 8. Where ... he ... (go) on his vaca-
tion next year? 9. A bad workman ... (quarrel) with his tools. 10. Jack
... (be) the life and soul of the party yesterday. 11. I ... (take) the lib-
erty of borrowing your dictionary while you were absent. 12. His two
great interests in life ... (be) music and painting. 13. She ... (give) us
an indefinite answer yesterday. 14. He ... (have) the impudence to say
that I was telling lies! 15. How often ... you ... (hear) from your brother?
16. Two heads ... (be) better than one. 17. We ... (have) a slight earth-
quake last night. 18. Sandy ... (read) all these English and French
books. 19. Follow this road until you ... (reach) the Post Office, then
turn left. 20. Martin ... (pass) all his examinations with flying colours.
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21. 1 ... (make) a great find in a second-hand bookshop yesterday.
22. We feel that he ... (tell) us the truth. 23. I have a fancy that Ma-
bel ... (arrive) late. 24. Ruth ... (fall) in love with your friend Oscar.
25. They ... (feel) quite exhausted when they ... (reach) the top of
the mountain.

Exercise 8. Open the brackets using the necessary form of the verb.
Translate the sentences.

1. Where is your luggage? — 1 (to leave) it at the station. I (to take) it
tomorrow when Nick (to come) to help me. 2. I (to read) about
an hour when he (to come). 3. The play (not yet to begin) and
the people (to talk) in the hall. 4. Yesterday 1 (to buy) a new pair of
gloves, as I (to lose) the old ones. 5. We (to walk) in silence. He al-
ready (to tell) me all that (to be) interesting about himself, and
I (to have) nothing to tell him. 6. The moon (not to rise) yet, and
only two stars, like two distant lighthouses, (to shine) in the dark blue
sky. 7. One night a little swallow (to fly) over the city. Its friends
(to fly) away to Egypt six weeks before, but it (to stay) behind.
8. What you (to do) these three months? 9. Our train starts late in
the evening, so if you (to come) at seven o’clock, we still do pack our
luggage. 10. When you (to see) him last? 11. I (to meet) him when he
(to walk) across the park. 12. You ever (to act) on the stage? — Why
yes, that’s what I (to do) for the last six years. 13. Don’t enter
the bedroom! The child (to sleep) there, and he always (to wake) up
when somebody (to open) the door.

Exercise 9. Read and translate the following sentences paying attention
to the predicates in Passive voice.

1. These digits are easily multiplied. 2. 1 was asked many questions
about my work. 3. They were explained how to solve this problem on
a computer. 4. The sequence of reasonable operations has been per-
formed by the computer. 5. The new department of mathematics has
just been opened. 6. Many books on computers’ organization and ar-
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chitecture had been translated from English into Ukrainian by the end
of last year. 7. The experiments on the new microcomputer were being
carried out during the whole month. 8. All the digits are recorded on
the paper tape when addition is performed. 9. The new key adding
machine was transferred into the next room yesterday. 10. The se-
quence of reasonable operations is now being carried out by this mi-
crocomputer. 11. The conference was addressed by a well-known sci-
entist. 12. The invention of computers was spoken of at the last lec-
ture. 13. Modern personal computers are always looked at with inter-
est. 14. Many new branches of industry have been developed in our
country since World War I1.

Exercise 10. Fill in the blanks with the verbs given below. Use them in
Passive voice.

To express; to carry out; to invent; to record; to polarize; to tell; to store;
fo represent; to require; to construct.

1. All the digits inside the hardware ... by the arranging of the special
equipment. 2. Complex calculations ... with the help of a computer.
3. A special counter wheel (paxyBajibHe Kojieco) for an arithmometer
... by a Russian engineer V. T. Ordner in 1874. 4. The answers of
computations ... often in the form of tables. 5. Small spots on a sur-
face inside a computer ... magnetically. 6. By means of instruction any
computer ... what operations to perform. 7. All instructions ... in regis-
ters, the units of hardware. 8. Any information ... by the binary system.
9. Numbers or instructions ... for solving a problem by a computer.
10. Several computing units ... by M. V. Lomonosov for computational
science.

Exercise 11. Find the sentences in Passive voice.

1. Several new office buildings have been constructed in the town la-
tely. 2. They have just constructed the new building for the theatre.
3. The buildings for the hospital and a new department store were con-
structed two years ago. 4. English is spoken in many countries of
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the world. 5. The language spoken in Brazil isn’t English. 6. Was he
invited to come to the office? Yes, he was. 7. He was offered a very
interesting job there. 8. The job offered to him is so interesting.
9. The system used here is of simple construction. 10. The name given
to the system is very short. 11. The system was examined yesterday.

Exercise 12. Practice changing these sentences to passive form.

1. They deliver all the mail at half past nine. 2. The teacher corrects
our composition at home. 3. Everyone hears our broadcasts. 4. This
engineer writes all the letters in English. 5. William teaches this group
of children. 6. Mary has written several articles for this journal.
7. They will finish the work on Saturday. 8. The students will buy
the theatre tickets now. 9. They must send this package at once.
10. All of us must study these rules. 11. You must write this applica-
tion in ink. 12. They published this booklet in our town. 13. His bad
behaviour disappointed all of us. 14. They will build this block of flats
in six months. 15. We can use all this material right now. 16. Every-
body knows you.

Exercise 13. Put in the necessary form of the verb (Active or Passive) in
the Present Indefinite.

Model: make(s) — is (are) made.

1. Part I of the experiment ... in the first two weeks of the month.
2. Everyone ... the same experiment and exercise at the same time.
3. Part 2 of the experiment ... in the last two weeks of the month.
4. You must ... the experiment today. 5. The experiments in Part 1 ...
in Mechanics and Optics Laboratories on the first floor. 6. You may ...
any part you like.

Exercise 14. Translate the following sentences.

1. The Shevchenko Museum is devoted to the life and public acti-
vity of great Ukrainian poet and painter, a revolutionary democrat.
2. St. Sophia Cathedral, an outstanding monument of architecture in
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Ukraine, was built in the first half of the 11" century. 3. The history
of Shevchenko Opera Theatre is closely connected with the establish-
ing and progress of Ukrainian musical culture. 4. The Kyiv State Uni-
versity was named after Shevchenko in 1939. 5. Kreshchatik, the main
street of Kyiv was restored in the 1950s. 6. He was awarded with
the Order of Yaroslav Mudri.

Exercise 15. Translate the following sentences.

1. The librarian explained that the library included collections of
many works. 2. The most precious volumes are given below.
3 The temperature and humidity are carefully controlled. 4. It is
known that mathematical analysis is an important division of higher
mathematics. 5. It was stressed that mathematical methods were pene-
trating deeply into different sciences and economics.

Exercise 16. Find Passive Voice in the sentences given below and trans-
late the sentences.

a) 1. Polymers are machined much better and easier than wood, stone
or metal, therefore so much attention is being given to these man-
made materials at present. 2. Polyethylene (PE) was discovered as
early as 1933, but it was not produced in any large quantities until
World War II. 3. It is made from an easily obtainable by-product of
petroleum. 4. Polypropylene (PP) resins are being used in films, tubes
and hundred of other industrial articles. 5. To meet the present-day
requirements much more kinds of both cheap and durable polymer
materials will be turned out by our chemical industry in future.

b) 1. The development of heavy industry in our county is paid great
attention to. 2. It should be said that all the chemical elements known
to science can be found in the Ural mountains. 3. It is no wonder,
therefore, that the development of the country’s economy is greatly
influenced by the Urals. 4. Some metals and minerals found there are
looked upon as extraordinarily valuable, for instance, titanium, vana-
dium and lots of others. 5. They are made use of in some highly im-
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portant industries. 6. The iron ores of the Ural mountains are spoken
about as having no equal in quantity and variety.

Exercise 17. Check your knowledge of Passive Voice by translating
the following sentences.

1. The air is warmed by the sun, not directly by the sun rays but due
to the fact that the earth absorbs the radiation from the sun, converts
it into heat and then transfers this heat to the air by convection.
2. When a body or structure is subjected to external loads internal
forces are created by the corresponding elastic deformations of the body
or structure which oppose the external forces and thereby maintain
equilibrium. 3. It has been estimated that some 8,000 millions of me-
teors enter our atmosphere each day. 4. It is said that he will become
a good specialist. 5. It will thus be seen that the motor action and
the dynamo action, which for the sake of convenience are studied
separately, cannot, as a matter of fact, have separate existence. 6. We
were told that he was making considerable progress in his English.

Exercise 18. Define the tense of the predicate and translate the sen-
tences.

1. Great progress has been made in radio engineering since
A. S. Popov’s invention. 2. Radio has helped to bring remote areas of
the country closer to Kyiv. 3. The importance of radio has not less-
ened with the appearance of television. 4. With the appearance of
cosmic transmitters TV has become accessible in remote areas of
the country. 5. The lab is equipped with TV apparatus. 6. Trans-
missions are conducted from theatres with the help of mobile TV sta-
tions.

Exercise 19. Open the brackets using the necessary form of the verb.
1. Popov’s “storm indicator”, which he (to demonstrate) in 1855,
(to be) the prototype of modern radio receivers. 2. Great progress
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(to be made) in radio engineering since then. 3. We can (to call)
radio a newspaper needing no paper and reaching all distance. 4. Ra-
dio (to help) to bring remote areas closer to cultural centers of
the country. 5. The importance of radio (not to lessen) with the appe-
arance of television. 6. The main TV center (to be situated) in Kyiv.
7. Many programmes (to be transmitted) from special TV Theatre.
8. The inventor of the radio A. S. Popov (to be born) in 1859. 9. He
(to graduate) from the Petersburg University in 1883. 10. The deve-
lopment of television (to begin) with the work of Boris Rodin.
11. He (to put forward) the idea of using an electron-beam tube
to receive pictures.

Exercise 20. Translate the following sentences, pay attention to
the predicates.

a) 1. The Nobel Prize has been awarded to British scientists for this
outstanding discovery. 2. The young branch of science has already
developed into hundreds of instruments. 3. Lasers have been used by
building workers, drillers, communication workers. They have been
made to help doctors and scientists in their research. 4. Our specialists
have developed laser units for continuous cutting of metals, glass,
plastics, and so on. 5. The bloodless knife has been used to perform
a number of operations on internal organs. 6. Modern enterprises
have been built in many cities and towns.

b) 1. US scientists have opened a fundamentally new road in space
exploration. 2. By the beginning of the 19" century the atomic theo-
ry of the structure of matter had been established experimentally.
3. When modern computers had been designed they found wide appli-
cation in industry. 4. Great success has been achieved in the study of
the Moon and the planets of the Solar System. 5. Many new industri-
al enterprises will have been built in Africa by the end of the five-year
period. 6. More than 300 new models of tractors and various other
machines have been designed and recommended for mass production.
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Exercise 21. Translate the following sentences, pay attention to
the predicates.

1. Research institutes of the Academy of Sciences obtained valuable
results in the study of the process of control. 2. Scientists have solved
many problems of the linear and nonlinear theory of automatic con-
trol, and theory of optimum control systems. 3. Control of vast sys-
tems has been computerized and new computers have been developed.
4. Scientists are searching for ways of solving the problem of con-
trolled thermonuclear fusion. 5. Much progress has been made in nu-
clear power engineering. 6. The first home electronic computer was
built in 1952. 7. New and more efficient computers were developed in
subsequent years. 8. Research in science knows no end, but it is espe-
cially fruitful when scientists are inspired by ideals of social progress
and peace. 9. The first atomic clock was developed by Nobel Prize
winners Basov and Prochorov. 10. The clock improved the accuracy
of the time standard 10,000 fold, and provided an interesting discov-
ery, namely, that the Earth’s rotation slows down in spring and quick-
ens in autumn. 11. When the great number of experiments and re-
searches had been done, the sputnik was launched. 12. The discovery
of radioactive substances took place at the end of the 19" century.
Less than fifty years later, man’s mind had developed ways of using
nuclear reactions, created atomic piles, and produced radioactive iso-
topes.

Exercise 22. Define the tense of the predicate, translate the following
sentences.

1. Mechanics deals with a variety of problems. 2. This type of prob-
lem is dealt with in mechanics. 3. Mechanics treats of terrestrial bod-
ies in state of rest, that is, a state of equilibrium. 4. A trajectory may
be either of straight or curved lines, in accordance with which the mo-
tion of a point is then described either as rectilinear or curvilinear
one. 5. The rotation of the electric motor is transmitted to
the spindle of the lathe. 6. By setting the lathe properly we might ob-
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tain the required rotation speed of the spindle. 7. We will study in de-
tail the first compound of chlorine. 8. Its compounds with hydrogen
will be represented by formula HCI.

Exercise 23. Translate the following sentences.

1. Electronics solves the most complicated problems in automation
and production processes by relatively simple means. 2. A lot of
problems find solution in modern electronics. 3. The Russian physi-
cist Stoletov was the first to formulate the law of electron emission by
a heated body. 4. The first two-electrode valves were made in 1904.
5. The development of electronic amplifiers has made it possible
to utilize a number of familiar physical phenomena. 6. Photocells be-
came widely used only in conjunction with electron valves. 7. The pre-
paratory stage in the development of electronic devices was laid pri-
marily by the profound researches of the Russian physicist Stoletov.
8. The mercury rectifier is a device for economical conversion of al-
ternating current into direct current. 9. The use of the photoelectric
effect, i.e., the emission of electrons by a metal under the action of
light was especially important in electronics.

Exercise 24. Open the brackets using the necessary form of the verb.

1. Electronics (to be) the science that (to study) the principles and
technology of electronic and ionic devices. 2. Electronics (to be)
the basis of modern automation. 3. It (solve) the most complicated
problems in automation. 4. It (to be) possible to use this method.
5.It (to be) necessary to solve this problem long ago.
6. The discovery of radio by A. Popov (to give) a powerful stimu-
lus to the development of electronics. 7. The first two-electrode valves
(to be made) in 1904. 8. The use of a grid (to make) it possible to use
the three-electrode valve as an amplifier. 9. The development of elec-
tronic amplifiers (to make) it possible to utilize a number of familiar
physical phenomena.
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Reading Material

Text 1
VAPOUR PRESSURE

Every liquid produces a vapour as the molecules near its surface
free themselves from the attraction of their neighbours and fly off into
space. This vapour exerts pressure on any containing vessel and
the amount of pressure exerted by the vapour of any particular liquid
depends solely on the temperature of the liquid surface; the higher
the temperature, the greater the pressure. For any liquid a graph can
be drawn showing the relationship between this vapour pressure and
the temperature of the liquid surface.

How can gas be liquefied?

When heat is removed from a gas its temperature is lowered until
it reaches a value corresponding to the pressure (see above) after
which further removal of heat liquefies the gas. Alternatively, an in-
crease in pressure combined with removal of heat makes it possible
to liquefy the gas without reducing its temperature.

What is superheated vapour?

It is vapour removed from contact with its liquid and at a tempe-
rature higher than that which corresponds to its pressure as indicated
by the temperature-pressure-vapour relationship for that particular
substance.

What is saturated vapour?

It is vapour whose temperature and pressure are in accordance
with the temperature-vapour-pressure relationship for the particular
substance. Vapour in contact with its liquid is saturated.

3aBIaHHs 10 TEKCTY
1. JlaiiTe BinmoBiap HA 3aNMTAHHS.
1. What does every liquid produce?
2. What is saturated vapour?
3. What is superheated vapour?
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I1. 3anoBHiTH NPOMYCKH BiANOBIIHUMM 32 3MICTOM CJIOBAMH.

1. Every liquid produces ... (vapour, gas, fog).

2. For any liquid a ... can be drawn (table, picture, graph).

3. The higher the temperature of a liquid surface, the greater the ...
(power, pressure, speed).

4. Vapour in contact with its liquid is ... (dissapiered, saturated, over-
heated).

5. The rate of production of energy is ... (voltage, resistance, horse-
power).

6. The kilowatt is another unit of ... (weight, velocity, power).

III. CknagiTe Tpu cneniajibHi 3aMMTAHHA 10 TEKCTY.

Text 2
MODERN PLASTICS INDUSTRY

Plastics are among the most important materials resulting from
scientific discoveries of the last hundred years. The foundation of
the modern plastics industry really begins with the discovery of bake-
lite by Backeland, the Belgian chemist. Bakelite is a thermo-setting
resin; once moulded at a high temperature before cooling, it keeps its
shape and can not be moulded again. It proved a new substance of
very good qualities, for instance, as an insulating material in the elec-
tric industry. Backeland could synthesize it from coal, lime, water,
and air, and thus he produced the first wholly synthetic plastic.

There are now hundreds of different plastics, each with its own
particular properties. On the one hand, we have bakelite, hard, rigid
and quite impenetrable by light even in a thin layer. On the other
hand, we can make plastics which are as flexible as celluloid, even
more transparent, and yet extremely hard.

Plastics are used largely for small articles, varying from electric
light switches to the dash-boards of cars. It is believed that with
the production of stronger plastics and new methods of manufacture,
there will be no technical limit to the size of articles.
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The scientists of a plastics laboratory together with workers and
technicians have already developed a motor-car coach made com-
pletely of plastics. It will be highly durable, light, sound-proof, heat-
and corrosion-resistant.

There would be hardly any sphere in which these astonishing ma-
terials may not be applied when future research has made even greater
improvements available.

Nearly all the plastics are compounds of such simple elements as
carbon, hydrogen, oxygen and sometimes nitrogen. The characteristics
of the various plastics depend upon the way in which these elements
are combined, and organic chemists have developed a technique of
setting out the composition of the molecule in diagrammatic form.

To summarize the question as briefly as possible it may be said
that the various elements are combined to form long molecular chains
which, although they cannot be seen under the microscope, are sus-
ceptible to X-ray analysis. The general theory at the moment seems
to be that in the plastics of the cellulose acetate type the treads are
arranged in long bundles, while in the other plastics which give no
X-ray patterns the treads are probably in tangled masses.

Another word which inevitably crops up in any discussion of plas-
tic structure is polymerization. Polymers can be defined as substances
having the same atoms present in the same proportions, but having
different molecular weights and physical properties. For example, ac-
etaldehyde (C,H,O) may be converted into paraldehyde (C,H,0);.
Some substances polymerize spontaneously at room temperature,
others need the application of heat or some catalyst. The result is
the formation of a new compound which may have characteristics
entirely different from the original.

Coal, cellulose in the form of cotton linters or wood pulp, sul-
phuric, nitric and acetic acids, casein, urea, formal dehyde, glycerine,
and various vegetable products are the basic materials for the plastics
industry.
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3aBIaHHA A0 TEKCTY
I. JlajiTe BiamoBigb Ha 3anMUTAHHA.
1. What major problem is discussed in the text? Express your opinion
on the problem.
2. When did the foundation of the modern plastics industry really
begin?
3. How can polymers be defined?
I1. IIpomoBXiTh peyeHHs.
1. The foundation of the modern plastics industry really begins with...
2. Bakelite is...
3. The characteristics of the various plastics depend upon...
4. Plastics are used largely for...
II1. 3pobiTb anami3 ycix hopm miecaoBa, AKi 3ycTpiualOThbCs B TEKCTi.

Text 3
TYPES OF ELECTRIC CURRENT

The question is often asked: “What is an electric current?” If we
could examine the inside of a copper wire while a current flowing,
we should see an electron, leaving one copper atom, moving over to
the next copper atom and so on. This stream of electrons moving
along from atom to atom is called an electric current. The practical
unit of current is called the ampere.

No one has ever seen an electric current. We only know of
the existence of a current owing to its effects. A current can heat
a conductor, it can have a chemical action when passing through
a solution, or it can produce a magnetic effect. We can measure cur-
rents by observing their heating, chemical or magnetic effects.

Two things are necessary to cause an electric current to flow:
first — a complete circuit, and second — a driving force called
the electromotive force (e.m.f.).

If we were to put free electrons on an insulated copper ball, what
would they do? In this case they would try to repel each other.
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In case we connected this charged ball to another ball of equal
size by a copper wire, would be the result? The electrons would move
along the copper wire until the number of electrons on each ball were
the same. This is an example of electromotive force causing a current
to flow.

A battery has a surplus of electrons on one of its two plates; so we
say that a battery furnishes an e.m.f.

If a copper wire is run from one plate to the other, a current flows
in the complete circuit thus made. If a small bulb is placed in the cir-
cuit, it will light up, giving evidence to a current flow.

If the battery were disconnected and a generator substituted for it,
we should have a typical lighting system.

3aBaaHHs 10 TEKCTY
1. JlaiiTe BinmoBiap HA 3aNMMTAHHS.
1. What is called an electric current?
2. Can you see an electric current?
3. How do we know of the existence of the electric current?
I1. 3naiigiTe y TekcTi iHTepHALIOHATI3MMU.
III. CKnamiTe miaH TEKCTY.

Text 4
MOLECULES

To the modem chemist, the atom is the smallest particle of an el-
ement that can enter into a chemical reaction. Thus, each element
has atoms that are peculiar to itself and different from those of each
of the other elements. Chemical reactions occur when atoms of differ-
ent kinds unite to form groups in which they bear definite relation-
ships to each other or when these groups undergo disruption or rear-
rangement. Chemical unions are of two general types.

In one type of union, atoms become bonded together to form de-
finite aggregates that exist as independent, electrically neutral particles
and are known as molecules (Latin — little mass). Some elements
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have atoms that unite with others of their own kind to form mole-
cules. These are known as elemental molecules and arc exemplified by
the chlorine molecule which is made up of two chlorine atoms. Com-
pound molecules are composed of two or more kinds of atoms and
are exemplified by the water molecule, which contains two atoms of
hydrogen and one of oxygen.

To give a short definition of a molecule is not to give a more or
less full account of properties. Molecules are regarded as the smallest
particles or elementary substances that can have independent exist-
ence. They account for the chemical properties and at least some of
the physical properties of the substance they constitute. A single mo-
lecule does not exhibit in full the physical properties commonly asso-
ciated with its particular variety of matter. These properties arise both
within the molecule itself and within the aggregates of like molecules
that constitute a sample of the given substance. The density of water
depends not only on the mass and volume of individual molecules but
also on the manner in which the molecules are packed together. Since
the chemist works with the aggregates, their properties are of great
practical importance.

A molecule of a compound contains, of necessity, at least two dif-
ferent atoms. An element molecule may contain only one atom, or it
may contain two or more. Helium has monoatomic molecules; chlo-
rine and hydrogen each exist as diatomic molecules; and sulphur mo-
lecules contain eight atoms. During reactions the atoms of elemental
molecules usually are separated and individually redistributed in new
combinations.

3aBIaHHs 10 TEKCTY
I. 3’ennaiiTe ABiI YaCTHHM pedYeHHS.
1. Chemical changes
2. Melting, boiling and
3. Chemists investigate the aggregates
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4. Dehydration synthesis is a chemical reaction that involves mole-
cules

5. Chemical bond is a process of

6. Hydrocarbons are organic molecules

7. Chlorination is a method of water

8. Diatomic molecules are made up of identical elements

A. to form larger and complex molecules.

B. evaporation are the physical changes

C. that consist of carbon and hydrogen.

D. and are called diatomic elements.

E. linking elements (atoms) in molecules by electrical force.

F. can form new substances.

G. disinfection and is used all over the world.

H. that are of great practical importance.

I1. Bu3naure, siki peyeHHs € npasuwiibHuMHU (t), a aki Hi (f).

1. Atom takes part in aggregation.

2. Atoms join with others of different kind to form ions.

3. Polymer molecules may contain many thousands of component
molecules.

4. Chemical bonds are interactions that separate atoms in chemical
elements.

5. The density of water depends on the mass and volume of compounds.
6. Diatomic molecules consist of five atoms that are chemically unbound.
II1. IlepeknaaiTh YKPaiHCHKOIO CJIOBA Ta CJIOBOCHOJIYYEHHS.

Chemical reactions, physical properties, chlorine molecule, independ-
ent existence, exemplify, substance, mass and volume, diatomic mole-
cules, sulphur, molecules, neutral particles, rearrangement, Helium,
disruption, monoatomic molecules, contain, occur, aggregates, hyd-
rogen.

IV. 3anoBHiTh NPONYCKH CJIOBOCHOIYYEHHSIMH, IO HABEAEHI HIKYE.
chemical properties density chemists redistributed constitute molecule at-
om measure the volume

117



1. ... is a small part of an element.

2. ... analyze substances, conduct experiments and write different re-
ports on chemical processing.

3. The ions put together by the dissociation of any ... are of two kinds.
4. People study ... of different things and materials in order to develop
new goods.

5. Boats and ships can float on the water because of the difference
between mass and....

6. Oxygen, carbon, hydrogen, nitrogen, calcium and phosphorous ...
our body.

7. It is difficult to ... of a liquid because liquids can change their
shapes.

8. The atoms of molecules can be ... in various combinations.

V. CkaagiTh 3anmMTaHHs, PO3TAINOBYIOUH CJIOBA Y MPABUJIBHOMY IO-
PAIKY.

1. What / atom / consist / does / of?

. is / What / molecule / a?

. How / are / bonded / atoms / to / a molecule / form?

. When/ the chemical/ the molecules/ reactions/ occur/ between/ do?

. What/ the/ chemical reactions/ characteristic / are/ features of/ the?

. What / the physical / the substances / properties /are / of?

. How / we / different /define / the density / do / of / substances?

. What / happen / molecules / to / the / during / the/ can / reactions?

0NN AW

Text 5
PROPERTIES OF FATS AND OILS

For an understanding of the place of fats and oils in the diet and
in the arts, some elementary knowledge of their chemical and physical
properties is essential. It is the object of this section to present
the minimum of such necessary information in the simplest way prac-
ticable. For complete treatment of the chemistry of fats and oils see
J. Lewkowitsch, Chemical Technology and Analysis of Oils, Fats, and
Waxes (London, Macmillan, 1922, 3 vols., 6th edition).
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As already stated, fats may be decomposed into glycerin and fatty
acids. This manner of decomposition takes place only in the presence
of moisture. For each molecule (a molecule is the smallest particle of
a substance that can exist and still exhibit the properties of that sub-
stance) of glycerin set free there are set free three molecules of fatty
acid. In the process three molecules of water are taken up, partly
to help re-form the glycerin and partly to help re-form the fatty acids.
Conversely (in the laboratory) the fat may be reconstituted from gly-
cerin and fatty acid, in which event three molecules of water are set
free for each molecule of fat synthesized.

The process of splitting a substance whereby water is taken up is
known to chemists as hydrolysis, a word which is merely Greek for
cleavage by water. The process is often termed saponification, since it
was first observed to take place in the manufacture of soap. The term
saponification (instead of the more exact term hydrolysis) is, however,
applied indiscriminately and inappropriately to any chemical change
of this nature, whether or not soap is formed. Nowadays in industry
fats are very often converted into glycerin and fatty acids — that is,
hydrolyzed — without the formation of any soap whatever. A soap is
merely the combination of a fatty acid with a metal, i.e., it is a salt.
The commonest soaps are the fatty-acid salts of sodium (sodium is
a soft, white metal obtained from common salt, sodium chloride) and
potassium. (Potassium is also a soft, white metal obtained from wood
ashes or from certain minerals found in Germany, Alsace, and else-
where. Both sodium and potassium oxidize with great rapidity when
exposed to the air, and hence are never found in nature except in
the form of their compounds.) Hard soaps are sodium salts; soft
soaps, potassium salts. The fatty-acid salts of ammonium are also
sometimes used for cleansing. Only a few other soaps are of practical
importance, for example lead soaps which are used in medicinal plas-
ters, zinc soaps which are used in ointments, and aluminum soaps
which are used in waterproofing. Very few of the salts of fatty acids
have the properties of common soap. Most of them are but slightly
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soluble in water, and therefore do not yield suds and have little or no
detergent (i.e., cleansing) action. All are nevertheless termed soaps by
chemists.

3aBJaHHA 10 TEKCTY
I. 3naiigiTe y Tekcri Bci peyenHsa 3 Passive Voice; Ha3BiTh yac npu-
cyaKa.
I1. ITocTaBTe MO OHOMY 3AMMTAHHIO 0 KOXKHOTO a03aIly TEKCTY.
III. CknagiTe mjaaH Tekcry.

Text 6
MODERN SOURCES OF POWER ENGINEERING

Power in its perfect form — electric power-determines the pace of
the technological advance of mankind.

The numerous machines, mechanisms and automatic devices
functioning in industry, agriculture, transport and every day life de-
pend upon power production. In the twentieth century, mankind’s
progress depends not only on electricity output, but also on the effi-
ciency of application of electricity in all spheres of the national eco-
nomy.

The extensive consumption of electricity and its key role in deve-
loping the productive forces is accounted for by its high efficiency and
huge advantages over other types of energy. It is the cleanest, most
universal and efficient. Electricity can be transmitted over long dis-
tances. It is easily distributed among numerous consumers, or on
the contrary, can be concentrated into gigantic capacities.

Electricity has a revolutionizing effect on machinery and techno-
logy in all spheres of economy. This accounts for the priority given
to the accelerated development of electricity all over the world.

For quite a long time man has been using wind, water and other
conventional sources for producing electric power.

The world’s first experimental atomic power station was put into
operation in 1954.
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3aBaaHHs 10 TEKCTY

I. Jaiite BignoBiab HA 3aNMTAHHSI.

1. What determines the pace of the technological progress of man-
kind?

2. What new kind of power station was put into operation in 1954?

3. What conventional sources of power do you know?

I1. IlepeknazaiTs yKpaiHCbKOIO BCi peyeHHs 3 a03amiB 3, 4, B IKHX BXKH-
TO MACHUBHMIA CTaH, i BU3HAYITH Yac.

Text 7
GENERAL CHARACTERISTICS OF GAS TURBINES

The turbine is a major component common to the gas turbine-
propeller engine, and to the thermal jet engine. In the gas turbine-
propeller engine the turbine must develop the shaft power for driving
the air compressor, propeller, and the auxiliaries. In the thermal
jet engine, however, it is required to furnish only sufficient power
to drive the air compressor and the auxiliaries. It should be noted
that, in general, gas turbine-propeller engines are designed to deliver
auxiliary jet thrust from the exhaust gases in addition to the propeller
thrust, the usual proportions being 80 percent propeller thrust and
20 percent auxiliary jet thrust.

The general characteristics of turbines are well understood, and
a wealth of information concerning them has been gathered during
the past decades. Particularly helpful to the development of turbines
which operate with highly heated gases are the experiences gathered in
the development of turbo-superchargers and also steam turbines for
high pressure and high-temperature applications. In many respects
the turbine for gas turbine-propeller engines or turbo-jet engines is
quite similar to the conventional steam turbine, the major difference
being in the metallurgy, the means provided for cooling the bearings
and highly stressed parts, and in the constructional features to safe-
guard against thermal distortion. The basic theory underlying their
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design and the evaluation of their operating characteristics is identical
with that for steam turbines.

The turbine blades may be either solid or hollow, the type of con-
struction being influenced by the material selected for their manufac-
ture. The hollow blade offers the advantages of being adapted to cool-
ing by flowing cold air through its interior and of reducing weight.
The walls of the blade are usually tapered so that the outer extremity,
where the stress vanishes, is quite thin. The greatest benefit derived
from cooling is at the root of the blade where the stresses are high;
the outer edge, because of its small stress, may be allowed to run hot.

Since improving turbine efficiency and output are related to ability
to operate with higher temperatures, developments aimed at raising
the permissible operating temperature of the turbine are of great im-
portance. One promising approach is the application of ceramic coat-
ings on the turbine blades to take the impact of the hot gases.
The problem here is to develop a ceramic coating of high melting
point which will bond to the metal and will have a coefficient of ex-
pansion close enough to that of the metal to prevent the coating from
cracking or flaking off. Another approach proposes to let cooling liq-
uid flow through a passage in the root of the blades.

3aBJaHHS 10 TEKCTY
I. JlaiiTe BiOmoBigp Ha 3anmMTAHHA.
1. Is there any difference between the turbines for gas turbine-
propeller engines and turbojet engines?
2. Name the types of turbine blades.
3. What is the main advantage of the hollow blade?
4. What is the function of ceramic coatings on the turbine blades?
5. What are turbine efficiency and output related to?
I1. 3naiigiTe y TeKCTi aHTIIACHKI €KBiBAJEHTH TAKHX CJIB:
CUITAaTUCSI, TOJOBHWIA, METaJyprisi, ITyCTHIA, CXOXWM, HO3BOJIEHUIA,
BUKPUBJICHHS, TOMOMIXHUIA.
I11. BucioBTe OCHOBHY AYMKY TeKCTY B 3—5 pedyeHHsIX.
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Text 8
OPERATION PRINCIPLES OF DIESEL ENGINE

The operation principles of the four-stroke-cycle diesel engine and
the four-stroke-cycle gasoline engine are basically the same but still
there is some difference between them.

The diesel engine draws in air only on the intake stroke. In gaso-
line engines we use fuel and air mixed in the carburettor.

The fuel for the diesel is injected under high pressure at the end of
the compression stroke.

There is no electrical ignition system in the diesel engine.
The heat of the highly compressed air ignites the fuel in the combus-
tion chamber of the diesel. The compression ratio of the diesel engine
is about 15 to 1 and this develops temperatures necessary for self-
ignition of the fuel.

Because of the higher pressures in the diesel engine it has heavier
parts than the gasoline engine. Diesels have heavier piston pins, con-
necting rods, bearings and crankshafts.

There are two-stroke and four-stroke-cycle diesel engines. We use
them on farm tractors.

Most of farm engines are of the four-stroke type but there are
some smaller engines of the two-stroke type. We use two-stroke-cycle
diesel engines on some farm tractors.

The most important factor which provides the engine’s greatest ef-
ficiency is proper maintenance. If the engine has proper maintenance
and operates at proper temperatures it will give the greatest efficiency,
long engine life and low operation cost.

The four-stroke cycle has the following movements. On the intake
stroke the movement of the piston from TDC to BDC draws in
the air-fuel mixture. Compression follows intake — and takes place
when the valves are closed.

When the piston moves from BDC to TDC it compresses the air-
fuel mixture in the combustion chamber. The electric spark ignites
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the compressed mixture and the expanding gases provide power. This
is power stroke. As the piston moves from TDC to BDC the connect-
ing rod transmits the force of the expanding gases from the piston
head to the engine crankshaft. Exhaust takes place when the piston
moves from BDC to TDC.

The exhaust valve opens and the piston forces out the burnt gases.

The four-stroke-cycle engines need more time for intake, com-
pression, power and exhaust strokes than the two-stroke cycle engines.

In the two-stroke-cycle engines one cycle requires one revolution
of the crankshaft. In the four-stroke-cycle engines intake, compres-
sion, power and exhaust require two revolutions of the crankshaft.
The four-stroke-cycle engines provide greater efficiency than the two-
stroke cycle engines.

The spark plugs ignite the air-fuel mixture in the gasoline engine.
In the diesel engines there are no spark plugs. The compression raises
the temperature of the air in the combustion chamber of the diesel
engine and the fuel self-ignites.

3aBJaHHS 10 TEKCTY

I. IlepeknaniTh peyeHHs AHIJIIICHKOI0 MOBOIO.

1. ¥V nusenbHOMY ABUTYHI HEMA€E €JIEKTPUUYHOI CUCTEMU 3alalOBaHHSI.
2. CTyniHb CTUCHEHHS IM3eJIbHOTO ABUTYHA CTAHOBUTH Bim 15 mo 1,
i LIe CTBOPIOE TeMIlepaTypy, HEOOXiIHI /U1 caMO3aliMaHHS MaJuBa.
3. Yepes Oiablll BUCOKMIA TUCK Y AM3EJIbHOMY IBUTYHI BiH Ma€ OilbII
BaXKi AeTaji, HiK O6H3MHOBUM IBUTYH.
4. BinblIicTh CiILCHKOTOCIIOAAPCHKUX IBUTYHIB € NBUTYHAMM YOTHU-
PUTAaKTHOTO THUITY, ajie¢ iCHYIOTh IBUTYHHM TBOTAKTHOTO THUITY MEHIIIOTO
po3Mipy.
5. Sxmo OBUTYH Mae€ HajieXXHe TeXHiIYHe OOCIyrOBYBaHHS i IIpalllo€e
IpHY BIANIOBIIHMX TeMIlepaTypax, e 3a0e3MeYnuTh MaKCUMAaJIbHy e(heK-
TUBHICTh, TPUBAJIUI TEPMiH CIyKOM IBUTYHA i HU3BKY €KCILTyaTa-
Li{HY BapTiCTh.
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I1. 3HaiiniTe y TeKCTi BCi BUNAJKM BXKUBAHHA JIi€CHIB Yy NACUBHOMY CTa-
Hi Ta BU3HAYTE YaC, B AKOMY BOHH BXKHBAIOTHCS.

II1. IIponoBXKiTh pedeHHs.

1. In gasoline engines we use ...

2. The fuel for the diesel is injected under ...

3. The compression ratio of the diesel engine is ...

4. The four-stroke-cycle engines provide ...

Text 9
TWO GENERAL CLASSES OF HYDRAULIC TURBINES

Introduction. Power may be developed from water by three fun-
damental processes: by action of its weight, of its pressure, or of its
velocity; or by a combination of any or all three. In modern practice
the Pelton or impulse wheel is the only type which obtains power by
a single process, the action of one or more high-velocity jets. This
type of wheel is usually found in high-head developments.

Types of Hydraulic Turbines. Hydraulic turbines may be grouped
in two general classes: the impulse type which utilizes the kinetic en-
ergy of a high-velocity jet which acts upon only a small part of
the circumference at any instant, and the reaction type which deve-
lops power from the combined action of pressure and velocity of
the water that completely fills the runner and water passages. The reac-
tion group is divided into two general types: the Francis, sometimes
called the reaction type, and the propeller type. The propeller class is
also further subdivided into the fixed-blade or propeller type, and
the adjustable-blade type of which the Kaplan is representative.

Impulse Wheels. With the impulse wheel the potential energy of
the water in the penstock is transformed into kinetic energy in a jet
issuing from the orifice of a nozzle. This jet discharges freely into
the atmosphere inside the wheel housing and strikes against the bowl-
shaped buckets of the runner.

Impulse wheels are used at heads of 800 ft. or more, although they
may be used at lower heads, depending on the horsepower capacity
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involved. Usually not more than one or two jets are applied to
the circumference of the runner or bucket wheel. The specific speed
suitable for a given head and capacity of unit is much lower than that
for the Francis or for the propeller type.

Steam issuing from the nozzles passes through the blading on one
wheel and on exit immediately enters the blading on the second
wheel, which turns in the opposite direction. The arrangement allows
large power to be produced by a light and compact machine and has
been used for propelling naval torpedoes, the working fluid being
highly compressed and heated air. The two propellers turn in opposite
directions, one being mounted on the hollow shaft and placed slightly
ahead of the other.

3aBJaHHA A0 TEKCTY
I. ITocTaBTe MO OAHOMY 3aNMMTAHHIO 10 KOXKHOro a03aIy TEKCTY.
I1. 3’sacyiiTe Ta HAMMIOITD:
1. fIXx MoXHa OTpUMaTU €HEPTilo 3 BOAU.
2. SIKi icCHYIOTh IBA OCHOBHI KJIACM TiApaBIiYHMUX TypOiH.
3. IIpuHuun podoTu podOYOro Kojeca aKTUBHOI TiApOoTypOiHU.
I11. 3naiigiTe ad3an, B AKOMY MiCTHTBCS iH(opMamis:
Hydraulic turbines may be grouped in two general classes.

Text 10
TYPES OF THERMOMETERS

Most other thermometers take advantage of the fact that the vo-
lume of a substance changes with temperature. Liquids, usually mer-
cury or spirit, can be enclosed in a glass tube. The variation of volume
with a temperature change is shown by an alteration in the height of
the liquid in the tube, which is itself marked with degrees of tempera-
ture.

The variation of volume with temperature is not the same with all
materials and this fact is taken advantage of in the dial type of ther-
mometer where the difference in expansion of the two parts of a bi-
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metal strip results in a torque which can be used to operate the point-
er on a circular dial. This is a principle used in the recording ther-
mometer or thermograph.

What temperature scales are used?

Only two temperature scales are of importance, the Centigrade
and the Fahrenheit. On the former, the freezing point of water at at-
mospheric pressure is denoted by 0 °C and its boiling point by
100 °C; there are therefore 100 Centigrade degrees between these two
temperature levels. On the latter the freezing point is 32 °F and
the boiling point 212 °F, so that the difference between the two levels
is 180 °F. Hence a change of temperature of 1 °C is the same as
a change of 1.8 °F.

To convert from °C to °F and vice versa the following equations
are used: °F = (9/5 x °C) + 32 and °C = (°F — 32) x 5/9.

These rules apply whether the temperature is above or below
freezing but, of course, a minus sign must be used below O°.

Care must be taken when converting a temperature difference
compared with an actual temperature. For instance, a temperature
difference of, say, 9 °F would be the same as a difference of 5 °C,
whereas an actual temperature of 9 °F would be the same as —
12.8 °C.

3aBIaHHS 0 TEKCTY
I. MepexnaniTh iHTEepHALIOHAJBHI CJI0BA YKPAiHCHKOK MOBOIO.
Thermometer, thermograph, scale, minus, bi-metal, expansion, mer-
cury, tube, variation, alternation, Centigrade, Fahrenheit, actual, at-
mospheric, spirit.
I1. IlepekaaaiTh yKpaiHCbKOI0 MOBOIO TaKi CJI0BA 3 TEKCTY:
sign, strip, volume, to enclose, torque, liquid, to result in, vice versa,
dial, equation, the same, mercury, scale, spirit.
I11. 3anoBHITH NPONMYCKH CJIOBAMH, MOJAHMMHU HIKYE:
volume, atmospheric, spirit, tube, mercury, Centigrade, Fahrenheit, vari-
ation
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1. Measuring temperature we use two scales ... and ...

2. To make a thermometer we take liquids usually ... or ... enclosed in
a glass ...

3. The ... of volume of liquid depends on temperature change.

4. ... of a substance changes with temperature.

5. The freezing point of water at ... pressure is denoted by 0 °C.

Text 11
BRITISH THERMAL UNIT

What is absolute temperature?

On the absolute temperature scale (which may be in either Centi-
grade or Fahrenheit degrees) 0 °C represents the lowest attainable
temperature at which the internal energy of all substances is zero. This
temperature is — 273.1°C or — 459.6 °F; hence to convert Centigrade
temperatures to °C absolute we add 273.1 and to convert Fahrenheit
temperatures to °F absolute we add 459.6.

What units are used for measuring heat?

The British thermal unit (Btu) is used by engineers in the UK and
the USA; the calorie is used in scientific work and generally wherever
the metric system is in use. The Btu is the amount of heat which will
raise the temperature of 1 Ib of water by 1 °C. There are two calories:
the small calorie, or gramme-calorie, which is the amount of heat
required to raise the temperature of 1 gramme of water by 1 °C and
the great calorie or Kilocalorie (Kcal) which is 1000 times as great,
i.e. the amount of heat required to raise the temperature of 1 kilo-
gramme (Kg) of water by 1 °C. A frigorie is exactly the name as
the kilocalorie and is used by European writers to denote the power of
removing heat possessed by a refrigerating plant. 1 Kcal = 3.968 Btu
= 4.18 J. The joule (J) is the SI (international measure system) unit of
heat, but it is not yet in general commercial use.

What is the latent heat of a substance?

The amount of heat which has to be added to unit weight of the
substance to change its state from solid to liquid (latent heat of fu-
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sion) or from liquid to vapour (latent heat of vaporization). It is used
in overcoming intermolecular forces and no change in temperature
results.

What is sensible heat?

It is heat which results in a change in temperature; when unit
weight of a substance is heated by 1° the gain in sensible heat is equal
to the specific heat.

What is specific heat?

The amount of heat that has to be added to a substance to pro-
duce a given rise in temperature varies according to the nature of
the substance. The specific heat of a substance is the ratio of
the amount of heat which will raise the temperature of a given weight
of it by 1° to the amount of heat which will produce the same rise in
temperature in the same weight of water. It is independent of
the temperature scale used. By definition the specific heat of water
itself is 1.

Notes on the text:

°C = Centigrade; °F = Fahrenheit;

Btu = British thermal unit; Btu/h = hour; Btu/min

Lb = pound, Ibft = pound per foot

Kcal = kilocalorie

Kg = kilogramme

J = joule

SI = international measure system

Ft = foot (30.48 cm)

U.K. = the United Kingdom

0° = zero degrees

A = ampere

i.e. = that is

hp = horsepower

kw = kilowatt

3aBoaHHs 10 TEKCTY
1. JlaiiTe BinnmoBiab HA 3aNMMTAHHS.
1. What is temperature?
2. What is absolute temperature?
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3. What is heat?

4. What is the latent heat?

5. What is sensible heat?

6. What is specific heat?

I1. IIpounTaiiTe CI10BOCHONYYEHHS i MepeKIaTiTh iX.

Temperature — high temperature, low temperature, absolute tempera-
ture, attainable temperature, actual temperature, required tempera-
ture, Centigrade temperature, Fahrenheit temperature.

Calorie — small calorie, great calorie, gramme-calorie, kilocalorie.
Unit — British thermal unit, unit of heat, plant unit, work unit.

Heat — specific heat, sensible heat, latent heat, heat exchange, heat
sink, heat energy.

Energy — heat energy, electric energy, wind energy, solar energy, tid-
al energy, internal energy, atomic energy, kinetic energy, potential
energy, mechanical energy, nuclear energy.

II1. IlepeknaniTh aHIAiCHKOI0 MOBOIO CJIOBOCIOJIYYEHHS:

bpuranceka TeruioBa ogmHuMIsS, (PYHT Ha (¢yT, KiHCbKAa CUIa, HYJIb
rpanyciB, MiXHapoaHa cucTema BuMipioBaHHs, Llenbciit, Kinoka-
JIopis, 1KaJia, MPUXOBaHe TeIJIo, SIBHE TEIUIO, IMUTOME TeIlio (Temr-
JIOEMHICTb).

Text 12
PROPERTIES OF SUBATOMIC PARTICLES

According to contemporary physicists, the world is made of sever-
al types of objects, collectively referred to as subatomic particles.
(These particles can also be thought of as manifestations of something
yet more fundamental, known as quantum fields.) There may be as
many as 10% identical copies of some of these particles in the present
universe. The forms of matter familiar to us, both living and nonliv-
ing, on the earth and in the heavens [‘hevnz], are all composed of
various combinations of only three types of subatomic particles —
protons, neutrons, and electrons. Dozens of other types of particles

130



can be produced momentarily in the laboratory, however, and are
thought to have existed in large numbers in the early universe.

All subatomic particles are defined by a few qualities that they
may possess, such as mass, spin, and electric charge. Two particles are
of the same type, if all of these qualities agree. Otherwise, they are
considered to be different particles. Particles of the same type are, as
far as we know, truly identical in these properties of mass, spin, and
charge rather than just very similar. If all photons, the particles that
make up light, were not identical, lasers would not operate.

The subatomic particles readily convert into one another when
they collide. The kinetic energy of motion of light particles can be
converted into the energy associated with mass (rest energy) of heavy
particles. In many cases, even isolated particles can convert spontane-
ously into others, if the latter are less massive. In all such transfor-
mations, only a few properties, such as the total electric charge, re-
main unchanged. The subatomic particles do not act like the change-
less building blocks imagined by some Greek philosophers. In the last
few years, physicists have realized that whichever subatomic particles
exist they have changed radically over the lifetime of the universe.
It appears that evolution takes place on all levels of matter, not just
on the more complex levels of living things. The driving force behind
this evolution is the expansion of the universe, which by changing
the environment in which particles are found, changes the particles
themselves. Only twenty years ago, the idea that the properties of sub-
atomic particles might depend on their environment would have been
considered heresy. Nevertheless, there is now considerable theoretical
support for this conclusion.

Under the conditions in which physicists usually observe subato-
mic particles, their defining properties are not perceived to vary giving
these properties an illusion of stability. However, under the immense
temperatures and densities that prevailed in the early stages of
the universe, the properties, such as mass, of some particles would
have been very different from what they are now. This situation is re-
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lated by nature to the variability of a liquid such as water. Under
a fairly wide range of temperatures water remains liquid and its pro-
perties do not change much whatever the temperature within this
range. But if the water is subjected to much lower temperatures, or is
heated to above 100° Celsius, its properties change abruptly. The li-
quid becomes a solid (ice) or a gas (water vapour). This type of
change, in which the properties of a substance change drastically as
a result of a small variation in its environmental conditions, is called
a “phase change” by physicists.

The presumed change in the properties of subatomic particles at
very high temperatures is also considered to be a phase change, one
that involves the properties of space, as well as of the particles in it.
In other words, the particles do not react directly to a temperature
change but to some alteration in space, the medium, in which they
find themselves.

3aBaaHHA 0 TEKCTY
I. Bunumitb 3 TekcTy 5—7 pedyeHb, MO NepeJalTb OCHOBHY IYMKY.
I1. YTBOpiTh peyeHHs 3 TAKHX CJIiB.
1. the, particles, convert, into, subatomic, one, another
2. world, made, of] is, types, the, of, objects, several
3. the, particles, subatomic, do, not, act, the, changeless, like build-
ing, blocks
III. CkaaniTh 3amuTaHHA 10 BCiX pedeHb, B SKHX JIi€CIOBA BXKHTO
B MACHBHOMY CTaHi.

Text 13
THREE TYPES OF ATOMIC POWER PLANTS
There are three types of atomic power plants suitable for aircraft.
They are a closed-cycle propeller-turbine, a turbojet and a ramjet.
If the closed-cycle propeller-turbine is used, the air is compressed
at the front of the engine, and bled off from here to the atomic reac-
tor, which then would heat it up tremendously. It would pass through
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a heat exchanger to vaporize water or mercury, and the steam then
would pass through to the turbine, expand, and drive the turbine,
which, in turn, would drive the air screw.

The steam then would be condensed in an air-cooled condenser,
and fed back to the compressor inlet, thereby completing the cycle.
The main disadvantage with this type of system, however, is that for-
ward speeds are restricted by the use of the propeller, and as one can
realize almost any desired forward speed without noticeable increase
in the use of uranium, we are not, therefore, taking full advantage of
the atomic power.

The turbojet engine does take full advantage of atomic power. It me-
rely uses the atomic reactor to replace the present-day combustion
chambers. The compressor compresses the air, and forces it through
the reactor. The air is heated by convection and then passing back to
the turbine where it expands sufficiently to provide enormous thrust,
and also keep the turbine rotating, which, by virtue of an intercon-
necting shaft, keeps the compressor moving. This type of power plant
could give us almost any desired speed.

The ramjet is the simplest engine of the three, in that we mount
the reactor right in the engine itself, just aft of the entry duct. The air
is compressed by the fast moving aircraft, and then passes directly
through the reactor, where it is heated. Coming out of the reactor it
passes into the exhaust nozzle where it expands and gives tremendous
thrust.

3aBaaHHS 10 TEKCTY
I. Cknanith oHe 3arajibHe 3alMMTAHHS 10 KOXHOrO0 ad3aimy Ta aaiite
BiMOBIAb HA HHUX.
I1. 3HaiigiTh y TE€KCTi Ji€cI0Ba, BXKUTI B TACHBHOMY CTaHi.
II1. YTBOpITH peYeHHd 3 TAKHMX CJiB.
1. mercury, a heat-exchanger, air, water, to vaporize, or, through,
passes
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2. advantage, takes, full, of, the turbojet engine, atomic power
3. is mounted, the reactor, in the engine, right, itself, in the ramjet
IV. Ckaanite nian Tekcry.

Text 14
PHENOMENON OF ELECTROMAGNETISM

Electricity and magnetism are manifestations of the phenomenon
of electromagnetism. Sometimes we can think of electricity and mag-
netism separately; at other times, we can understand them only as elec-
tromagnetic phenomenon, as with an electric motor. However, an elec-
tric current can produce magnetic forces, and magnets can produce
electric currents. Electrical effects can be explained by the structure of
the atom. Of the three basic building blocks of the atom — the proton,
neutron, and electron — only two, the electron and proton, have elec-
trical charges. Positively charged protons are in the nucleus of the atom,
and the negatively charged electrons move around the nucleus. An atom
has no charge because the number of electrons balances the number
of protons. However, electrons have less mass than protons and move
more readily. The outermost electrons of some atoms can be easily
pulled away. When an atom loses electrons, it becomes a positively
charged ion. If it gains electrons, it becomes a negatively charged ion.
It is such charged particles that are the basis of electricity.

In static electricity, electric charges are transferred from one ob-
ject to another. The change always involves the movement of elec-
trons, never protons. If the charge is due to an excess of electrons,
the object has a negative charge. If the charge is due to a shortage of
electrons, the object has a positive charge.

Current electricity involves the movement of some of the electrons
in a material. The movement of electrons through a circuit can be
compared with the flow of water through pipes. A closed or complete
circuit is one in which the free electrons leave the negative terminal of
the battery, flow through the wires and bulbs, and return to the positive
terminal of the battery.
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Conductors consist of atoms whose outer electrons are loosely held
and can move freely. The free electrons in a conductor move about in all
directions when there is no current. However, when a potential differ-
ence is present, some of the electrons move in the same direction
producing a current.

3aBaaHHS 10 TEKCTY
I. Bunumits 3 TekKcTy 5—7 pedyeHb, 10 NMepeaaloTb OCHOBHY IyMKY.
I1. 3pobiTh anami3 ycix ¢gopm giecaoBa, fKi 3ycTpiyaloThesl B TEKCTi.
II1. Cknanith peyeHHs.
1. magnetic, electric, can, produce, forces, an, current
2. manifestations, and, magnetism, are, of, phenomenon, of, electro-
magnetism, electricity, the
3. structure, the, electrical, be, explained, by, of, the, atom, can, effects

Text 15
HYDRAULIC AND PNEUMATIC SERVOVALVES

The design and construction of pneumatic servovalves has fol-
lowed the concepts of their hydraulic predecessors. Some pneumatic
servovalves on the market today are basically hydraulic servovalves
that have been slightly modified for pneumatic service. Others are de-
signed and tailored specifically for pneumatic applications. A primary
difference between these two approaches is price; the erstwhile hy-
draulic valve has been beefed up to contain 3000-psi hydraulic system
pressures, while the pure pneumatic servovalve has been designed
to handle only the 200-psi maximum pressure.

The accuracy of any pneumatic servo system depends on
the characteristics of the servovalve and electronic controls, the actua-
tor quality and the rigidity of the mass/actuator interface. To obtain
non-compliant or stiff pneumatic performance, the servovalve must
possess certain qualities — the most important of which is bandwidth
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or frequency response. Tests have shown that servovalves that have
a frequency response of greater than 12 Hz at 90° phase lag are re-
quired to attain non-compliant systems. As the frequency response
increases, accuracy and stiffness improve.

The maximum flow of the servovalve should be configured to
the maximum velocity requirement, but not any greater. This is neces-
sary to utilize the maximum electronic loop gain of the control system
without position overshoot or undershoot. Other important servovalve
qualities are threshold and hysteresis. Generally, the smaller the value
of threshold and hysteresis in a servovalve, the more precise is the po-
sition set point of the system. Other system factors that effect set
point accuracy are the actuator friction, the number and size of com-
pliant members — such as flexible tubing — between the control ports
of the servovalve and the load, and any backlash in the system’s link-
ages.

3aBaaHHA 0 TEKCTY

1. JlajiTe BiOmoBiap Ha 3anMMTAHHA.

1. What was followed the concepts of hydraulic servovalves?

2. What are pneumatic servovalves designed for?

3. What does the accuracy of any pneumatic servo system depend on?
4. What are other important servovalves qualities?

5. What have tests shown?

I1. 3naiigiTh y TEKCTi aHIiiCHKI €KBiBAJIEHTH 10 TAKUX CJIiB:

MHEeBMaTUYHUI TICEBAOKJANaH, TiIpaBliuyHUN TIOMEpPeaHUK, THUCK,
TOYHICTb, $IKiCTb, XOPCTKIiCTb, OJEpKyBaTW, HETHYYKWUU (MilHUI1),
Jocsraty, pa3oBe BiACTaBaHHS, IIBUAKICTh, IIMPUHA IIOJOCH 4YacToT,
nopir (mexn.), ricrepe3uc, TepTsi, THYYKUIA.

ITII. BunuumiTs 3 TEeKCTy pedyeHHs, B sikmx BukopuctaHo The Present
Perfect Active and Passive.
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Topics

UKRAINE

Ukraine is one of the largest countries of Eastern Europe. Its ter-
ritory is larger than that of France. It is also one of the member-states
who founded the United Nations Organization and signed its Charter
at the San Francisco Conference in 1945. Located in the east of Eu-
rope, Ukraine occupies an area of 603,700 square kilometers. Its terri-
tory stretches for almost 900 kilometers from north to south and for
1300 kilometers from east to west. It has state borders with Russia,
Byelarus, Moldova, Poland, Slovakia, Hungary and Romania.

The geographical position of Ukraine is favourable for the devel-
opment of its relations with the countries of Europe and of the Medi-
terranean Sea and the Atlantic Ocean Basins. Among the biggest
Ukrainian rivers are the Dnieper, Dniester, Danube, Southern Bug
and Siversky Donetz. Ukraine is washed by two seas: the Black Sea
and the Sea of Azov. Plains and excellent chernozem territories occu-
py the largest part of Ukraine. There are only two mountainous areas
in Ukraine — the Carpathians in the west and the Crimean Moun-
tains in the south.

Since Ukraine lies mostly in the temperate zone, its climate is
temperately continental, except Southern Crimea, where the climate
is rather semi-tropical with Mediterranean evergreen trees.

Ukraine has a democratic political system. The form of governing
is parliament-presidential republic. President is the head of the state.
He is also the head of the executive branch of power. The legislative
power is carried out by the Parliament called the Verkhovna Rada.
The laws of the country are made by the members of the Parliament.

Ukraine has rich deposits of iron, and rare metals, coal, natural
gas, oil, and other mineral resources — a good base for the develop-
ment of industry. Recently rich deposits of gold have been found.

Conditions for the development of the economy are favourable.
There are numerous enterprises in the fields of engineering, metallur-
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gy, chemical engineering, coal mining, fuel production, light, heavy
and food industries.

The population of Ukraine numbers about 48 million, three
fourths of them are Ukrainians. The rest is made up of Russians,
Jews, Poles, Byelorussians, Moldavians, Hungarians and other nation-
alities. Some 65 per cent of them live in the cities. There are
400 towns and cities in Ukraine. Three of them have population ex-
ceeding a million: Kyiv, Kharkiv, Odessa.

Kyiv, the capital of Ukraine is one of the oldest and most beauti-
ful cities in Eastern Europe. Kyiv is the centre of political, economic,
scientific and cultural life of the country.

Our country is rich in talents. It gave mankind many outstanding
figures in different fields. Ukrainians are particularly proud of such
famous writers, artists and scientists as Taras Shevchenko, Lesia
Ukrainka, Ivan Franko, Mykhailo Hrushevsky, Mykola Lysenko and
others.

Ukraine has more than 1000 institutions of higher learning of dif-
ferent levels of education. Above 1.5 million students study at those
establishments. Among the best known higher educational establish-
ments are Shevchenko Kyiv National and Karazin Kharkiv National
Universities, Franko Lviv National University, National Technical
University “Kharkiv Polytechnic Institute” and many others.

The adoption in August 1991 of the Act of State Sovereignty of
Ukraine enabled the Ukrainian people to play a more important role
in the international process. On December 1, 1991 Ukraine’s popula-
tion declared its independence by over 90 per cent of vote in the ref-
erendum.

I. Match the words with their definitions:

1) border, 2) anthem, 3) court, 4) soil, 5) mankind, 6) belong to,
7) outstanding

a) the whole of the human race, including both men and women;

b) to be of property of (someone) or to be a member of (a group);
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¢) excellent: very special and important in a particular way;

d) a song, which has special importance for a particular group of peo-
ple, organization or country, often sung on a special occasion;

e) the line that divides one country from another;

f) a building where trials and other legal cases happen,;

g) the material on the surface of the ground in which plants grow;
earth.

II. Give English equivalents to the following words and word-
combinations.

3aiimMaTu TUIOLLy, CYBEpEeHHa JepxKaBa, MPOrojoCUTH, CydoBa Biana,
BUOOPU, KOHCTUTYLIIHHUI cyn, HadTa, XiMiYHa MPOMUCIOBICTb.

III. Give Ukrainian equivalents to the following words and word-
combinations.

To have state borders with, according to the constitution, the main
legislative body, the territory is indivisible, rapid change, climatic
conditions, to be proud of, multibranch machine building.

IV. Say if the following sentences are true or false. Give the right va-
riant.

1. Ukraine is smaller than France. 2. The Dniester and the Donets
are ones of the biggest Ukrainian rivers. 3. The independence of
Ukraine was proclaimed on the 24" of August 1991. 4. The highest
executive office is that of the prime-minister. 5. The power in Ukraine
is divided into three branches. 6. Only Ukrainians live in Ukraine.
7. There are a lot of historical monuments in Ukraine. 8. Ukraine has
state borders with Hungary and Romania. 9. The agriculture is well
developed in Ukraine because of its fertile soils. 10. The main legisla-
tive body of Ukraine is the constitutional court.

V. Answer the questions.

1. What countries does Ukraine border on?

2. What nationalities live in Ukraine?

3. When was the independence of Ukraine proclaimed?

4. What is the administrative division of Ukraine?

5. In what way is the power in Ukraine divided?
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6. What do you know about Verkhovna Rada?

7. What are Ukrainian key industries?

8. Do you know some historical monuments in Ukraine?
9. What are the biggest cities in Ukraine?

10. What natural resources can be found in Ukraine?

EDUCATION IN UKRAINE

Present-day independent Ukraine has inherited a rather devel-
oped system of education from the previous regime, which answers
the standards of the developed countries.

General secondary education in Ukraine is free and compulsory.
The basic link in the chain of public education in Ukraine is
the “general education (grade) school”. Each has three stages: prima-
ry (1 — 4th grades), basic (5—9 grades) and senior (10—12 grades).
Secondary education begins at the age of 6—7 and children leave
school at the age of 17—18.

Those senior students, who want to get qualification alongside
the secondary education, can go to vocational training schools (col-
leges). There are about 1,800 vocational training schools providing
almost 800 qualifications. In most of them the students are also taught
to complete curriculum of secondary education.

Institutions of higher learning (higher educational establishments)
include universities, academies, institutes and conservatories. Nowa-
days all the applicants have independent testing on the subjects cho-
sen. And according to its result they are adopted to the higher
schools. Among the best known higher educational establishments
there are Shevchenko Kyiv National University, Kyiv Polytechnic
University, International Independent University “Kyiv-Mohyla
Academy”, Tchaikovsky National Music Academy of Ukraine (Kyiv
Conservatory), Karazin Kharkiv National University, Franko Lviv
National University, National Technical University “Kharkiv Poly-
technic Institute”, Scovoroda Kharkiv National Pedagogical Universi-
ty and many others. The university graduate receives a diploma of
Bachelor’s degree and Master of Science.
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Post graduate education begins after the last year of studies and
usually results in theses on the chosen scientific topic and the degree
of the Doctor of Philosophy (PhD). Doctor of Science is awarded for
an outstanding scientific research.

1. Give Ukrainian equivalents:

developed system of education, general education, basic stage, senior
stage, compulsory, grade, conservatory, university graduate, outstand-
ing, vocational training school.

2. Give English equivalents:

BiIMOBimaTu craHmapram, Iporpama pegopM y cdepi ocBiTH, 3arajib-
HOOCBITHSI 1IKOJa, 3aKjaau BUIIOI OCBITM, acHipaHTypa, Iporpama
3araJbHOOCBITHBOI 1IKOJIU.

3. Fill in the blanks, using the suitable words from the text.

1. Present-day independent Ukraine has inherited a rather of
from the previous regime, which of the developed

countries.

2. secondary education in Ukraine is free and

3. The basic link in the chain of public education in Ukraine is the

13 bbl

4. Each secondary school has three stages: primary, and

5. The university graduate receives a diploma of

6. Doctor of Science is awarded for

4. Answer the questions.

1. What types of higher educational establishments do you know?

2. What does higher education in state and private institutions differ
in Ukraine?

3. What subjects do students study?

4. What are the best known higher educational establishments in
Ukraine?
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UNIT 5

Grammar
Modal Verbs
Functions of the verbs — to be, to have, to do

Reading Material

. Computers Make the World Smaller and Smarter
. Classification of Waves

. Thermoelectric Nanowires vs. Nano Solar Cells
. Air Conditioning

. Photovoltaic Energy

. Cross-Cultural Communication Problems

. Environment Protection Must Be Global

. Applied Metrology

9. Types of Business Communication

10. What is Cryogenics?

11. Theory of Metals and Heat Treatment

12. Recent Discoveries in Subatomic Physics

13. Why are Smartphones so Important in Daily Life?
14. Different Types of Drilling Machines

15. Organic Dyes

[l e S R O S R

Topics

Great Britain
Education in Great Britain
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Grammar

MopanbHi giecioBa can, may, must Ta iXHi eKBiBaJeHTH

CAN (COULD) MoXuBiCTb IIOCH 3pOOUTH (MOXKY, BMil0)

CrBepaHi peyeHHs

1 can play the piano. 4 emito epamu na nianixo.

He can answer the question. Bin mooice gionogicmu Ha 3anuUmMaHHs.

He could play chess when he was five. Bir emie epamu y waxu, koau tiomy
6yn0 n’ame pokis.

IIuranbHi peyeHHs

Can you sing? Bu emieme cnieamu ?
Can you help me? Bu moxceme merni donomoemu ?
Could you help me? He moeau 6 eéu meni donomoemu ?

3anepeuHi peyeHHs

I cannot swim. 4 ne emiio naaeamu.

He cannot understand the rule. Bin ne mooice 3po3ymimu npasuia.

I could not ski when 1 was little. 4 ne emie kamamucwy Ha audxcax, Koau 5 6y6
manum.

TO BE ABLE TO (ExgiBasent npiecioBa CAN)

He is able to do it. Bin ¢ 3mo03i ye 3pooumu.

He was able to do it yesterday. Bin 3mie 3pobumu ue é4opa.

He will be able to do it tomorrow. Bin 3modce ye 3pobumu 3aempa.

He has been able to swim since childhood. Bir emic naasamu 3 dumuncmea.

MAY (MIGHT) Tlo3Bin (MoKHa)

You may take my pen. Bu moiceme e3amu morw pyuxy.
You may not touch it. He moxcna mopxamucs yboeo.
May 1 come in? Moocua ygiimu?

Y Henpsamiii MoBi
Ann said that I might take her car. Aus ckaszana, wo 1 moxcy é3amu i ma-
WUHY.

IMpunymenns (MOXKJIMBO)

It may rain soon. Mooxcauso (mabyms), ckopo nide dou.
Take care, you may fall. Obepescno, eu modxceme enacmu.
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TO BE ALLOWED TO (ExsiBanenr giecaosa MAY)

We are allowed to take these books. Ham dozeonstomes 6pamu uyi KHUNCKU.
We were allowed to take these books. Ham do3zeoarunu e3amu uyi KHUNCKU.
We will be allowed to take these books. Ham do3zeonsms é3samu yi KHUICKU.

MUST O00B’5130K

You must respect your parents. Bu nosunni nosaxcamu ceoix 6amokis.
You must not go there. He moocna xooumu myou.
Must 1 learn it by heart? Yu nosunen s éusuumu ue Hanam ’ams?

IIpunymenns (HaneBHO)

It must be cold outside. Haneeno, Ha éyauyi x0100Ho.

TO HAVE TO (ExsiBanent aieciosa MUST)
1 have to go there. I don’t have to go there.
Meni mpeba myou timu. Meni ne mpeba iimu myou.
1 had to go there. 1 didn’t have to go there.
Meni dosenocy nimu mydu. Meni He dosenoce umu myodu.
1 will have to go there. I won’t have to go there.
Meni dosedemuvcs nimu myou. Meni ne dogedembcs timu myou.

Do you have to go there? Bam mpeba timu myou?
Did you have to go there? Bam dosenroce iumu myou?
Will you have to go there? Bam dogedembcs timu myou?

SHOULD, OUGHT TO [Ilopana, pekoMenaamnisi (ciin, Kpame)

You ought to be more attentive. Bam caio 6ymu 6invu y8ajicHumu.
You should water these plants. Bam caid noaumu yi pocauru.

NEED? NEEDN’T Yu tpeda? He Tpeda

Need 1 learn this poem by heart? Meni mpeba euumu ueti ¢ipui Hanam amo?
You needn’t come so early. Bam He 0606 °93K060 npuxooumu max pauo.
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Monaubni giecaiBa 3 Perfect Infinitive

must Our engineer must have repaired
(neBHO) this device.

[leeno, naw indicenep eice giope-
MOHmMY8a8 el npuaao.

may, might He may have returned home
(MOXJTUBO) already.
Mooicaueo, 6in 6xce nosepHyscs
dodomy.
could, might They could have done it them-
(Mir 6u) selves.

Bonu moenu 6 3pobumu ye
+ Perfect Infinitive i cami.

should (have + Participle IT) | You should have helped him.

(coig 6yno) Bam caio 6yno donomoemu iomy.

needn’t They needn’t have got up

(He Tpeba so early.

OyJ10, MOXHA Im ne mpeéa 6yno ecmasamu max

6yJ10 it He) pano. (In moxcna 6yno i ne
écmaeamu maxk pao.)

can’t They can’t have finished this

(He Moxe OyTH, experiment.

1110) He mooxce 6ymu, w06 6onu 3aKin-
uuau yel eKxcnepumMenm.

can (?) Can he have done it himself?

(HeBxe) Hesoice 6in 3pobue ye cam?

IiecaoBo to be
®opmu

Present — am, is, are
Past — was, were
Future — will be
Participle — being, been
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DyHKmii

DyHKIIiT Ta 3HAYSHHS

IMpuknamn

1. CMUCIOBE AiECTOBO i3 3HAUEH-
HSIM «OyTH», «3HAXONUTHCDH.

VY pedeHHi mic/sd HbOrO BXKMBAETHCS
iMEHHUK 3 TPUIMEHHUKOM abo
TMPUCTIBHUK

Our institute is in the center of
the city. — Haw incmumym 3naxo-
dumbcs y ueHmpi micma.

He is here. — Bin mym.

2. HiecioBo-3B’s13Ka. Ilicis HbOro
MOKe BXUBaTUCS iMEHHUK a00
MPUKMETHUK

My friend is a designer. —
Miti dpye — kouncmpykmop.
She is beautiful. — Bora epooausa.

3. JlormoMixXHe Hi€CI0BO:

a) Wi (popMyBaHHS YaciB rpynu
Continuous aKTUBHOTO CTaHY;
6) wist hopMyBaHHSI TTACUBHOTO
CTaHy

He is making an experiment. —

Bin nposodums excnepumenm.

This book was published last year. —
1la kHuea byra onybaikoeana

6 MUHYN0MY POU.

4. MopajabHe Mi€CIOBO Y 3HAYEHHI
«TIOBUHEH»: 0 be to

He is to come at 7. —
Bin nosunen npuiimu o coomiti.

IiecaoBo to have

®opmn
Present — have, has
Past — had
Future — will have
Participle — having, had
Dynknii

DyHKIIil Ta 3HAYEHHST

IMpuxknagn

1. CmucoBe JiecnoBo i3 3HAUEH-
HAM «MaTu».

This substance has a very valuable
properties. — I[a pewosuna mae dyxuce
UIHHI énacmueocmi.

He has a little sister. —

Y uvoeo € manenvka cecmpa.
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3axinuenns mabauyi

IIpuxnagn
I have just seen him. — 4 mirvku wo
b6auue ioeo.
She has been waiting for you for al-
ready two hours. — Boua ouukye eac
yace 08i 200UHU.
History exam has been just finished. —
Icnum 3 icmopii mirbku wo 3aKiHYUBCA.
On weekdays he has to wake up at
7 o’clock. — [lo 6yoHsx 6in 3myuieHul
npokudamucs 0 7 200uHi.

DyHKIiT Ta 3HAYSHHS
2. JIoTIoMixXKHE Ii€CJIOBO:
a) g (popMyBaHHS 4YaciB rpynu
Perfect, Perfect Continuous akTu-
BHOTO CTaHy

0) w1 hopMyBaHHS YaciB Tpynu
Perfect macuBHOrO crany

3. MoaasibHe Ai€cI0BO Y 3HaYEHHi
«3MYLIEHUI (ITOBUHEH )»:

to have to

IiecaoBo to do

®opmu
Present — do, does
Past — did
Future — will do
Participle — doing, done
DyHKuii

[Mpuknamu
Every day I do my morning exercises. —

DyHK1IiT Ta 3HAYCHHS
1. CMmucoBe IieCIOBO i3 3Ha-

YEHHSM «pOOUTU»

Illoous 5 pobato pankogy eiMHaAcCMUKy.

2. JliecioBo-3aMiHHUK.
He nepexiamaernbcs

My father heard it all as plainly as I did. —
bambko uye éce ye mak camo AcHo, 5K i 5.

3. JonomixHe AiecaoBo (He
HepeKIagaeThC):

a) Do/Did SPO? — mnuranbHi
peuYeHHs

6) do/did not +Vo — 3arnepeuHi
pedyeHHs (i1 cIa0KUX TiECTIB)
B) Do not PO — cnonykaibHe
peueHHs B 3anepeuHiit hopmi

Do you want to go to a movie tonight? —
Bu 6axcaeme nimu 6 kino cb0200Hi 66euepi?
They didn’t come back home in time. —
Bonu He nosepnyaucs 0odomy 84acHo.
Don’t be late! — He 3aniznioiimecs!
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3akinuenns mabauyi

DyHK11ii Ta 3HaYSHHS Tpuxknagn
4. Cnyxo6oBe cioBo mig nocu- | I answered that I did remember it. —
JICHHST 3HaYEHHSI CMUCIIOBOTO A sionogie, uo nam’amaro npo ye dyice
niecnosa. Yacro nepexkianga- doope.
€THCS CJIOBAMU TUITY 8cCe Jic, He did do it. — Bin ece sc ye 3pobus.
diticHo. This did take place. — Ile diticno
8iobynocs.
Exercises

Exercise 1. Translate the following sentences.

1. Mike can run very fast. 2. They can understand French. 3. Kate
can speak English well. 4. My brother can come and help you in
the garden. 5. Can you speak Spanish? 6. Can your brother help me
with mathematics? 7. His little sister can walk already. 8. The children
cannot carry this box: it is too heavy. 9. My friend cannot come in
time. 10. This old woman cannot sleep at night. 11. His sister can
cook very well. 12. I can sing, but I cannot dance.

Exercise 2. Translate into English using modal verb can (could).

1. 51 BMilO pO3MOBISATU aHIJiMCHKOIW MOBOMO. 2. Miil TaTo BMi€ po3-
MOBJISITU HIMELbKOIO MOBOIO. 3. Ty BMi€ll po3MOBIATU (HpaHIy3b-
kow? 4. Mos cecTpa He BMi€ Karatucd Ha KoB3aHax. 5. Tu Moxemn
MePEruINCTU 110 piuky? 6. S He MOXY BUNUTH Lie MOJOKO. 7. BoHa
He MOXe Bac 3po3yMiTh. 8. Tu BMiB IIJIaBaTMU B MUHYJIOMY pPOLIi?
9. B muHysn0My polli s He BMiB KaTaTUCSl Ha JIMXKaX, a 3apa3 BMilo.
10. Bu moxeTe MeHi cka3atu, SIK goixatu A0 Bok3any? 11. Uu He mo-
i 6 Bu MeHi mporomortu? 12. Sl He MIir mepexkyiacTh lie pedyeHHS.
13. HixTo He Mmir MeHi gormomortu. 14. Jle TyT MoOXHa KyIUTHA XJ1i0?
15. TBosa 06abycs BMija TaHLIOBaTH, Kojau Oymna monomow? — Tak,
BOHA i 3apa3 BMiE.
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Exercise 3. Translate into English using 7o be able to.

1. Tu 3moxenr 3podbutu 10 podoty 3aBTpa? 2. A mymaro, BoHaA He
3MOXE BUPILIUTU L0 3amady. 3. 3aBTpa s BUIbHMUI i 3MOXY IOIOMOT-
™ TO6i. 4. Mu 3MoxeMo moixatu no Hpio-Mopky B MaiiGyT-
HboMY poui? 5. Tu 3moxell BiZpeMOHTYBAaTM Miii MarHitogoH?
6. Buopa s1 He 3Mir moGaunTH OUPEKTOPA, OCKLIbLKM BiH OYB Ha KOH-
depeH1ii, ale cbOroaHi Micast poOOTH g 3MOXKY 1ie 3pOOUTH.

Exercise 4. Write the following sentences adding words given in brack-
ets. Change modal verb can (could) into to be able to where it is neces-
sary.

1. I can give you my book for a couple of days (after I have read it).
2. He can ski (for ten years). 3. We knew that she could swim (since
childhood). 4. You cannot take part in this serious sport competition
(until you have mastered good skills). 5. I could not solve the problem
(before he explained it to me). 6. They can (never) appreciate your
kindness. 7. I was sure you could translate that article (after you had
translated so many texts on physics). 8. You can go to the country
(when you have passed your last examination). 9. We can pass to
the next exercise (when we have done this one).

Exercise 5. Translate the following sentences.

1. May I go to the post-office with Mike? 2. May I take Pete’s bag?
3. Don’t give the vase to the child: he may break it. 4. May we take
notes with a pencil? 5. You may not cross the street when the light is
red. 6. May I shut the door? 7. May 1 invite Nick to our house?
8. You may go now. 9. If you have done your homework, you may go
for a walk. 10. Don’t go to the wood alone: you may lose your way.
11. It stopped raining, and mother told us that we might go out.
12. May children play with scissors?

Exercise 6. Translate into English using modal verb may.

1. MoxHa MeHi yBiiTM? 2. MoxHa, s miny ryastu? 3. fAxiio TBost

poboTta roToBa, MOXell iTh gpomomy. 4. Buurtenb ckaszaB, 110 MU MO-
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XeMo ith gomoMy. 5. Jlikap kaxe, 10 s BXe MOXY KymnaTtucs. 6. ba-
ThKO CKa3aB, III0 MU MOXEMO iTh B KiHO cami. 7. Sl gymaB, 110 MeHi
MOXHa AMBUTUCH TeJeBizop. 8. AKIO TW He BAOSTHEll NajbTO, TU
Moxell 3axBopiTu. 9. He Buxoab 3 1oMy: MaMa MOXe CKOPO TPUUITH,
a BoHa He Mae kioua. 10. bynb obepexXHMM: TM MOXEI BMACTH.
11. He yimait nica: BiH Moxe TeOe yKycuTu. 12. Mu, MOXIJIMBO, I0Oime-
MO 3a MicTo B Hemino 13. Bin moxe 3a0ytu mpo ne. 14. Hezabapom
MOXe€ ITiTU JOLLL.

Exercise 7. Translate into English using the equivalent 7o be allowed to.
1. MeHi 103BOs10TE. 2. JliTh BXXE BEJIUKI. IM 103BOJISIOTH XOAUTH 10
IIKOMM caMuM. 3. oMy He IO3BOJSIIOTH KymaTuCs B i pidli.
4. Buopa iM mO3BOJMJIM NPUNATH AOAOMY O AecsTii rogmHi. 5. Ham
He JO3BOJISIOTH PO3MOBIATH Ha ypokax. 6. TobGi J03BONMMIN B3STU
o kHury? 7. S npymaro, MeHi J103BOJISITh MoOixaTU 3 TOOOIO 3a Mic-
TO. 8. Tobi MO3BOJATH MiTH TYJISITU, KOJU TU 3pooull ypoku. 9. Tobi
JMO3BOJISUIM XOJAMTU Ha 03epo, Ko Th OyB manmeHbkuMm? 10. Komm
MEHi JO3BOJISITh ICTM MOPO3UBO?

Exercise 8. Insert modal verb may (might) or to be allowed to. Insert
to be allowed to only in the cases when may (might) can’t be used.

1. ... I bring my sister to the party? 2. He asked if he ... bring his sis-
ter to the party. 3. After they had finished their homework, the chil-
dren ... watch TV. 4. He ... join the sports section as soon as he is
through with his medical examination. 5. Becky’s mother said that
everybody ... take part in the picnic. 6. He ... go home if he likes.
7. As soon as the boy ... leave the room, he smiled a happy smile and
ran out to join his friends outside. 8. The doctor says I am much
better. I ... get up for a few hours every day.

Exercise 9. Insert modal verb may or can.
1. I ... finish the work tomorrow if no one bothers me any more. 2. ...
we come and see you next Sunday at three o’clock in the afternoon?
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3. What time is it? — It ... be about six o’clock, but I am not sure.
4. Only a person who knows the language very well ... answer such
a question. 5. ... I come in? 6. Let me look at your exercises. I ... be
able to help you. 7. I ... not swim, because until this year the doctor
did not allow me to be more than two minutes in the water. But this
year he says I ... stay in for fifteen minutes if I like, so I am going
to learn to swim. 8. Libraries are quite free, and anyone who likes ...
get books there. 9. I ... come and see you tomorrow if I have time.
10. Take your raincoat with you: it ... rain today. 11. Do you think
you — ... do that?

Exercise 10. Insert modal verb may or can.

1. You ... come in when you have taken off your boots. 2. Be careful:
you ... spill the milk if you carry it like that. 3. Most children ... slide
on the ice very well 4. I don’t think I ... be here by eleven o’clock
tomorrow, but I ... be. 5. ... you see anything in this inky darkness?
6. You ... go when you have finished your compositions. 7. What will
we do if the train is late? It ... be late, you know, after the terrible
snowstorms we’ve had. 8. When ... you come and see me? — Let me
see: I ... not come tomorrow, for I must be at the meeting, but on
Sunday I’ll find time. Yes, you ... expect me on Sunday about three
o’clock. Will that be all right?

Exercise 11. Insert modal verb may (might) or can (could).

1. ... T use your pen? 2. ... I find a pen on that table? 3. You ... read
this book: you know the language well enough. 4. You ... take this
book: 1 don’t need it. 5. ... I help you? 6. ... I ask you to help me?
7. ... you help me? 8. I ... not imagine her speaking in public: I knew
that she was so shy. 9. Something was wrong with the car: he ... not
start it. 10. A fool ... ask more questions than a wise man ... answer.
11. She asked me if she ... use my telephone. 12. The school was si-
lent: nothing ... be heard in the long dark corridors. 13. Waiting ... be
endless, you know. 14. ... you tell me the nearest way to the city mu-
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seum? 15. They ... think that I am too weak to take part in
the excursion, but I am strong enough to do any kind of hard work,
indeed. 16. He knew this period of history very well: he had read eve-
rything on the subject he... find in the rich university library.

Exercise 12. Translate the following sentences.

1. You must work hard at your English. 2. You must learn the words.
3. Must we learn the poem today? 4. It must be very difficult to learn
Chinese. 5. You must not talk at the lessons. 6. Everybody must come
to school in time. 7. Don’t ring him up: he must be very busy. 8. You
must not make notes in the books. 9. I must help my mother today.

Exercise 13. Translate into English using modal verb must.

1. 4l moBUHHA HaMOJETJIMBO IpallloBaTU HaJ CBOEK aHIJIiMCHKOIO.
2. Bu moBuMHHI yBaXXHO ciyxaTu BuuTesiss Ha ypoui. 3. Tu moBuUHEH
poOUTH YypOKM KOXeH JeHb. 4. Bu He MOBMHHI 3a0yBaTu MHpo CBOI
000B’s13k1. 5. Bu moBuHHI Oyt obGepexXHi Ha Byaumi. 6. BoHa mmo-
BMHHaA OyTu 3apa3 BgoMma. 7. Moi apysi, MabyTh, y napky. 8. Bu, ma-
OyTb, Iy>ke€ TOJ0AHI. 9. MalyThb, IyXe BaKKO pO3B’d3yBaTH TakKi 3amayi.
10. 4l moBMHEH CHOTOMHI MOOAYNUTH MOTO IIpUITENsS (Ipyra).

Exercise 14. Translate the following sentences.

I. I had to do a lot of homework yesterday. 2. She had to stay at
home because she did not feel well. 3. Pete had to stay at home be-
cause it was very cold. 4. Mike had to write this exercise at school
because he had not done it at home. 5. They had to call the doctor
because the grandmother was ill. 6. Why did you have to stay at home
yesterday? — Because my parents were not at home and I had to look
after my little sister. 7. I have not written the composition. I will have
to write it on Sunday. 8. We did not have to buy biscuits because
granny had baked a delicious pie. 9. Will you have to get up early to-
morrow?
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Exercise 15. Translate into English using modal verb must or its
equivalent 7o have to.

1. 4 noBuHHA MIiTU B Mara3mH ChbOTOMHI
3BapUTH 00i]
3pOOUTHU YPOKU
HaIcaTy JIMCcTa
2. MeHi noBeneTbcst MiTH B Mara3uH 3aBTpa
3BapuUTH 00i
3pOOUTHU YPOKU
OiTH IO IIKOJU
HaIcaTty JucTa Oparty
3. MeHi noBeJIoCch IMiTA B Mara3uH BYOpa
3BapUTU 00in
3pOOUTH YPOKU
IITH IO IIKOJIN
HaIMcaTy JucTa opary

Exercise 16. Transform the following sentences in Past Indefinite.

1. It is already twenty minutes past eight. You must go or you will be
late for the first lesson. 2. I am very tired. I feel I must go to bed at
once, or I will fall asleep where I am sitting. 3. We can’t wait for
them any longer, we must ring them up and find out what has hap-
pened. 4. I am thinking hard, trying to find a solution of the problem.
There must be a way out. 5. It is quite clear to everybody in
the family that he must start getting ready for his examination instead
of wasting time. 6. It is impossible to do anything in such a short
time. I must ask the chief to put off my report. 7. I don’t mean that
you must do everything they tell you.

Exercise 17. Transform the following sentences in Past and Future In-
definite. Change modal verbs must and can into their equivalents where
it is necessary.

1. You must listen to the tape-recording of this text several times.
2. You must take your examination in English. 3. She can translate
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this article without a dictionary. 4. We can’t meet them at the station.
5. The doctor must examine the child. 6. He must work systematically
if he wants to know French well. 7. This child must spend more time
out in the open air. 8. I can’t recite this poem. 9. You must take part
in this work. 10. He can’t join the party because he is busy.

Exercise 18. Translate the following questions into English and answer
them.

1. IIlo B MOBMHHI 3pOOUTH CHOTOAHI?

2. lIlo BaM (Tpeba Oyne) moBemeThCs 3poOUTH 3aBTpa’?

3. Illo Bam moBenoch 3poOMTU BUOpa?

Exercise 19. Translate into English using modal verbs must, may or can.

1. Bin 3apa3 nmoBuHeH OyTU B CBOEMYy KabiHeTi. Bu Moxere moroBo-
putu 3 HUM. 2. MoxHa yBiiitu? — Bbynb nacka. 3. Bu nmoBuHHi Tpo-
yuTaTu 1eit TekcT. 4. BiH Moxe BUKOHATW Iie 3aBoaHHsA? 5. MoxHa
MeHi B3sTH Baury KHuTy? 6. Ha ypomi aHTTiiicbKoi MOBM BU TIOBUHHI
TOBOPUTU TiJIbKM aHIJiCbKOW0. 7. MU MOBUHHI CbOTOAHI 3AaTU 30-
mmtu? 8. MoxHa MeHi IocTaBUTH BaM nutaHHg? — Bynb jacka.
9.4 He MOXYy TiTM 3 BaMHU Yy KiHO, OCKiJIbKM §I JIy>Ke 3alHSATUMA.
10. MoxHa Tyt nanutu? — byab jgacka.

Exercise 20. Fill in the blanks with modal verbs can, may or must.

1. What ... we see on this map? 2. ... you speak Spanish? — No, un-
fortunately I ... . 3. At what time ... you come to school? 4. ... I come
in? 5. You ... not smoke here. 6. ... take your book? — I am afraid
not: I need it. 7. He ... not speak English yet. 8. I have very little
time: I ... go. 9. They ... not go to the park today because they are
busy. 10. You ... read this text: it is easy enough.

Exercise 21. Translate the following sentences.
1. I was to wait for her at the railway station. 2. We were to go to the ci-
nema that afternoon. 3. They were to start on Monday. 4. He was to te-
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lephone the moment she was out of danger. 5. Roses were to be
planted round the pond. 6. There was to be a discussion later on.
7. We were to get there before the others. 8. He was to tell her where
to find us. 9. She was to graduate that year. 10. She was to wear that
dress at the graduation party. 11. He is to come here at five
o’clock. 12. The train was to leave at five-fifteen.

Exercise 22. Translate, minding the different meanings of the verb
to have.

1. We cannot have a terminated or finite magnetic flux. 2. Very often
the magnet has the form of upright round iron legs on which the coils
are wound, united by a cross piece, called the yoke. 3. By weighing
the amount of copper or silver deposited in a copper or silver volt-
ammeter, we have seen that uniform electric current can be measured.
4. Electromotive force has to be continually applied to maintain
the current. 5. In the magnetic circuit we have to consider as im-
portant quantities, the length of the circuit, the cross-section of
the circuit and the specific magnetic quality of the material the circuit
is made of. 6. In many problems in physics we have to deal with
the case of a body rotating or swinging round an axis. 7. Everyone is
more or less familiar with elementary experiments having to do with
electrically charged bodies.

Exercise 23. Read and translate the following sentences paying atten-
tion to the modal verbs and their equivalents.

1. Information or data can be stored in the computer’s memory or
storage. 2. An analog computer is able to calculate by using physical
analogs of numerical measurements. 3. The first automatic computers
could operate at the low speed. 4. Your paper may be published at our
Institute. 5. My friend was happy when at last he might work at
the computing center. 6. Our students are allowed to visit the com-
puting center to see the operation of the computer ES-1 1045. 7. Eve-
ry student must know that a digital computer performs reasonable op-
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erations. 8. Some operations for this computer have to be changed
and new instructions have to be added. 9. The instructions are record-
ed in the order in which they are to be carried out. 10. According
to the timetable you are to begin your classes at 8 o’clock. 11. Every
student of our speciality has to know what a hybrid computer is.

Exercise 24. Translate these sentences.

1. Students have to attend lectures and practical classes. 2 Every ad-
vanced student has to carry on research. 3. These girls are to take
their entrance examinations in July. 4 The examination was to take
place on Monday. 5. We will have to carry on our experiment in
the laboratory. 6. I am to meet a friend of mine at the station today.
7. Students will be able to improve their reading speed if they read
much. 8. Studying English the students must always work at the lan-
guage laboratory. 9. Yesterday she had to write an article for the wall
newspaper. 10. Many new schools are to be built in new regions of
this city. 11. I will have to deliver a lecture on modern methods
of language teaching. 12. The foreign guests are to leave Kharkiv to-
morrow.

Exercise 25. Translate the following sentences.

1. Nitric acid may be used to oxidize hydrogen. 2. All the laboratory
vessels have to be carefully washed before using them for any experi-
ments. 3. A chemist must know the physical laws which govern
the behavior of matter in various states. 4. Considering all the ele-
ments together, we may see that there are certain groups that have
very similar chemical properties. 5. In the chart we can see that
the elements are arranged in horizontal rows of ten in the order of
increasing atomic weights. 6. The Periodic Law can be simply stated
as follows: The properties of the elements are a periodic function of
the nuclear charges of their atoms. 7. Synthetic chemistry deals with
the methods by which the complex bodies may be built up from sim-
pler substances. 8. Electrolysis may be an example of electrochemistry.
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9. According to the law of conservation of matter, matter can neither
be created nor destroyed 10. Matter can exist in four physical states,
namely, solid, liquid, plasma or gaseous. 11. Because atoms are so
very small their number must be extremely large. 12. We had to use
a catalyst to accelerate the reaction. 13. When a house is to be built
a number of things are to be taken into consideration.

Exercise 26. Change modal verbs into their equivalents and translate
them.

1. Among these may be mentioned the quality of material. 2. At the sa-
me time we must, remember about the “style” in which the building
is to be planned. 3. This decision should be made before planning
the house is started. 4. For concrete sand and stone must be propor-
tioned and mixed 5. Cement should be ground extremely fine.

Exercise 27. Find obligatory verbs and translate them.

1. According to Lomonosov, science and literature should serve
the people. 2. Out-of-date equipment is to be repaired and modern-
ized. 3. One should remember that an object can be in equilibrium
not only when it is standing motionless but also when it is moving in
a straight line at constant speed. 4. Being an experienced engineer you
ought to be able to design this device. 5. In this case the emf in equa-
tion 1 must be replaced by the voltage across the portion U. 6. In the for-
mulas 1 and 2 all the quantities must be expressed in the same system
of units.

Exercise 28. Translate the following sentences paying attention to mod-
al verbs. Define the infinitive form.

I. These materials can be classified into 3 groups. 2. The investiga-
tion of cosmic space must be continued on an ever increasing scale.
3. The operator ought to have explained to you the operation of these
electronic devices. 4. As the methods of work must have been im-
proved, the workers obtained better results. 5. The engineer should
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have controlled the work of the computer, processing the results of
our important investigation. 6. The electrician may have turned off
the light, we could not continue our experiments in the darkness.
7. Professor had to give detailed answers to each question. 8. We must
hurry if we want to catch the train. 9. They had to be informed about
his latest achievements in this field of engineering.

Exercise 29. Use modal verbs in Present and Past Indefinite. Make up
questions and negative sentences.

1. He can speak English but he cannot speak French. 2. You may
take the dictionary from the library. 3. You must do this work thor-
oughly. 4. You must not be late for your lectures.

Exercise 30. Translate the sentences paying attention to the meaning of
modal verbs with Perfect Infinitive.

1. The Curies could have patented their discovery and possibly made
a fortune but they published everything. 2. You could have made your
report much better if you had collected all the necessary data. 3. He
must have gone to the library, I can’t find him anywhere. 4. He may
have left already, it is rather late. 5. You should have helped your
friend, he missed many lessons. 6. He can’t have done such a thing.
7. Some of the ancient tools made from copper may have contained
some impurities, which contributed to its hardness.

Exercise 31.

I. Find the sentence where the equivalent of the modal verb can is used.
1. He had to speak English because he was talking to an Englishman.
2. He will be able to speak English in two months.

II. Find the sentence where the equivalent of the modal verb may is
used.

1. He will be allowed to use a dictionary while translating the text.

2. He had to use a dictionary while translating the text.
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II1. Find the sentence where the equivalent of the modal verb must is
used.

1. He had to take the dictionary from the library.

2. He was allowed to use a dictionary while translating the text.

Exercise 32. Write the following sentences in interrogative and negative
forms and translate them.

1. The students may use all the dictionaries from the library. 2. You
must use these books. 3. They may speak aloud here. 4. We had to dis-
cuss the accident there. 5. This student will need his friend’s help.
6. The post-graduates could find this hand-book in the library.

Exercise 33. Write the following sentences in Past and Future Inde-
finite.

1. The specialists must know the properties of the materials, which
they use for construction. 2. You may apply the new methods of work
in your research. 3. He can explain to you the principle of work of
these instruments.

Exercise 34. Check your knowledge of modal verbs by translating
the following sentences.

1. According to the law of conservation of energy, the energy spent in
starting the body must be equal to that derived from the body when it
is stopped. 2. The wire used should have as large a cross-section as
possible when it is desirable to keep resistance a3 low as possible.
3. We will have to work out an experiment in which we will be able
to keep the particles in the plasma, that is (i.e.) deprive them of
the possibility of transmitting the heat to the walls of the container.
4. Thus we were obliged to use gaseous heavy hydrogen for our expe-
riments. 5. Using radioactive isotopes, biologists and agriculturalists
will be able to carry out research impossible by any other method.
6. The calibrated balance can then be used to measure any unknown
force. 7. The open end of the tube is connected to the device
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the pressure within which is to be measured. 8. You ought to stay
longer and you will see that everything isn’t as beautiful as it looks at
first sight. 9. The total number of ions in the chamber may then grow
very quickly and each primary ionization may be followed by several
thousand secondary ionizations. 10. The man was so excited that he
could not be understood. 11. We now see that this point must have
been the center of mass of the body. 12. He cannot have made such
a serious mistake. 13. You should have changed the current strength
at all points of the circuit.

Reading Material

Text 1
COMPUTERS MAKE THE WORLD
SMALLER AND SMARTER

The ability of tiny computing devices to control complex opera-
tions has transformed the way many tasks are performed, ranging
from scientific research to producing consumer products. Tiny “com-
puters on a chip” are used in medical equipment, home appliances,
cars and toys. Workers use handheld computing devices to collect da-
ta at a customer site, to generate forms, to control inventory, and
to serve as desktop organisers.

Not only computing equipment getting smaller, it is getting more
sophisticated. Computers are part of many machines and devices that
once required continual human supervision and control. Today, com-
puters in security systems result in safer environments, computers in
cars improve energy efficiency, and computers in phones provide fea-
tures such as call forwarding, call monitoring, and call answering.

These smart machines are designed to take over some of the basic
tasks previously performed by people; by so doing, they make life
a little easier and a little more pleasant. Smart cards store vital infor-
mation such as health records, drivers’ licenses, bank balances, and
so on. Smart phones, cars, and appliances with built-in computers can
be programmed to better meet individual needs. A smart house has
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a built-in monitoring system that can turn lights on and off, open and
close windows, operate the oven, and more.

With small computing devices available for performing smart tasks
like cooking dinner, programming the VCR, and controlling the flow
of information in an organization, people are able to spend more time
doing what they often do best-being creative. Computers can help
people work more creatively.

Multimedia systems are known for their educational and enter-
tainment value, which we call “edutainment”. Multimedia combines
text with sound, video, animation, and graphics, which greatly en-
hances the interaction between user and machine and can make in-
formation more interesting and appealing to people. Expert systems
software enables computers to “think” like experts. Medical diagnosis
expert systems, for example, can help doctors pinpoint a patient’s ill-
ness, suggest further tests, and prescribe appropriate drugs.

Connectivity enables computers and software that might otherwise
be incompatible to communicate and to share resources. Now that
computers are proliferating in many areas and networks are available
for people to access data and communicate with others, so personal
computers are becoming interpersonal PCs. They have the potential
to significantly improve the way we relate to each other. Many people
today telecommute — that is, use their computers to stay in touch
with the office while they are working at home. With the proper tools,
hospital staff can get a diagnosis from a medical expert hundreds or
thousands of miles away. Similarly, the disabled can communicate
more effectively with others using computers.

Distance learning and videoconferencing are concepts made possi-
ble with the use of an electronic classroom or boardroom accessible
to people in remote locations. Vast databases of information are cur-
rently available to users of the Internet, all of whom can send mail
messages to each other. The information superhighway is designed
to significantly expand this interactive connectivity so that people all
over the world will have free access to all these resources.
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People power is critical to ensuring that hardware, software, and
connectivity are effectively integrated in a socially responsible way.
People — computer users and computer professionals — are the ones
who will decide which hardware, software, and networks endure and
how great an impact they will have on our lives. Ultimately people
power must be exercised to ensure that computers are used not only
efficiently but in a socially responsible way.

3aBJaHHA A0 TEKCTY
1. JlajiTe BiOmoBiab Ha 3anMUTAHHA.
1. Name some types of devices that use “computers on a chip”.
2. What uses of handheld computers are mentioned in the text?
3. What are the benefits of using computers with the following items?
a) Security systems
b) Cars
c¢) Phones
. What smart devices are mentioned in the text?
. What are smart cards used for?
. What are the advantages of multimedia?
. What can medical expert systems do?
. How can computers help the disabled?
. What types of computing systems are made available to people in
remote locations using electronic classrooms or boardrooms?
10. What aspects of computing can people power determine?
I1. Bu3naure, siki pedyeHHs € npaBujibHuMu (t), a gki Hi ().
1. Desktop organisers are programs that require desktop computers.
2. Computers are sometimes used to monitor systems that previously
needed human supervision.
3. Networking is a way of allowing otherwise incompatible systems
to communicate and share resources.
4. The use of computers prevents people from being creative.
5. Computer users do not have much influence over the way that
computing develops.

O 0 3 O\ L K~
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Text 2
CLASSIFICATION OF WAVES

Waves transmit energy from place to place. Mechanical waves are
formed when a disturbance causes surrounding molecules to change
position. This sets up a chain reaction in which neighboring molecules
change position, and then return to their original position after bump-
ing their “neighbors”.

This chain reaction constitutes a wave. A disturbance can be any-
thing that disrupts the surrounding molecules. Virtually anything that is
seen or heard is the result of some kind of disturbance that is trans-
mitted by a wave. All waves have common characteristics-speed, wave-
length, frequency, and amplitude. Waves can be classified as mechanical
waves or electromagnetic waves. Mechanical waves such as water waves
or sound waves require a medium through which to travel. Electro-
magnetic waves, such as visible light, radio waves, and X rays, can tra-
vel through a vacuum — a space void of matter.

Waves can also be classified as either transverse or longitudinal.
In transverse waves, the high points of the wave are the crests and
the low points are the troughs. In longitudinal waves, the compressions
compare to the troughs of transverse waves. The wavelength is the dis-
tance from any point on a wave to the next similar point. The number
of crests (or compressions) that pass a given point in a certain amount
of time is the frequency of the wave.

All waves also share similar behaviors. Waves can be reflected or re-
fracted and can create interference. Both reflection and refraction in-
volve waves and two different mediums. In reflection, the waves boun-
ce back when they encounter a new medium. According to the law of
reflection, the angle of incidence equals the angle of reflection. In re-
fraction, the waves change speed and direction as they enter a new
medium. Interference is the result of different waves moving through
one another. Interference can be constructive, resulting in a greater
amplitude, or destructive, resulting in a smaller amplitude.
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3aBIaHHA A0 TEKCTY
I. Bunumits 3 TeKCTy 5S—7 pedyeHb, 10 NMepeaalTb OCHOBHY IYMKY.
II. 3’acyiite, 10 sAKoro 3 ad3amiB TEKCTY MOKe OYTH IOCTABJIEHO 3aIH-
Tauns What is the wavelength?
III. CknazniTe 3 NogaHUX HHZKYE CJIiB pevyeHHs.
1. refracted, waves, be, can, reflected, or
2. can, or, destructive, interference, be, constructive
3. can, through, a, vacuum, electromagnetic, travel, waves

Text 3
THERMOELECTRIC NANOWIRES VS.
NANO SOLAR CELLS

Thermoelectric devices can convert heat into electricity. Many
temperature sensing devices take advantage of this effect by using
electricity to measure temperature in devices called thermocouples.
Various researchers are working to produce inexpensive and efficient
thermoelectric materials that can change waste heat into electricity.

Recently there was an announcement that researchers at Berkeley
had made silicon nanowires that convert heat into electricity using
a thermoelectric effect. One possible use of these is to charge portable
devices. The wires could be embedded in fabric, so that your jacket
could become a charging station, using your body heat to generate
the electricity.

Other researchers have made thermoelectric nanowires. The dif-
ference with Berkeley’s work is that they have reduced the diameter of
the wires and modified the surface texture to reduce the thermal con-
ductivity while maintaining the electrical conductivity, a key require-
ment of thermoelectric materials. It is, in fact, the combination of
the wire diameter, the roughness of the surface texture, and doping
the silicon with boron that reduce the thermal conductivity without
having serious impact on the electrical conductivity.

This concept can be applied in other ways as well. One possibility
for this research is that cars could be set up to use their own waste
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heat to run the radio and other electrical devices in the car. Siphoning
off and making use of heat from power plants would be another logi-
cal use. All that heat your laptop computer generates that now
scorches your thighs could be used to power the laptop up.

This got me thinking about the folks who are working on a paral-
lel track to embed solar cells in fabric. Konarka Technologies, for ex-
ample, is currently selling solar cell material to Sky Shades, a maker
of awnings. By embedding nanoparticles in plastic film they produce
a lightweight, flexible photovoltaic material called Power Plastic®.
The process involves printing or coating nanoparticles (such as quan-
tum dots or nanocrystals) onto other material using a process similar
to printing ink on newspaper.

That’s when I started wondering, why would you need both of
these technologies? Then a light went off in my brain—solar doesn’t
work in the dark, or in regions of the country where it’s cloudy many
days of the year. That’s why the combination of these two solutions
could work to ensure that you’re inexpensively charged up, 24/7.

The jacket of the future might have thermo electric nanowires in
strategic places (under your arms is a logical hot spot) with solar cells
embedded on the shoulders. Imagine how handy a military jacket with
both thermoelectric nanowires and solar cells would be. Lighter
weight batteries that can be constantly recharged could be carried on-
to the battlefield to power communications or other equipment.

When will you find such a juiced up jacket in your local depart-
ment store? You’re probably looking about ten years lead time till you
make that shopping trip. In the meantime keep that cell phone
charger handy and check my Nanotechnology and Energy Web page
for updates.

3aBaaHHs 10 TEKCTY
I. ITinGepiTh cMHOHIMM 0 MOMAHMX CJIiB.
To convert, to use, device, inexpensive, waste, heat, fabric, to reduce,
to modify, requirement, in fact, impact, to apply, possibility, power,
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folks, for example, currently, produce, similar to, regions, handy,
constantly, equipment, probably.

I1. BusHaure, siKi pedeHHs1 € a)npaBuibHumu (t), b) aki Hi (f), c) indop-
Maris BiCyTHS.

1. Thermoelectric devices can convert water into vapour.

2. Researches from Berkley made their nanowires from gold.

3. Thermoelectric jacket may use the energy of sun to power your
hand-held devices.

4. One of the possible applications of the thermoelectric effect in
the car is to use the waste heat to power radio and other electrical
devices.

5. Konarka Technologies is now producing photovoltaic materials us-
ing nanotechnology.

6. Thermoelectric technology and solar cells may be also used in mili-
tary uniform.

7. We can buy thermoelectric jackets in any shop today.

II1. Y oMy noJsirac 0CHOBHA inest TEKCTy?

Text 4
AIR CONDITIONING

Air conditioning is the process of altering the properties of air
(primarily temperature and humidity) to more comfortable conditions,
typically with the aim of distributing the conditioned air to an occu-
pied space to improve thermal comfort and indoor air quality.

In common use, an air conditioner is a device that lowers the air
temperature. The cooling is typically achieved through a refrigeration
cycle, but sometimes evaporation or free cooling is used. Air condi-
tioning systems can also be made based on desiccants.

In the most general sense, air conditioning can refer to any form
of technology that modifies the condition of air (heating, cooling,
humidification, cleaning, ventilation, or air movement). However, in
construction, such a complete system of heating, ventilation, and air
conditioning is referred to as HVAC.
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The basic concept behind air conditioning is said to have been
applied in ancient Egypt, where reeds were hung in windows and were
moistened with trickling water. The evaporation of water cooled
the air blowing through the window. This process also made the air
more humid, which can be beneficial in a dry desert climate. In An-
cient Rome, water from aqueducts was circulated through the walls of
certain houses to cool them. Other techniques in medieval Persia in-
volved the use of cisterns and wind towers to cool buildings during
the hot season.

Modern air conditioning emerged from advances in chemistry
during the 19th century, and the first large-scale electrical air condi-
tioning was invented and used in 1902 by American inventor Willis
Carrier. The introduction of residential air conditioning in the 1920s
helped enable the great migration to the Sun Belt in the United
States.

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 indus-
try, the other for human comfort.

Air-conditioning provides the following services:

1. Filtration of the air both in winter and summer to remove dust.

2. Circulation of the air at low velocity and with proper diffusion
to prevent draughts and maintain a uniform temperature and humidity
at all parts of the inhabited space.

3. Introduction of enough fresh air from the outside atmosphere.

4. Heating of the air in winter.

5. Cooling of the air in summer below the outside atmosphere.

6. Humidify the air in winter to a relative humidity of at least
20—25 per cent.

7. Dehumidify the air in summer to a relative humidity not ex-
ceeding 55 per cent.
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3aBIaHHA A0 TEKCTY
I. JlajiTe BiOmoBiAb HA 3anMMTAHHA.
1. Define the process of air-conditioning.
2. What is the aim of the air-conditioning process?
3. What is an air-conditioner?
4. How did air-conditioning evolve?
5. When did modern air-conditioning emerge?
6. What are the two main sections that air-conditioning may be divid-
ed into?
7. What services does air-conditioning provide?
I1. BusHaure, siKi peyeHHs1 € a)npaBuibHumu (t), b) saki Hi (f), c) indop-
Malis BiACyTHs.
1. Modern air-conditioners give comfort in hot weather, but they cost
a lot of money.
2. After ten years of exploitation an air-conditioner should be replaced
by a new one.
3. Ener Guide label shows how much energy a particular item of
equipment consumes in five years of normal service.
4. Air-conditioners use a kWh rating.
5. An air-conditioner must have a SEER of at least 10 to be sold in
the United States.
6. Typical air-conditioning units use outdoor evaporator coil and in-
door condenser.
7. Central air-conditioners not only cool air, but also dehumidify.
III. CknaniTe 3anMTAHHS 10 peYeHb.
1. He installed an expensive air-conditioner at his office. (Who?
What? Where?)
2. It is very hot in here, you should switch on the air-conditioner.
(Why? What? Who?)
3. An air-conditioner helps to keep the comfortable level of humidity
in the room. (What? What level? Where?)
4. He bought an expensive air-conditioner last month. (Who? What?
When?)
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5. Air-conditioners are used in flats, offices, cars to keep optimal cli-
matic conditions. (What? Where? What for?)

6. The first air-conditioner was produced in 1929 by General Electrics
company. (What? When? By whom?)

Text 5
PHOTOVOLTAIC ENERGY

The sun has produced energy for billions of years. Solar energy is
the solar radiation that reaches the earth. Solar energy can be con-
verted directly or indirectly into other forms of energy, such as heat
and electricity. The major drawbacks (problems, or issues to over-
come) of solar energy are: (1) the intermittent and variable manner in
which it arrives at the earth’s surface and, (2) the large area required
to collect it at a useful rate.

Solar energy is used for heating water for domestic use, space
heating of buildings, drying agricultural products, and generating elec-
trical energy. Electricity can be produced directly from solar energy
using photovoltaic devices or indirectly from steam generators using
solar thermal collectors to heat a working fluid.

Photovoltaic energy is the conversion of sunlight into electricity
through a photovoltaic (PVs) cell, commonly called a solar cell. A pho-
tovoltaic cell is a nonmechanical device usually made from silicon
alloys. Photovoltaic conversion is useful for several reasons. Conver-
sion from sunlight to electricity is direct, so that bulky mechanical
generator systems are unnecessary. The modular characteristic of pho-
tovoltaic energy allows arrays to be installed quickly and in any size
required or allowed. Also, the environmental impact of a photovoltaic
system is minimal, requiring no water for system cooling and generat-
ing no by-products.

The major applications of solar thermal energy at present are
heating swimming pools, heating water for domestic use, and space
heating of buildings. For these purposes, the general practice is to use
flat-plate solar-energy collectors with a fixed orientation (position).
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Solar collectors fall into two general categories: nonconcentrating and
concentrating. In the nonconcentrating type, the collector area
(i.e. the area that intercepts the solar radiation) is the same as the ab-
sorber area (i.e., the area absorbing the radiation). In concentrating
collectors, the area intercepting the solar radiation is greater, some-
times hundreds of times greater, than the absorber area.

Solar thermal power plants use the sun’s rays to heat a fluid,
from which heat transfer systems may be used to produce steam.
The steam, in turn, is converted into mechanical energy in a turbine
and into electricity from a conventional generator coupled to the tur-
bine. Three types of solar-thermal power systems in use or under de-
velopment are: parabolic trough, solar dish, and solar power tower.

The parabolic trough is the most advanced of the concentrator
systems. This technology is used in the largest grid connected solar-
thermal power plants in the world. A parabolic trough collector has
a linear parabolic-shaped reflector that focuses the sun’s radiation on
a linear receiver located at the focus of the parabola. The engine in
a solar dish/engine system converts heat to mechanical power by
compressing the working fluid when it is cold, heating the compressed
working fluid, and then expanding the fluid through a turbine or with
a piston to produce work. A solar power tower or central receiver
generates electricity from sunlight by focusing concentrated solar en-
ergy on a tower-mounted heat exchanger (receiver). This system uses
hundreds to thousands of flat sun-tracking mirrors called heliostats
to reflect and concentrate the sun’s energy onto a central receiver
tower. This is a promising technology for large-scale grid-connected
power plants. Though power towers are in the early stages of devel-
opment compared with parabolic trough technology, a number of test
facilities have been constructed around the world.

3aBoaHHs 10 TEKCTY
I. JlaiiTe BigmoBigh Ha 3anmMTAHHA.
1. What does the term “solar energy” mean?
2. What are the main drawbacks of solar energy?
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3. Where is solar energy used?

4. How can electricity be produced?

5. What is the principle of the solar thermal power plant operation?
II. 3naiiniTh y TekcTi cjioBa 3 TaKUMHM 3HAYEHHSMH: TI€PETBOPEHHS;
piAvHa; COHSYHA Tapijka; BUIIPOMiHIOBAHHS; MTOBEPXHS; PO3BUTOK.
II1. 3naiiniTe y TeKcTi Ta mepeKkIagiTh peyeHHs, B SKHX BXKHTO MOJAJb-
Hi Jiecaosa.

Text 6
CROSS-CULTURAL COMMUNICATION PROBLEMS

The key to effective cross-cultural communication is knowledge.
First, it is essential that people understand the potential problems of
cross-cultural communication and make a conscious effort to over-
come these problems. Second, it is important to assume that one’s
efforts will not always be successful, and adjust one’s behaviour ap-
propriately.

For example, one should always assume that there is a significant
possibility that cultural differences are causing communication prob-
lems, and be willing to be patient and forgiving, rather than hostile
and aggressive, if problems develop. One should respond slowly and
carefully in cross-cultural exchanges, not jumping to the conclusion
that you know what is being thought and said.

William Ury’s (Senior Fellow of the Harvard Negotiation Project)
suggestion for heated conflicts is to stop, listen, and think, or as he
puts it “go to the balcony” when the situation gets tense. By this he
means withdraw from the situation, step back, and reflect on what is
going on before you act. This helps in cross-cultural communication
as well. When things seem to be going badly, stop or slow down and
think. What could be going on here? Is it possible I misinterpreted
what they said, or they misinterpreted me? Often misinterpretation is
the source of the problem.

Active listening can sometimes be used to check this out — by re-
peating what one thinks he or she heard, one can confirm that one
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understands the communication accurately. If words are used differ-
ently between languages or cultural groups, however, even active lis-
tening can overlook misunderstandings.

Miscommunication between people happens all the time, especial-
ly when one of the parties is using a second language. Misunderstand-
ings lead to doubt about the real intent of others.

Every country has its own communication style and habits. Eng-
lish speakers have the habit of using sport and military metaphors.
They even use mixed metaphors and dead metaphors. For example,
they talk about “leveling the playing field” before they “charge
straight in” to the “front line of operations”. They can “step up to
the plate and grab the bull by the horns”. Americans like to use slang
words and phrases that even other Americans don’t always under-
stand. Japanese people do not like to refuse something, so they say
that it will be discussed “later”. Later means never.

French people can get easily offended. For example, every word
has to have a French translation — e-mail, mail are too English, and
so the word “courriel” was created. Germans love details and Italians
don’t. And the list of generalized differences can go on and on.

English speakers can rapidly create bad impression by being inap-
propriately informal. Many cultures have a different concept of re-
spect and formality. In many cultures people will only address others
using personal names after several months — or not at all. Native
English speakers from all countries generally address acquaintances on
the first name basis faster than in some cultures.

Americans are the champions with the general use of nick names.
Beginning your conversation informally in many countries can be in-
sulting.

3aBoaHHs 10 TEKCTY
I. JlajiTe BianmoBigb HA 3aNMMTAHHA.
1. What should people know for committing effective cross-cultural
communication?
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2. What can cultural differences cause?

3. What is the best recommendation to avoid a cross-cultural conflict?
4. What is the main reason of a cross-cultural conflict?

5. What is the most common type of situation when miscommunica-
tion between people happens? Why?

6. What new information have you learned about habits of English
speakers?

I1. 3akiHuiTh peyeHHs 3riIHO 3i 3MiCTOM TEKCTY.

. There is a significant possibility that...

. The suggestion for heated conflicts is...

. If words are used differently between languages or cultural groups...
. Misunderstandings lead to...

. English speakers have the habit of...

. Americans like...

. Japanese people do not like...

. French people can...

. Many cultures have...

10. Beginning your conversation informally...

I11. 3naiiniTe a03am, B AKOMY MiCTUTBCS iHopMais:

Different countries have their own communication style and habits.

O 00 1 O\ Lt A W N —

Text 7
ENVIRONMENT PROTECTION MUST BE GLOBAL

That the problem of pollution and ecology has become the most
important one for mankind is evident to all. The more civilization is
developing, the greater the ecological problems are becoming. Air and
water pollution by industry is now reaching tremendous proportions.
In our era it is changing from a national to an international problem,
especially in territories where rivers cross several courtiers. The seas
and oceans are also becoming seriously polluted. A similar situation is
developing in the atmosphere. It is known that many cities throughout
the world suffer from air pollution.
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However, our scientific knowledge and technological advancement
make it possible to eliminate it if people use good will and make con-
siderable investments for that purpose. The development of natural
resources on a global scale is already possible from a scientific and
technical standpoint. Large-scale experimental work in this area is
successfully being carried out.

At present scientists in industrially developed countries are work-
ing on the theory of interaction of all the atmospheric and oceanic
global processes that determine the climate and weather of the world.
Increasing growth of population, industrialization and the use of re-
sources are slowly but surely changing the global climate and water
balance. This can be described as a great experiment, one that may
bring about changes in the environment more serious than ever
before.

The essential feature in the environment protection is that many
problems can be solved only on the level of world community. There-
fore, the planning of protection against pollution by human society as
a whole is imperative today and in the near future. It is necessary
to develop an international program to study data on land, forest, at-
mospheric and oceanic resources, both renewable and non-renewable.
Many scientists and special public organizations must joint efforts in
order to deal with the problem and take necessary measures to protect
the environment.

It is still a big job and much remains to be done. However, scien-
tists are confident that planned actions of all countries can eliminate
pollution and achieve successes in purifying air, water and soil and in
safeguarding natural resources. At the same time one must realize that
social and political circumstances may stand in the way of further
progress in this field.

3aBoaHHs 10 TEKCTY
I. /IajiTe BianmoBigb HA 3aNMUTAHHA.
1. What is this text about?
2. What is ecology?
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3. How does water and air become polluted?
4. Why is the problem of water pollution becoming a global problem?
II. 3’ennaiite cjoBa 3 KOJOHKH A 3 BiINOBIAHUMH CJIOBAMH 3 KOJIOHKH B.

A B
1. protect A. do not fell well
2. serious B. for all people
3. suffer C. keep safe from smth.
4. interaction D. protection
5. essential E. needing attention
6. imperative F. important
7. public G. necessary, most important, fundamental
8. safeguarding H. action on each other

II1. 3maiigiTh MomadbHi Ji€cjaoBa TAa MOACHITH OCOOJMBOCTI iX mepe-
KJamy.

Text 8
APPLIED METROLOGY

Metrology laboratories are places where both metrology and cali-
bration work are performed. Calibration laboratories generally special-
ize in calibration work only.

Both metrology and calibration laboratories must isolate the work
performed from influences that might affect the work. Temperature,
humidity, vibration, electrical power supply, radiated energy and other
influences are often controlled. Generally, it is the rate of change or
instability that is more detrimental than whatever value prevails. Cali-
bration technicians execute calibration work. In large organizations,
the work is further divided into three groups:

a) Set-up people arrange the equipment needed for calibration
and verify that it works correctly.

b) Operators execute the calibration procedures and collect data.

¢) Tear-down people dismantle set-ups, check the components for
damage and then put the components into a stored state. This is
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the entry-level position for people who didn’t start in the equipment
warehouse or transportation functions.

Alternatively, the technicians can be divided by major discipline
areas: physical, dimensional, electrical, microwave and so on. But
the principles are the same regardless of the equipment. Metrology
technicians perform investigation work in addition to calibrations.
They also apply proven principles to known situations and evaluate
unexpected or contradictory results.

Large industrial organizations also develop people who demon-
strate aptitude in testing functions. When this is combined with
an engineering degree, it qualifies the person as a metrology engineer
who performs metrology work at and above the technician levels.

The metrology and calibration work described above is always ac-
companied by documentation. The documentation can be divided
into two types; one related to the task and the other related the ad-
ministrative program. Task documentation includes calibration proce-
dures and the data collected. Administrative program documentation
includes equipment identification data, “calibration certificates”, cali-
bration time interval information and “as-found” or “out-of-
tolerance” notifications.

Administrative programs provide standardization of the metrology
and calibration work and make it possible to independently verify that
the work was performed. Generally, the administrative program is
specific to the organization performing the work and addresses cus-
tomer requirements. An administrative program that has insufficient
actual metrology or calibration capability is derisively referred to as
a “lick and stick” program.

3aBIaHHS 10 TEKCTY
I. JlaiiTe BiZmoBigh HA 3anmMTAHHSA.
1. Where are metrology laboratories places?
2. What kind of influences are often controlled?
3. How can the technicians be divided by major discipline areas?
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I1. Bumamits 3 TeKCTy 2—3 pedeHHs, IO NepeaalTb OCHOBHY IYMKY.
III. 3HaiigiTs BUNAAKM BXHMBAHHA MOJAJbHHX JIi€C]iB Ta mixdepiTh 10
HUX €KBiBaJIeHTH.

Text 9
TYPES OF BUSINESS COMMUNICATION

In the business world, communication is the oil that keeps corpo-
rate machines running. It is the glue that holds small businesses to-
gether. Business is all about building and maintaining relationships
with partners, employees, or customers. Everything from employee
satisfaction to productivity and efficiency relies on good communica-
tion. In business there is hardly any room for errors in communica-
tion. A miscommunication at high levels of a company can make
a huge loss.

That is why it is important for everyone from top management
to the lowliest employee to understand how to communicate his or
her ideas, instructions and expressions with the utmost clarity.

There are some types of communication that are used in business.

Oral communication is probably the most important form of com-
munication in business. Information is passed on, feedback is received
and relationships are formed using spoken words.

Spoken communication often combines verbal communication
and non-verbal communication, such as tone of voice, body language,
etc. Sometimes the meaning of what someone says can change com-
pletely when a different tone of voice is adopted. In customer rela-
tions, especially, it is important to be aware that tone of voice, into-
nation, and body language play an important part in communicating.
In customer service, the words must be accurate, clear, leaving no
room for ambiguity and the tone of voice, body language, and intona-
tion need to communicate confidence and understanding. Oral com-
munication is divided into face-to-face communication and commu-
nication by phone.
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According to the survey conducted among business professional
face-to-face communication is considered to be the most important
and essential type of communication in business. Face-to-face meet-
ings build stronger, more meaningful business relationships. It is also
easier to read body language and facial expressions and interpret non-
verbal communication signals. Respondents agreed that face-to-face
communication is best for persuasion, engagement, inspiration, deci-
sionmaking, and reaching a consensus.

When face-to face communication is impossible the easiest and
the most convenient way to contact your business partner is by phone.
But as telephone communication lacks the visual element present in
face-to-face communication, the auditory element becomes the prin-
cipal conveyor of meaning. For this reason, effective telephone use
requires greater attention to speaking clearly and listening attentively
than in case of face-to-face communication.

Business writing is a critical aspect of how people can share in-
formation with each other in an efficient, professional manner. For-
mality is an important element of how business writing is conducted
today. In fact, each document is considered to be a legal document,
which you can always refer to. There are a few types of business writ-
ing that people may come across at work: emails, letters sent by post,
faxes, memos, minutes, taken at the meetings, summaries, etc. People
use business writing to ask for a job, to make inquiries, to order some
goods, to make complaints, etc. The main feature of business writing
that unites all forms (memos, emails, letters, documents, etc.) togeth-
er is the style. No matter what kinds of documents you are writing,
you have to be concise, clear, and to convey information in an effec-
tive way.

3aBIaHHS 10 TEKCTY
I. BuciioBiTh CBOIO AYMKY (3ro/ieH 4d He 3rojieH), BUKOPHCTOBYIOUH TaKi
CJIOBOCTIOJIyYEeHHS:
In my opinion...; I think (believe)...; I'm sure that...
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1. Non-verbal communication doesn’t play an important part in doing
business.

2. Oral communication often combines elements of verbal and non-
verbal communication.

3. Communication by phone is the best way of decision-making and
reaching a consensus.

4. The auditory element becomes the principal conveyor of meaning
when it comes to telephone conversations.

5. There are two main features of business writing: formality and spe-
cial style.

6. People may use business writing only if they work in the office.

II. Ckaazite 5 cneniaJbHUX 3aNHATAHDb J0 TEKCTY.

I11. 3naiiniTe ad3am, B AKOMY MiCTUTBCS iH(opMais:

Verbal communication and non-verbal communication.

Text 10
WHAT IS CRYOGENICS?

Cryogenics is the branch of physics and engineering that study
very low temperatures, how to produce them, and how materials be-
have at those temperatures. Besides the familiar temperature scales of
Fahrenheit and Celsius, cryogenicists use the Kelvin and Rankine
scales.

Liquefied gases, such as liquid nitrogen and liquid helium, are
used in many cryogenic applications. Liquid nitrogen is the most
commonly used element in cryogenics. Liquid helium is also com-
monly used and allows for the lowest attainable temperatures to be
reached.

These gases are held in either special containers known as Dewar
flasks, which are generally about six feet tall (1.8 m) and three feet
(91.5 cm) in diameter, or giant tanks in larger commercial operations.
Dewar flasks are named after their inventor, James Dewar, the man
who first liquefied hydrogen.
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The field of cryogenics advanced during World War II when sci-
entists found that metals frozen to low temperatures showed more
resistance to wear. Based on this theory of cryogenic hardening,
the commercial cryogenic processing industry was founded in 1966 by
Ed Busch. With a background in the heat treating industry, Busch
founded a company in Detroit called CryoTech in 1966. Though Cryo-
Tech later merged with 300 Below to create the largest and oldest
commercial cryogenics company in the world, they originally expe-
rimented with the possibility of increasing the life of metal tools
to anywhere between 200—400 % of the original life expectancy using
cryogenic tempering instead of heat treating.

This evolved in the late 1990s into the treatment of other parts
(that did more than just increase the life of a product) such as musical
instruments or amplifier valves (improved sound quality), racing en-
gines (greater performance under stress), firearms (less warping after
continuous shooting), knives, razor blades, brake rotors and even pan-
tyhose. The theory was based on how heat-treating metal works
(the temperatures are lowered to room temperature from a high de-
gree causing certain strength increases in the molecular structure
to occur) and supposed that continuing the descent would allow for
further strength increases. Using liquid nitrogen, CryoTech formulated
the first early version of the cryogenic processor. Unfortunately for
the newly-born industry, the results were unstable, as components
sometimes experienced thermal shock when they were cooled too fast.
Some components in early tests even shattered because of the ultra-
low temperatures. In the late twentieth century, the field improved
significantly with the rise of applied research, which coupled micro-
processor based industrial controls to the cryogenic processor in order
to create more stable results.

Cryogens, like liquid nitrogen, are further used for special chilling
and freezing applications. Some chemical reactions, like those used
to produce the active ingredients for the popular drugs, must occur at
low temperatures of approximately —100 °C. Special cryogenic chemi-

180



cal reactors are used to remove reaction heat and provide a low tem-
perature environment. The freezing of foods and biotechnology prod-
ucts, like vaccines, requires nitrogen in blast freezing or immersion
freezing systems. Certain soft or elastic materials become hard and
brittle at very low temperatures, which makes cryogenic milling
(grinding) an option for some materials that cannot easily be milled at
higher temperatures.

3aBaaHHs 10 TEKCTY
1. JlaiiTe BinmoBiap HA 3anMMTAHHS.
1. What is cryogenics?
2. Where are liquid nitrogen and liquid helium used?
3. What kinds of temperature scales do cryogenicists use?
4. Whom was the first early version of the cryogenic processor invent-
ed by?
5. What are special cryogenic chemical reactors used for?
I1. IIpomoBxKiTh peyeHHs.
1. Besides the familiar temperature scales of Fahrenheit...
2. Liquid nitrogen is...
3. Based on this theory of cryogenic hardening, the commercial
cryogenic processing industry...
4. Using liquid nitrogen, CryoTech formulated...
5. Special cryogenic chemical reactors are used...
II1. Y yoMy noJiira€ OCHOBHA inest TEKCTY?

Text 11
THEORY OF METALS AND HEAT TREATMENT
Theory of metals deals with the nature, structure and properties of
metals and alloys and their uses. Metals and alloys differ in mechani-
cal, physical, chemical and technological properties.
Mechanical properties of metals and alloys are strength, hardness,
toughness, elasticity, brittleness, ductility and so on.
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Physical properties are electrical conductivity, magnetism, density
and porosity, colour and others.

Chemical properties are resistance to high humidity, corrosive at-
mosphere and action of an acid.

Technological properties are machinability, fluidity and so on.

According to their structure and properties different metals and al-
loys have different uses in industry.

Heat treatment is a method by which the heat theater can change
the physical properties of a metal. The process of heat treatment con-
sists of hardening, tempering, annealing, caschardening. Heat treat-
ment is done in gas, oil and electrical furnaces because the heat may
be easily controlled in these furnaces.

The specialists in theory of metals investigate microstructure and
properties of metals, test metals and alloys, study different ways of
increasing the strength of metals. One of the main tasks at the labora-
tory is examining metals by means of a microscope. Metals may have
defects such as blowholes, cracks and non-metallic inclusions. The mic-
roscope is one of the most important instruments for finding these
defects. For this purpose we take a piece of a metal, polish and etch it
in a dilute acid. Then the sample is placed on a glass of the micro-
scope and examined.

3aBJaHHS 10 TEKCTY
I. JlajiTe BiOmoBiah Ha 3anMUTAHHA.
1. What does theory of metals deal with?
2. What properties do metals and alloys differ in?
3. Why do metals and alloys have different uses in industry?
4. Where is heat treatment done? Why?
5. What are the main tasks of the specialists in theory of metals?
I1. BunuimiTh 3 TEKCTY aHIiACHKiI €KBiBAJEHTH TAKMX TE€PMiHiB:
TPillIMHA, BOJOIICTb, MOPUCTICTh, MPOBIAHICTh, MPYXHICTb, LIEMEHTa-
1ig, Bigmal.
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II1. ITepeknaniTh YKpaiHCbKOIO TaKi TepMiHM:
toughness, to etch, delute, acid, inclusions, hardening, theory of met-
als, blowholes, machinability.

Text 12
RECENT DISCOVERIES IN SUBATOMIC PHYSICS

The attempt to unify fundamental physics on a microscopic level
with the large-scale structure of the Universe was one of the heroic
intellectual enterprises of the 20th century. It deserves to be under-
stood by the wider public of educated people.

Recent discoveries in subatomic physics have led physicists to
think that space devoid of observable matter, may, nevertheless, con-
tain varying amounts of entities known as quantum fields. Quantum
fields are modern versions of the classical fields introduced in the ni-
neteenth century to account for such phenomena as electric and mag-
netic forces. The classical idea was that one electrically charged parti-
cle produced a field in its vicinity. This field, in turn, produced a field
slightly farther away from the particle, which eventually reached
the vicinity of a second particle and influenced its motion. This se-
quence of events produced the effect that we identify as forces. In this
way, forces could be understood as having only local effects.

Such classical fields, like all physical properties in prequantum
physics, had definite numerical values, either there was a field present
in some region of space and time or there was not. If no forces acted
in the region, the field had a numerical value of zero. If forces acted
in the region, the field had some measurable nonzero value, and this
numerical value changed continuously through space and time. Classi-
cal physicists believed that every event in the physical universe was
potentially measurable and predictable.

In quantum physics, the situation is not so simple. Today’s physi-
cists hold that it is actually impossible to measure a precise number
for all physical quantities at the same time that the knowledge of cer-
tain quantities precludes the knowledge of the others. This is the gen-
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eral content of what has come to be known as Heisenberg’s uncer-
tainty principle. One consequence of this principle is that we cannot
specify precisely both what fields and which particles are present in
some region of space. Either the value of the field everywhere can be
known, in which there is nothing known of the particle content, or we
can know which particles are present and the average value of
the field over the region, but not its precise value at each point.
The particle content and average field value is generally the more use-
ful description.

In this new quantum description of fields, the classical field and
the particles have been fused into a single concept, the quantum field.
It can be said that quantum fields are the core reality, and that every-
thing else is a manifestation of them.

3aBJaHHA 10 TEKCTY
1. 3naiiaiTe BiINOBiAL Y TEKCTI HA 3aMMATAHHS.
1. What have recent discoveries in subatomic physics led scientists
to think about space?
2. What was the classical concept of an electromagnetic field?
3. What is the modern idea of quantum fields?
4. What is the main idea of Heisenberg’s uncertainty principle?
I1. 3anuuiTe peyeHHS B TOMY NMOPSIIKY, K BOHU 3yCTPiYalOThCS B TEKCTI.
a) This is the general content of Heisenberg’s uncertainty principle.
b) The heroic intellectual enterprises of the twentieth century were
the attempts to unify fundamental physics on a microscopic level with
the large-scale structure of the Universe.
¢) The modern versions of the classic fields are quantum fields which
accounted for such phenomena as electric and magnetic forces.
d) It is impossible to measure a precise number for all physical quan-
tities at the same time.
e) Physicists think that space devoid of observable matter contains
varying amounts of quantum fields.
I11. Bumumith 3 TEKCTY 2—3 pedyeHHs, IO NEPeJal0Th OCHOBHY IYMKY.
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Text 13
WHY ARE SMARTPHONES SO IMPORTANT
IN DAILY LIFE?

In the hustle and bustle of modern life, there are so many im-
portant elements. You might find yourself with a busy and hectic
schedule. There are certain elements of your life that you will need
to sort out and organise. It is important to have a schedule and
to plan things to make your life run smoother.

These days on of the most important devices you can use to help
with your life is a smartphone. If you already have one, then you will
know how important they are. There is so much that you can do with
a smartphone and so many different ways in which they play a key
role in your life. If you don’t yet have a smartphone, then you need
to think about getting one.

If you want to enhance and advance your working life and per-
sonal life, then you will need to get a smartphone. You can use
the phone like a miniature laptop. This means that you can live so
much of your day to day lifestyle on the move. Here is a list of some
of the reasons why smartphones are so important in daily life.

Connectivity. Smartphones are so important these days due to
the connectivity they provide. This isn’t just improvements in phone
calls and text messaging. But there are also the number of connectivi-
ty options available. Through your smartphone, you can access Face-
book and other social networking sites with ease.

Besides this you also have an array of new and advanced connec-
tion services. There are things like Viber, which acts as an interna-
tional call service like Skype. This saves money on your phone call
allowance. One of the most popular connectivity apps for
smartphones is the instant messaging app Whatsapp. This works over
the internet connection and can make use of Wi-Fi to ensure it
doesn’t eat into your data plan.

On top of all this, you also can send and receive emails on the mo-
ve. When you set your smartphone up you will have the option sync
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an email address to your phone. This will give you access to your
emails at any time of the day.

Efficiency. One of the things that make smartphones so vital
to our daily lives is their efficiency. The speed with which you can do
tasks on a smartphone is almost unparalleled. In fact, there are some
occasions in which they may even be faster than using computers.
The size of a smartphone makes it almost like a miniature computer.

The fact that you can synchronise email addresses on your
smartphone makes it invaluable. If you use your phone for business,
which most people do, then it is even more efficient. Allowing you
to get work done and communicate with people even whilst you’re on
the move.

From a business viewpoint, you can also use your smartphone
to connect and collaborate with colleagues. Applications like One
Drive and Google Docs means that you can create and share infor-
mation with others. This means that you can work on the move wher-
ever you are.

Functional. Perhaps the biggest appeal of smartphones is their
functionality. Nowadays there is precious little that cannot be done
with a smartphone. As mentioned you can use it for work, as almost
a portable computer. But there is so much more to a smartphone than
just connectivity and efficiency.

You can store important data such as files, information and details
on your phone. There is an app for almost anything these days. You
might want to do online banking, check out the nearest coffee shops
in your area or find out the best places to park. You can visit the app
store and find apps for almost anything you could think of.

Aside from this you can also use security measures to protect your
phone. Try setting pin numbers to protect your handset and sim card.
You can also block numbers if needs be. If you first want to, say, find
who owns a Houston Texas number before you block it then you can
look it up online. Your smartphone allows you to set call details for
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numbers as well. So you can put yourself in complete control of who
you receive calls from.

3aBIaHHs 10 TEKCTY
I. 3anoBHiTh MPONMYCKH, BUKOPUCTOBYIOUM JIEKCHKY, IO 3YCTPiYa€THCS
B TEKCTI.
1. Smartphone is one of the most important you can use in
your everyday life.
2. You can use the phone like a miniature
3. Through your smartphone, you can access
4. The fact that you can email addresses on your smartphone
makes it invaluable.
5. The biggest appeal of smartphones is their .
I1. 3’acyiite, 10 sKOro 3 ad3amiB TEKCTy MOXKe OYTH MOCTABJIECHO 3amH-
tauna Can you use security measures to protect your phone?
II1. Po3kaxiTh Mpo BUKOPUCTAHHS CMAPT(OHIB Y BALIOMY JKUTTI.

Text 14
DIFFERENT TYPES OF DRILLING MACHINES

Drilling machines which are used mainly for drilling holes in
machine parts are made in many different types designed for handling
the various classes of work.

The upright drilling machine is the type most commonly used, and
the name applied to this class indicates that the general design of
the machine is vertical, and also that the drill spindle is in a vertical
position.

The radial drilling machine. The main advantage of a radial ma-
chine is that the drill can be moved over the work to any desired po-
sition, so that a large number of holes ran be drilled in the work with-
out moving it.

The sensitive drill is a small machine of light construction, which
possesses sensitive qualities which are of value in drilling holes in deli-
cate work.

187



The multiple-spindle type is built in both vertical and horizontal
design.

It can perform a number of operations on a component without
the necessity of changing tools.

Gang Drills. When a number of single-spindle drilling machine
columns are placed side by side on a common base and have a com-
mon work table, the machine is known as a gang drill. Each spindle is
independently controlled as to speed and feed so that a number of
operations may be performed in succession and simultaneously upon
the machine. In this machine a work is moved progressively from one
spindle to the next.

3aBJaHHA 10 TEKCTY
I. Bunumitb 3 TekKcTy 5—7 pedyeHb, O NEPeJAOTh OCHOBHY IYMKY.
I1. IlocTaBTe OaHE CcrEliajbHE 3ANMUTAHHS 10 KOXKHOr0 a0d3aily TeKcTy.
ITI. Cknagith peyeHHs1 3 JAHUX CJIB:
1. drilling, are, used, machines, mainly, drilling, for, holes, in ma-
chine, parts
2. are, many, different, types, drilling, in, machines, made
3. sensitive, drill, is, a, small, the, machine, light, construction, of
4. independently, spindle, is, each, controlled
5. multiple-spindle, type ,the, is, built, in, vertical, and, both, hori-
zontal, design

Text 15
ORGANIC DYES

The first human-made organic dye, mauveine, was discovered by
William Henry Perkin in 1856. Many thousands of dyes have since
been prepared. Synthetic dyes quickly replaced the traditional natural
dyes. They cost less, they offered a vast range of new colors, and they
imparted better properties upon the dyed materials. Dyes are now
classified according to how they are used in the dyeing process.
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Acid dyes are water-soluble anionic dyes that are applied to fibers
such as silk, wool, nylon and modified acrylic fibers using neutral
to acid dyebaths. Attachment to the fiber is attributed, at least partly,
to salt formation between anionic groups in the dyes and cationic
groups in the fiber. Acid dyes are not substantive to cellulosic fibers.

Basic dyes are water-soluble cationic dyes that are mainly applied
to acrylic fibers, but find some use for wool and silk. Usually acetic
acid is added to the dyebath to help the uptake of the dye onto
the fiber. Basic dyes are also used in the coloration of paper.

Direct or substantive dyeing is normally carried out in a neutral or
slightly alkaline dyebath, at or near boiling point, with the addition of
either sodium chloride (NaCl) or sodium sulfate (Na,SO,). Direct
dyes are used on cotton, paper, leather, wool, silk and nylon. They
are also used as pH indicators and as biological stains.

Mordant dyes require a mordant, which improves the fastness of
the dye against water, light and perspiration. The choice of mordant is
very important as different mordants can change the final color signif-
icantly. Most natural dyes are mordant dyes and there is therefore
a large literature base describing dyeing techniques. The most im-
portant mordant dyes are the synthetic mordant dyes, or chrome dyes,
used for wool; these comprise some 30 % of dyes used for wool, and
are especially useful for black and navy shades. The mordant, potassi-
um dichromate, is applied as an after-treatment. It is important
to note that many mordants, particularly those in the hard metal cate-
gory, can be hazardous to health and extreme care must be taken in
using them.

Vat dyes are essentially insoluble in water and incapable of dyeing
fibres directly. However, reduction in alkaline liquor produces the wa-
ter soluble alkali metal salt of the dye, which, in this leuco form, has
an affinity for the textile fibre. Subsequent oxidation reforms the orig-
inal insoluble dye.

Reactive dyes utilize a chromophore containing a substituent that
is capable of directly reacting with the fibre substrate. The covalent
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bonds that attach reactive dye to natural fibers make it among
the most permanent of dyes. “Cold” reactive dyes, such as Procion MX,
Cibacron F, and Drimarene K, are very easy to use because the dye
can be applied at room temperature. Reactive dye is by far the best
choice for dyeing cotton and other cellulose fibers at home or in
the art studio.

Disperse dyes were originally developed for the dyeing of cellulose
acetate, and are substantially water insoluble. The dyes are finely
ground in the presence of a dispersing agent and then sold as a paste,
or spray-dried and sold as a powder. They can also be used to dye
nylon, cellulose triacetate, polyester and acrylic fibres. In some cases,
a dyeing temperature of 130 °C is required, and a pressurised dyebath
is used. The very fine particle size gives a large surface area that aids
dissolution to allow uptake by the fibre. The dyeing rate can be signi-
ficantly influenced by the choice of dispersing agent used during
the grinding.

Azo dyeing is a technique in which an insoluble azoic dye is pro-
duced directly onto or within the fibre. This is achieved by treating
a fibre with both diazoic and coupling components. With suitable ad-
justment of dyebath conditions the two components react to produce
the required insoluble azo dye. This technique of dyeing is unique, in
that the final color is controlled by the choice of the diazoic and cou-
pling components.

Sulfur dyes are two part “developed” dyes used to dye cotton with
dark colors. The initial bath imparts a yellow or pale chartreuse color.
This is oxidized in place to produce the dark black we are familiar
with in socks and the indigo blue of the common blue jeans.

3aBIaHHS 0 TEKCTY
I. ITocTaBTe W’ATH 3aNMUTAHB 0 TEKCTY.
I1. 3anuuiiTe peyeHHsS B TOMY NMOPSIIKY, SIK BOHU 3YCTPiYalOThCSl B TEKCTI.
1. Azo dyeing is a technique in which an insoluble azoic dye is pro-
duced directly onto or within the fibre.
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2. Dyes are now classified according to how they are used in the dye-
ing process.

3. They can also be used to dye nylon, cellulose triacetate, polyester
and acrylic fibres.

4. The mordant, potassium dichromate, is applied as an after-
treatment.

5. The covalent bonds that attach reactive dye to natural fibers make
it among the most permanent of dyes.

II1. 3aBepiTh pevyeHHs:

1. Synthetic dyes quickly replaced...

2. Dyes are now classified according to...

3. ... are water-soluble anionic dyes.

4. ... are water-soluble cationic dyes.

5. The dyeing rate can be significantly influenced by...

Topics

GREAT BRITAIN

Great Britain or the United Kingdom of Great Britain and North-
ern Ireland is situated on the British Isles. They lie to the west of
the European continent. The total area of Great Britain is 244,1 thou-
sand sq. km. It consists of England, Wales, Scotland, Ireland and over
five hundred small islands.

The climate of Great Britain is rather mild with frequent rains and
fogs. There is no striking discrepancy between seasons.

The population of Great Britain is over 56 million. The principal
part of the United Kingdom is England and that is why the name
“England” is often used to denote the whole country. London is its
capital.

The United Kingdom is a parliamentary monarchy. At the head of
it is the King or, as at present, the Queen. But her power is limited by
Parliament. The ruling of the country is carried out by the govern-
ment (the Cabinet) headed by the Prime Minister.
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The latter is usually the leader of the party that has a majority in
the House of Commons. There are three main political parties in
Great Britain: Conservative, Labour and Liberal.

England is a highly developed industrial country. There are many
big industrial cities here, such as Birmingham, Manchester, Liverpool,
Cardiff, Sheffield and many others. One of the leading industries is
the textile industry (Liverpool, Manchester). Coal, iron and steel and
various machines are produced in Great Britain too. Shipbuilding,
clothing, electronics, motor industry are also highly developed.

Great Britain imports cotton, wool, oil and non-ferrous metals.
Its exports consist of fabrics, yarn, textile, machinery, electrical
equipment and chemicals.

Coal is the main source for the development of British industry.

The climate of the whole country is not quite favorable for agri-
culture. That is why farming is declining in England. As a result it has
to import main foodstuffs from other countries.

Great Britain is a country of high culture. There are many univer-
sities, colleges and scientific institutes here. Such English scientists of
the past as Newton, Faraday, Darwin, Rutherford and others greatly
contributed to world science. English writers Shakespeare, Byron,
Dickens, B. Shaw and many others enriched world literature.

)

. Answer the questions.

. Where is the UK situated?

. What parts does the UK consist of?

. Who is the formal and real head of the country?

. What industries are the most developed in Great Britain?

. What does GB export and import?

. GB is a country of high culture, isn’t it? Why?

II. Say if the following statements are TRUE or FALSE. If FALSE
give the right variant.

1. The total area of the United Kingdom is more than 200,000 square
kilometers.

AN D AN =
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2. Great Britain is separated from the continent by the Suez Canal.

3. The highest mountain in the United Kingdom is Everest.

4. England, Wales, Scotland and Northern Ireland are the parts of
Great Britain.

5. The population of Great Britain is greater than that of Ukraine.

6. All the territory of England is flat.

7. The capital of Wales is Cardiff.

8. Highlands is the name of the group of lakes in Northern Ireland.

9. The national symbol of Scotland is red rose.

EDUCATION IN GREAT BRITAIN

The National Education Act of 1944 provided three stages of edu-
cation: primary, secondary and further education. The years of com-
pulsory schooling are from five to sixteen, and pupils may stay on for
one or two years if they wish.

Primary education is up to the eleven, covering nursery school
(3—5), infant school (5—7) and junior school (7—11) Children under
five do not have to go to school, but there is some free nursery school
education before that age. The places are usually given to families in
special circumstances, for example families with one parent only. That
is why many parents have organized play groups where children can
go several times a week.

There are private and free state schools. There are two types of
private schools: the preparatory and public schools. The preparatory
schools are for pupils aged up to 13, and the public schools are for 13
to 18 year-olds. These schools are very expensive and attended only
by 5 per cent of the schoolchildren.

Free secondary education has been available to all children in
Britain since 1944. At the age of eleven children go to secondary
schools. Until recently there were three main parts of secondary
schools. Due to their abilities all children were allocated to grammar
schools, technical and modern schools. These three types of school
still exist, but their number is decreasing. They are being replaced by
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the so called comprehensive schools. Over 80 per cent of schoolchil-
dren go to comprehensive schools. They are open to all children irre-
spective of their abilities, aiming to develop the talents of each indi-
vidual child. So they offer a wide choice of subjects, from art and
craft, woodwork and domestic science to modern languages, computer
studies, etc. All pupils move to the next class automatically at the end
of the year.

At the age of 16 pupils take their examinations. Most take General
Certificate of Education (G.C.E.). Ordinary Levels — normally called
just “O”. Pupils take as many subjects as they want to. For University
entrance pupils have to take “A” Level (Advanced Level) G.C.E. exam.

Many people decide to leave school at the age of 16 go to Further
Education (FE) College for practical vocational training, for example
in engineering , typing, cooking or hairdressing.

I. These are the facts about education in London. Read these notes and
correct them if necessary.

1. Pupils must go to school until the age of 16.

2. Primary education includes nursery school, infant school and junior
school.

3. Infant school is for pupils aged from 5 to 8 years.

4. Junior school is for pupils aged from 8 to 12 years.

5. There are two types of schools — private and state schools.

6. Private schools are not very expensive and are attended by 50 per
cent of the schoolchildren.

7. There are two types of secondary schools — grammar and modern
schools.

8. Comprehensive schools were introduced to offer education for pu-
pils of all abilities.

9. For university entrance pupils have to take A-level exam.

II. Translate into English.

1. JlitTi 1o 5 poKiB HE MOBMHHI XOOUTU B LIKOIY, aje iCHye Oe3KOIlI-
TOBHA JOLIKiJIbHA OCBiTa 10 LbOTO BiKy. 2. 3arajJbHOOCBITHI IIKOJU
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OyIM CTBOpEHi, 10O JaTW OCBITY YYHSIM 3 Pi3HUMHU 30i0OHOCTSIMU.
3. IIpuBaTHi LIKOAU AyKe MOPOTi i iX BiIBiAyIOTh OJIM3BKO S5 BiACOTKIB
LIKOJsIPiB. 4. 3arajJbHOOCBITHI 1IKOJM MPOIOHYIOTh IUPOKUI BUOIp
IIPEeAMETIiB Bi MUCTELITBA i peMecia, CTOJSIPHOI pOOOTHM IO TOYHUX
HayK , Cy4YacHMX MOB i iH(popmatuku. 5. barato y4HiB BHPIIIYIOTh
IMiTH 3i KoMK y 16 pokKiB i omgepxaTi TIpodeciiiHy OCBiTy.

III. Complete the sentences.

1. The years of schooling are from 5 to 16.

2. There are three stages of education: primary, secondary and
education.

3. There are two types of private schools — the preparatory and
schools.

4. At the age of 16 pupils take exam.

5. Comprehensive schools are open to all children of their

abilities.

6. The National Education Act provided three stages of edu-

cation.

IV. Choose the right variant.
1. Children must go to school from.
a) Five to seventeen
b) Six to sixteen
¢) Five to sixteen
2. Primary education includes.
a) Nursery, infant, and junior schools
b) Nursery and junior schools
¢) A nursery school
3. There are two types of private schools.
a) Public and comprehensive schools
b) Public and preparatory schools
¢) Public and modern schools
4. For University entrance it is necessary to take.
a) A-level exam
b) O-level exam
¢) C-level exam
195



V. Answer the questions.

1. Till what age must children go to school?

2. What is the first stage of education?

3. What is the second stage of education? What were the three main
types of secondary schools until recently? Do these types of schools
still exist?

4. What are the advantages of comprehensive schools?

5. What subjects do comprehensive schools offer?

6. How do pupils move to the next class?

7. Who can enter the University?

VI. Re-arrange the words.

1. Children school don’t under five to have to go.

2. Expensive schools private very are.

3. Schools and free there state private are.

VII. Make up short dialogues using the words:

private and free state schools, comprehensive schools, examinations,
a wide choice of subjects, Further Education College.

VIII. Express the same in English:

MoYaTKOBE HaBYaHHS, 0OOB’SI3KOBE HaBUaHHSI, irpOBi rpymnu, AOCTYII-
HUI, IMPOKUK BUOIp MpeaMeTiB, cepelHs KJIaCMYHa IIKoJa, IIKOJa
0e3 BUKJIAIaHHS KJIACUYHUX MOB, JOMOBEIEHHS.
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UNIT 6
Grammar

BaraTodyHKioHaNbHI cI0Ba

bescnionyunukoBi minpsinHi peueHHst (Complex Sentences without
conjunctions)

YaromxkeHHs yaciB (Sequences of Tenses)

Ckianni peueHHst (Complex Sentences)

Reading Material

. Peripherals

. Metrication in the World

. Nanotechnology and Electronics

. Chemical and Physical Characteristics of Fats and Oils

. Computer Crimes

. Modern Sports Cars

. Biopharmaceutical

. Science of Measurement

9. Mixing of Low and Moderate Viscosity Liquids

10. Wastewater

11. Multimedia

12. Electronic Devicees and Components

13. Which is More Environmrntally Friendly: Paper or Plastics?
14. What are the Latest Technologies in the Computer Field?
15. The Magnitude of a Physical Quantity

O NN n AW

Topics

The United States of America
Education in the United States
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Grammar

baraTodyHkuioHaJbHi cilioBa
as
as (MpUCTiBHUK) — AK:
He works as a doctor. — Bin npautoe doxmopom.
as (CMoJIydHUK) — KoaU:
As he came in, everybody stopped talking. — Koau ein 3aiiwos, éci ne-
pecmanu 2080pumu.
as (CIIOJIyYHUK) — OCKIAbKU:
I didn’t go to the cinema as I was too busy. — 4 ne xodué y kinome-
amp, OCKinbKu 0ye 3aHaomo 3aiHAmui.
for
for (mpuiiMeHHUK) — 0das, 3apadu:
He bought flowers for his granny. — Bin kynue xeimu das ceoei 6abyci.
for (MpuAMEHHUK) — npomseom.
I have been studying English for 10 years. — X eusuarw awueniticoky
mosy 10 pokie.
for (CONIyYHUK) — OCKiAbKU:

He has missed the train for he got up late. — Bin 3anizuuecs ma no-
mse, 60 nizHO NPOKUHYBCS.
it

it (ocoboBUIl 3aliMEHHUK) — 6iH, 60HA, BOHO:

I have a car. It is red. — V mene € mawmuna. Bona uepsona.
it (HeocoOOBUI1 3aliIMEHHUK) — HE MEPEKIATAETHCS:

It is raining. — Jowjume.

it is (was) ... that (who) — came:

It is him who did it. — Came 6ir 3pobue ye.

one
one (KiJbKiCHUI YUCITiBHUK) — OOUH:
I have only one English dictionary. — Y mere € minvku odun aweniti-

CbKUU CA0BHUK.
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one (3aMiHIOE iIMEHHMK):

The new car runs faster than the old one. — Hosuii aémomobinb npa-
yroe weuouie, Hixc cmapuil.

one (Heo3HAUCHMI 3aiiMEHHMK) — BXWBA€ETbCSI B HEO3HAYEHO-
0COOOBHX PEUCHHSIX, HE TIEPEKIATAETCS:

One can find any information in the Internet. — bydb-aky inghopma-
uiro moxcxHa 3Haumu 6 Inmepuemi.

since

since (MPUUMEHHUK) — nicas, 3.

I have been waiting for you since 2 p.m. — 4 uekaro 6éac 3 2 eoduru Ous.
since (CIONYYHUK) — 6i0moodi, oCKiibKu:

He was absent since he was ill. — Bin 6y8 siocymuili, ockiabku Xeopie.

that

that (BKa3iBHMIA 3aliIMEHHUK) — mMOIi:

That building is very old. — Ta 6ydieas dyxce cmapa.

that (3aliMEHHUMK) — 3aMiHIOE iIMEHHMK, 1100 YHUKHYTU MTOBTOPEHHSI:
The climate here is like that in France. — Kaimam mym makuii, sk
v Dpanuii.

that (BimHOCHMI 3aliMEHHUK) — AKUil, wo:

This is the letter that came yesterday. — Ile aucm, wo nputiuiose yuopa.
that (cmoy4HUK) — w0, woo:

I know that he is fond of roller-skating. — 4 3wuaro, wo 6in A0bumMb
Kamamucsi Ha poAuKax.

be3cnoryYHHKOBI miapsaHi peyeHHs

TonaTkoBi miapsAaHi peyeHHs
XapakTepu3yrThCs BiZICYTHICTIO CMOJIyuHUKa that.

I do not think this work was so dif- | 4 we dymaro, wo ys po6oma dysra
ficult. maKow 8ajicKom.

1 know you are right. A 3naro, wo eu npasi.
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O3HayaabHi MiapgaHi peyeHHs
XapakTepu3yIoThCs BIICYTHICTIO CIIiB who, whom, which, that.

The letter he sent me was too long.

Jucm, axuti ein meni npucias, 6ys
Haomo dogeum.

The work I am doing now is very
important.

Poboma, sky s 3apaz eukouyo, dy-
Jce 8aNcAUBa.

Y 0e3CnoyyHUKOBUX PEUCHHSIX TPUHAMEHHUK MOXE CTOSITU
TUIBKY WicJd AiecioBa. BiH BUOUIIETHCA HArOJIOCOM.

The man you were speaking ?o is
our coach.

Yo106iK, 3 AKUM 86U PO3MOBAAAU, HAUL
mperep.

1 want to buy the book you told me
about.

A xouy Kynumu KHUMCKY, NPO AKY 6U
MeHI 2080pUNU.

Ysroxxenna yacis

TenepeurHiit yac

Munynuit yac

1 think (that)...

1 thought (that)...

Present Indefinite
he knows my address

Past Indefinite
he knew my address

Present Continuous
he is sleeping

Past Continuous
he was sleeping

Present Perfect
he has already passed the exam

Past Perfect
he had already passed the exam

Present Perfect Continuous
he has been waiting for you for
2 hours

Past Perfect Continuous
he had been waiting for you for
2 hours

Past Indefinite
he returned yesterday

Past Perfect
he had returned the day before

Past Continuous
he was studying the whole evening
yesterday

Past Perfect Continuous
he had been studying the whole evening
the day before

Future Indefinite
he will come soon

Future in the Past Indefinite
he would come soon

Future Continuous
he will be watching TV in
the evening

Future in the Past Continuous
he would be watching TV in
the evening
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3axinuenns mabauyi

TenepenrHiii yac

Munynuit yac

Future Perfect
he will have finished his work by
8 o’clock

Future in the Past Perfect
he would have finished his work by
8 o’clock

Future Perfect Continuous
he will have been travelling for
a year next week

Future in the Past Perfect Continuous
he would have been travelling for a year
the following week

Y HenpsiMmili MOBI OOCTaBMHHI CJIOBa Ta BKa3iBHi 3aiilMEHHUKU

3MIiHIOIOTHCS:

[Ipsima moBa Henpsima moBa [Ipsima moBa Henpsima moBa
this that yesterday the day before
these those the day before two days before

yesterday
here there ___ago __ before
today that day next year the next (the fol-
lowing) year
tomorrow the next day last week the last (previous)
week
the day after two days later now then
tomorrow

IlepeTBOpeHHs1 CIOHYKAJIBHUX pedeHb B HENpsMiil MOBi

[Ipsima moBa

Henpsima moBa

noise!”

He says: “Keep quiet! Don’t make

He told (asked) me to keep quiet
and not to make noise.

IIutanusa B HenpsMiii MoBi
CrneniajabHi nUTaHHA

ITpsima moBa

Hemnpsima moBa

He asked (me):

He asked me...

“What are you doing?”

what I was doing.

“Where do you live?”

where I lived.

“Where does he work?”

where he worked.
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3akinuenns mabauyi

IIpsima moBa Henpsima moBa
He asked (me): He asked me...
“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 yester- when I had come home the day
day?” before.
“When will your mother come when my mother would come
home?” home.

3arajibHi MUTAHHSA

IIpsima moBa Henpsima moBa

“Are you watching TV?” I was watching TV.

“Do you play chess?” I played chess.

“Does she go she went to school.
He to school?” He

“Have you done your if / I had done my home-
asked asked
me: homework?” me whether | work.

“Did you skate last win- I had skated last winter.

ter?”

“Will you see your friend I would see my friend

tomorrow?” the next day.

Exercises

Exercise 1. Translate the sentences paying attention to the subordinate
clauses without conjunctions.

1. The hotel we stayed at is in the centre of the city. 2. The film we
saw yesterday is not a very good one. 3. I think he is the best man
I have ever known. 4. The experiments showed this substance was
unique in its properties. 5. We know the value of voltage is the same
in all the elements of a parallel circuit. 6. The weight of an atom de-
pends on the number of protons and neutrons it contains. 7. The test
we have made is of great importance for our laboratory.
8.The problem we will deal with is connected with new electronic de-
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vices. 9. We think cadmium is very useful for the application in tran-
sistors. 10. The instructor said we would use the device in long dis-
tance flights. 11. Should this question put differently I would answer
perfectly well. 12. Had he time he would come. 13. We should finish
our work earlier, could we get the necessary equipment.

Exercise 2. Put into indirect speech.

1. The physicist said to the journalist: “I have already made the ex-
periment”. 2. The young chemist said: “The discovery is of practical
value”. 3. The engineers replied: “We must make the design accessible
for cleaning”. 4. The designer asked the experts: “Do you find it diffi-
cult to maintain constant temperature?” 5. The president was asked:
“How long have you been researching into the general circulation of
the ocean?” 6. The researcher declared: “The development of the elec-
tronic computer has changed the scientific world”. 7. The scientist
argued: “The computer may be subject to errors”. 8. The experimenter
reassured us: “The radar will be put to other uses”. 9. The chief said to
a young designer: “Check the capacity of the engine”. 10. The lecturer
said: “The neutron was discovered in 1932”. 11. The astronomer ex-
plained: “Nothing can travel faster than light”.

Exercise 3. Translate the sentences paying attention to the subordinate
clauses without conjunctions.

I. The man you see in the classroom is our teacher. 2. Here is
the book you gave me on Monday. 3. The problem we are speaking
about will be discussed tomorrow. 4. The writer told us about yester-
day’s conference he had made a speech at. 5. When the point a force
is applied at moves the work is done. 6. Internal energy is the energy
a medium possesses as a result of its internal state. 7. The event you
have just been told about took place a couple of years ago. 8. The ma-
chine this air-screen is intended for requires a continuous supply.
9. Negative valence is an expression of the number of electrons an
atom is capable of gaining.
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Exercise 4. Translate the sentences paying attention to the complex
sentences.

1. He told me that he would come to see me the next day. 2. We
think that you will help us. 3. Tom said that he was going to give up
his job. 4. The girl who was injured in the accident is now in hospital.
5. Nick works for the company which makes computers. 6. The police
have caught the man who stole my friend’s car. 7. Everyday observa-
tions show that hot objects radiate much more heat than cold ones.
8. Many of the processes that are used in fabricating metallic articles
depend upon changing the shape of a piece of metal. 9. When a body
returns to its original position after being slightly disturbed, the equi-
librium is said to be stable. 10. Electron emission that may be pro-
duced by electron impinging upon substances with efficient velocity is
a unique physical phenomenon.

Exercise 5. Change the direct speech into indirect speech.

1. Academician Paton said (stated): “The science and technology in
welding in our country today brought about a veritable technical revo-
lution in heavy engineering”. 2. Academician Paton said: “The sci-
ence and technology of welding have an important part to play in
the future world”. 3. The academician said: “Among the means that
will be used in the future to join metals and other materials are high
frequency current ultrasonics, plasma and controlled fusion”. 4. He
thought: “The very term “welding” will become old-fashioned and
welding will be replaced by a kind of “gluing”. 5. He said: “Our
country developed a cement kiln 20 m long and 5m in diameter”.
6. Paton believed: “The most promising method is that of “cold weld-
ing”, with which the metal is not heated to melting point but is joined
by means of tremendous compression and the uniting of atoms”.
7. Hamilton inquired: “What is the motion if the configurations at
two given instants, £, and ¢, are known?”
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Exercise 6. Put into indirect speech.

1. The physicist said to the journalist: “I have already made the ex-
periment”. 2. The young chemist said: “The discovery is of practical
value”. 3. The designer asked the experts: “Do you find it difficult
to maintain constant temperature?” 4. The president was asked: “How
long have you been researching into the general circulation of
the ocean?” 5. The researcher declared: “The development of
the electronic computer has changed the scientific world”. 6. The sci-
entist argued: “The computer may be subject to errors”. 7. The expe-
rimenter reassured us: “The radar will be put to other uses”.
8. The chief said to a young designer: “Check the capacity of the en-
gine”. 9. The lecturer said: “The neutron was discovered in 1932”.
10. The astronomer explained: “Nothing can travel faster than light”.
11. The engineers replied: “We must make the design accessible for
cleaning”. 12. Peter asked me: «Where can I buy an English-
Ukrainian dictionary?”

Exercise 7. Define the type of subordinate clauses. Translate the sen-
tences.

a)

1. That it is possible to convert heat to energy and energy back to heat
can be demonstrated in a number of ways.

2. When we will start a new series of experiments is not yet settled.

3. Whether the spaceship will be able to leave the earth depends upon
the speed of the ship.

b)

1. One of the main characteristics of plastics is that their molecules are
composed of a large number of repeating molecules known as monomers.
2. The most important feature of this plant is that all its shops are
equipped with automatic and semi-automatic machine tools.

3. The difficulty is whether all the processes of the production at
the plant can be mechanized.
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Exercise 8. Translate the following sentences, paying attention to
the Sequence of Tenses.

1. Nobody expected that he would ever be able to do it. 2. It seemed
that everything was quite all right. 3. He told them of what had hap-
pened to him in Paris. 4. We knew that he was writing a new novel.
5. He declared that he would defend his rights. 6. She said that simi-
lar questions might be asked at the examinations. 7. We heard that
she had become a champion. 8. He saw that the ship was leaving.

Exercise 9. Change the sentences from direct into indirect speech.

1. She asked me: “What are you doing?” 2. He asked her: “Are you
angry with me?” 3. I asked him: “Where do you work?” 4. We asked
them: “Have you made up your minds?” 5. They asked us: “Did you
see the monument?” 6. She asked him: “Can you promise me that?”
7. He asked me: “Where will you go?” 8. I asked her: “When will you
join our circle?”

Exercise 10. Complete the sentences using — am /is /are was /were /
will be.

1. There ... a lot of equipment on the site yesterday. 2. Microwaves ...
electromagnetic radiation that have an ultra high frequency. 3. Lo-
monosow ... the first person to record the freezing of mercury.
4. Look! There ... a lot of files on my desk! 5. A refrigerator ... a box
where articles are kept at a cool temperature. 6. This new equipment
... tested tomorrow. 7. Satellites ... very useful for making ecological
surveys. 8. I ... a first year student of Kharkiv Polytechnic Institute.
9. Computer engineering ... now the most rapidly growing field.
10. The most important metals in industry ... iron and its alloy —
steel. 11. All the students ... present in class yesterday.

Exercise 11. Find mistakes in the following sentences and correct them.
1. Nuclear power stations is designed to withstand earthquakes and
tornadoes. 2. Lasers be used in the treatments of wounds and dental
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problems. 3. The Internet technology is being created by Vinton Cerf
in 1973. 4. Internet will used by millions of people around the world.
5. A new explosive dynamite was been invented by a Nobel. 6. The com-
puter engineer be asked to estimate the costs for the computer repair.
7. The structural theory of organic chemistry were introduced by Ke-
kule and Bublerov. 8. I weren’t told why the experiment had been
stopped. 9. Many laws and important phenomena was investigated by
chemistry. 10. Smog be the most visible evident of atmospheric pollu-
tion.

Reading Material

Text 1
PERIPHERALS

A peripheral is a device connected to a host computer, but not
a part of it, and is more or less dependent on the host. It expands
the host’s capabilities, but does not form part of the core computer
architecture. The examples are input/output devices such as printers,
image scanners, drives, microphones, loudspeakers, webcams, and di-
gital cameras.

A keyboard is a human interface device which is represented as
a layout of buttons. Each button, or key, can be used to either input
a linguistic character to a computer, or to call upon a particular func-
tion of the computer. Traditional keyboards use spring-based buttons,
though newer variations employ virtual keys.

A mouse is an input device that operates by controlling the posi-
tion of the cursor (in the shape of an arrow) on the monitor. A mouse
is a pointing device that combines the traditional cursor movements —
accomplished by pressing arrow keys — with the means to select
an object on the display screen. One or more buttons located on
the top of the mouse enable you to choose options. Small portable
computers sometimes use a built-in or attachable trackball instead of
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a mouse. Rolling the trackball with your fingertips produces the same
results as moving the mouse.

Light pens, often used in stores, are able to input a large amount
of data quickly by moving a light beam across a barcode. This con-
verts the barcode into digital data that is usable by the computer.
Other types of light pens are also used for computer-aided design
(CAD) and pen-based computers; the latter interpret and convert
human writing into computer form.

A scanner is an input device that acts like a miniature photocopy
machine connected to a computer, copying graphic images into
the computer and allowing typewritten pages to be entered without
retyping. Scanners include both hand-held and desktop models.
A scanner works by passing a beam of light across the original page or
artwork and sensing the reflected light; it then assembles this infor-
mation into a data file that describes the images as rows of tiny dots,
each one noted for its colour and brightness. That file is then passed
on to the computer.

Several devices are used to get the output from the computer.
Monitors, which look like television sets, quickly display and redisplay
the computer's output. They are often called VDUs (video display
units), VDTs (video display terminals), or simply screens. The image
displayed on the screen is composed of many rows of tiny dots, called
pixels (short for picture element). The number and size of pixels deter-
mine the resolution (sharpness and clarity) of the display. The more
pixels, the higher the resolution.

There are different types of display screens. The most common
type is the LCD (liquid crystal display) monitor. It takes up little
space and uses the same technology as that used for screens of note-
books. The CRT (cathode ray tube) is rather like a conventional TV.
They can be monochrome or colour. Monochrome monitors show
one colour, generally white, green, or amber, on a dark background.
Colour monitors (often called graphics monitors) display text charac-
ters and graphic images in colour.
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Speakers and headphones allow the user to hear audio data, such
as speech or music, through the computer.

Printers create paper copies, called hardcopies, of information
sent from the computer. Printers for personal computers are connect-
ed to the computer by a cable through a port — the location through
which the computer exchanges information with an external device.
A port has a physical connector and an address, so that programs
know where to send information. The two basic types of ports are se-
rial and parallel.

3aBJaHHA 10 TEKCTY
I. JTaiite BinnoBiab HA 3aNMTAHHA.
1. What peripheral devices can be attached to the host computer?
2. What are the functions of input devices such as a keyboard, a scan-
ner, a mouse and a light pen?
3. What do you know about such output devices as monitors?
4. What is a keyboard designed for?
5. Can you explain the difference between CRT and LCD?
6. What are speakers and headphones used for?
7. What is a printer?
8. How are printers connected to the computer?
I1. 3anoBHiTH MPOMYCKH B PEYEHHSX BiJANOBITHEMH CJIOBAMM:
printers, software, capacity, drive, pixels, scanner, peripherals, barcode,
removable
1. Digital cameras can be attached to a computer to directly transfer
pictures for editing using special ... and unwanted pictures can be de-
leted. 2. The resolution of a camera is measured in ... and given as
two numbers. 3. Other factors that vary between storage devices in-
clude: the speed at which the ... moves the media past the read/write
head and reads or writes data to the storage media and the ... of
the media. 4. There are various types of ... for out-putting text and
graphics to paper. 5. Data can take many forms and there is a wide
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variety of input, output, storage and communication ... . 6. ... is
an input device that acts like a miniature photocopy machine con-
nected to a computer, copying graphic images into the computer and
allowing type- written pages to be entered without retyping. 7. ...

reader is used for looking up prices. 8. ...

storage enables the user

to change the media and transfer it to another computer.

III. 3muaiiniTe BiaMOBiAHICTD TEPMiHIB 3 KOJOHKM A Ta iX BHU3HAYEHHS

y KosoHui B.

A

B

1. barcode reader

A. a piece of equipment that is connected to
the central processing unit of a computer
system

2. peripheral

B. a measure of the quality of a display
screen in terms of the amount of graphi-
cal information that can be shown on
the screen

3. resolution

C. a symbol on the monitor screen that in-
dicates the point on the screen that is be-
ing used

4. cursor

D. an optical input device that uses the re-
flection of a light beam to read barcode
labels

5. keyboard

E. a common cursor control input device
used with a graphical user interface. It
commonly has 2 or 3 button switches on
top and a ball underneath that is rolled
on a flat surface

6. mouse

F. the main electronic input device that has
keys arranged in a similar layout to a type-
writer
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Text 2
METRICATION IN THE WORLD

The spread of metrication around the world in the last two centu-
ries has been met with both support and opposition. All countries ex-
cept Burma (Myanmar), Liberia, and the United States of America
have officially adopted the metric system, although actual usage may
be more complex. Only the United States continues to see significant
popular opposition to metrication, the main objections being based in
localism, tradition, cultural aesthetics, economic impact, or distaste
for measures viewed as “foreign”. Japan had significant popular oppo-
sition at one time for similar reasons. Popular opposition in the Unit-
ed Kingdom exists to a lesser degree and can be associated with anti-
European Union sentiment. France, where the measures were largely
invented, saw popular opposition during the early 19th century,
though not for long. Thus, with the exception of the United States,
metrication is now fully or substantially accepted in nearly all coun-
tries.

One argument used by opponents of the metric system is that tra-
ditional systems of measurement were developed organically from ac-
tual use. Early measures were human in scale. In parts of Malaysia,
villagers asked the distance to the next village were likely to respond
with three rice cookings; an approximation of the time it would take
to travel there on foot. Everyone is assumed to know how long it
takes to cook rice. Named units referring to seeming standards also
were contextualized. The aune, a French ell used for measuring cloth,
depended on the sort of cloth being measured, taking price and scar-
city into account; an aune of silk was shorter than an aune of linen.
At the time of the French revolution there were over 5000 different
foot measures.

Traditional English units of measure reflect these ways of measur-
ing, including their lack of standardisation. These units were not sci-
entifically precise, but were easy to learn and use for making rough
estimates of size. Traditional English expressions such as a stone’s
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throw, within earshot, a cartload or a handful illustrate the thinking
behind traditional measurements. These measures were often relation-
al and commensurable: a request for a judgment of measure allowed
for a variety of answers, depending on the context of the request.

The present UK imperial system is based on the Weights and
Measures Act 1824, about 30 years after the founding of the metric
system. The British Weights and Measures Society has argued that
metrics led to a greater complexity for consumers because, unlike
the ounce, the gram is too small for measurement in everyday life and
that the introduction of the metric system can aid profiteering if ma-
nufacturers downsize packages.

3aBJaHHA 10 TEKCTY
I. Busnaure, siki peueHnsi € a) npaBuibHumu (t), b) sxi i (f), c) indop-
Malis BiACyTHs.
1. The European Union is responsible for compulsory metrication.
2. In the US there is also government compulsion with weight and
measures.
3. There are still a great number of countries that oppose metrification.
4. According to the British Weights and Measures Society some met-
ric units are too small for measurement in everyday life.
5. A lot of traditional units are mentioned in colloquial English ex-
pressions.
I1. 3naiigiTe a03amm, B IKUX MicTHTbCA indopmanis:
1. the current result of metric adoption
2. consumers’ problems with metrics
3. the usage of traditional units is based on their actual use
4. the imperial system dates back to the 19th century
II1. BuGepith BinmoBiap Ha 3anuranns: How were traditional measures
developed?
a) artificially
b) on the basis of rationality and commensurability
¢) by holding a contest
d) by means of a science
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IV. Y domy mosnsrac ocHoBHa ines TekcTy? BuOepith 3 HaBemeHOro
HIZKYe HAa3BY TEKCTY:

a) Metrication Opposition

b) Different Values in Different Places

¢) Displacement of Traditional Units

d) Establishing Uniformity of Weights and Measures

Text 3
NANOTECHNOLOGY AND ELECTRONICS

Researchers at the University of Michigan have recently demon-
strated that nanowires can be used as electrodes in organic light emit-
ting diode (OLED) displays, thereby enabling manufacture of larger
flexible OLED displays. This started me thinking about how nano-
technology might affect the appearance and function of electronic
devices.

For example, could a laptop computer display unroll like a porta-
ble movie screen or could you detach it from the laptop and attach it
to the back of an airline seat with Velcro®? Or might the laptop of
tomorrow be roughly the same shape as the ones we use today, but be
thinner, lighter, sturdier, and able to perform more functions? I began
to tally up the ways that nanotechnology might change laptops.

One option to the nanowire-enabled flexible OLED displays could
be a very thin, low-power, high resolution screen that uses nanotubes.
Motorola is working on such a display which it calls a nano-emissive
display because the nanotubes emit electrons at each spot on the dis-
play that has to be illuminated to form a picture. This display actually
works much like an old fashioned TV, but can provide laptops with
very lightweight screens and fine enough resolution for high definition TV.

Motorized hard drives may also become a thing of the past, re-
placed by lighter, faster, and more reliable solid state hard drives. One
such drive is the 64 Gb solid state hard drive that Samsung is making
available later this year. These drives are created using a process that
prints nano-scale features called transistor gates on the memory chip.
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The width of these gates can vary. The Samsung module uses flash
memory chips with 60 nanometer-wide transistors gates. It will be
interesting to see how quickly manufacturers convert from conven-
tional hard drives to flash based-hard drives as they become available
with 64 Gb and greater capacity.

Less conventional technologies are also being explored, such as
the atomic force microscopy-based memory being developed in IBM’s
Millipede project. This type of memory uses many fine silicon probes
with tips 1 nanometer in diameter. Researchers are projecting that this
chip should be able to store 1 terabyte (abbreviated Tb, and equaling
1,000 gigabytes) on a 1 square inch silicon chip.

Microprocessor manufacturers are also making processors with
nano-scale transistors that use less power and fit more transistors on
each silicon chip, therefore providing higher performance. The cur-
rent generation of microprocessors is being built with 65 nanometer
gate width transistors and processors that use 45 nanometer gate width
transistors should be available in the next few months as the race to in-
crease the computing capabilities of your laptop continues.

Nanotechnology is also providing options for powering your lap-
top. Lithium ion batteries are commonly used in laptops and many
lithium ion battery manufacturers use nano-enhanced electrodes to im-
prove battery performance and safety. A company called ZPower is
developing batteries composed of silver and zinc that use nanoparti-
cle-enhanced electrodes. The claim is that these batteries will have
twice the energy density of lithium ion batteries and allow your laptop
to operate longer on a single charge.

Several companies are working on fuel cells powered by methanol.
These cells use a nano-enhanced catalyst and could run your laptop
for as long as a full day. When the fuel cell runs out you just replace
the methanol cartridge, rather than having to plug your laptop into
a wall outlet.

Nanotechnology will certainly transform laptops and other elec-
tronic devices over the next few years, and with the many types of
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changes who knows what the laptop of tomorrow will be. It could
weigh just ounces and run for weeks on a single charge. We can only
hope that while reinventing the laptop some manufacturers take
the opportunity to also design a chassis that offers a break from to-
day’s standard flat, black or grey box. Imagine impressing your friends
with a laptop with a display that unfurls like a sail and a case that
comes in every color of the rainbow.

3aBIaHHs 10 TEKCTY
I. Busnaure, ski peyeHHsa € a)npaBujabHuMu (t), b) aki Hi (f), ¢) indop-
Mallis BiACyTHs.
1. Researchers at Michigan University has developed a technique for
producing flexible computer monitors.
2. Motorola is working on the creation of a display containing nano-
shperes. 3. a Nano-emissive display works much like an old TV-set.
4. Samsung is already selling its solid state hard drives.
5. New nano-technology hard drives are placed on the flash-memory chip.
6. IBM is developing a 1 square inch memory chip which can store
5,000 Tb. 7. Microprocessors using 45 nanometer gate width transis-
tors are already available.
8. Nano-scale transistors used for production of processors can in-
crease power consumption.
9. Manufacturers of lithium ion batteries use nano-technology to pro-
duce battery cases.
10. ZPower is developing batteries composed of silver and copper.
11. New batteries can 10 times increase the energy density.
12. When your laptop is powered by methanol fuel cell you have
to recharge it plugging it into a wall outlet.
I1. 3naiigiTe y TeKCTi cJI0Ba, SIKi 03HAYAIOTh:
1. an institution of higher education having authority to award bache-
lors’ and higher degrees, usually having research facilities;
2. a device capable of representing information visually;
3. an informal word for film;
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4. a stable elementary particle present in all atoms, orbiting the nucle-
us in numbers equal to the atomic number of the element in the neu-
tral atom;

5. a tiny wafer of semiconductor material, such as silicon, processed
to form a type of integrated circuit or component such as a transistor;
6. a very brief space of time;

7. a bow-shaped display in the sky of the colours of the spectrum,
caused by the refraction and reflection of the sun’s rays through rain
or mist.

I11. YV yoMmy mosiira€c oCHOBHA ifesi TEKCTY?

Tekct 4
CHEMICAL AND PHYSICAL CHARACTERISTICS
OF FATS AND OILS

The present study deals only with such oils and fats as are capable
of serving as foodstuffs, even though in practice they are not put
to such use. The common chemical characteristic of such oils and fats
is that they may be decomposed into glycerin and one or more acids
of the class known to chemists as fatty acids. (Chemists designate as
acids a class of substances which have an acid or sour taste; contain
the element hydrogen; and act upon metals, hydrogen being evolved
and its place being taken by the metal. The compound thus formed
with the metal is known as a salt.) The common physical properties of
such oils and fats are that they float on water but are not soluble in it;
they are greasy to the touch, and have lubricating properties; they are
not readily volatile; and may be burned without leaving any residue,
i.e., ash. No other class of substances has the chemical properties of
the fats and oils; but many possess similar physical ones, e.g., mineral
oils, earth-wax (ozocerite), paraffin, animal waxes like spermaceti or
beeswax, vegetable waxes like carnauba or candelilla wax, volatile or
essential vegetable oils like the oils of thyme, of cloves, of cedar, and
attar of roses. None of these substances furnishes both glycerin and
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fatty acids; none of them has nutritive value; none of them will be
considered further in this treatise.

Fats and oils, then, in the restricted meaning in which these two
words are used hereafter, are substances which consist always of
chemical combinations of glycerin with certain fatty acids, and which
may serve as foods.

The distinction between a fat and oil is purely an accidental one
depending upon the environment in which the substance happens
to be placed. If the substance is solid at ordinary temperatures, it is
termed a fat; if fluid, an oil. This is merely a distinction of conve-
nience, since all oils are solidified at lower temperatures and all fats
melted at higher temperatures. Obviously, the dividing line that holds
for a cool climate would not hold for a hot one. In each climate,
however, the distinction is of importance in industrial and in culinary
uses; it has also some importance in nutrition, since fats are somewhat
less digestible than oils. In this study fat is often used indiscriminately
for a solid or a liquid substance.

Animal fats and oils are derived both from terrestrial and marine
animals. Marine fats include liver oils, blubber oils, and fish oils.
In addition, from certain marine animals waxes are obtained, e.g.,
spermaceti, which, because it is a wax and not a fat, need not be con-
sidered here. The different types of marine fats, which in practice are
often mixed, have been of great importance in the past and still pos-
sess considerable significance. Some of these serve special purposes,
such as codliver oil; others are used to some extent as foodstuffs; but
for the most part they serve industrial uses.

With two important exceptions animal fats are obtained from car-
casses. These two exceptions are butter and the fat of the yolks of
eggs. Carcass fat is found in different locations. There is a good deal
of it in the visceral cavities and in and around the viscera. More
or less of it occurs in the muscles, in the connective tissue, under
the skin, and in the bones. The proportions found in the different
parts of the body vary from species to species and in any given species
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with the age of the individual animal and its condition. The fats from
the different parts and organs of a given animal differ somewhat in
their properties. As a rule, the fat from the interior of the animal is
somewhat firmer than the fat from near the body surface, i.e., it melts
at a somewhat higher temperature. Furthermore, under certain condi-
tions the feed of the animal affects the physical properties of the car-
cass fat more or less. Animals fattened upon a diet containing much
oil — for example, peanuts — tend to produce softer carcass fats than
animals of the same species fattened upon a diet containing relatively
little oil — for example, corn (maize).

3aBJaHHS 10 TEKCTY
I. ITin0epiTh aHTOHIMH 10 TAKMX CJIB TA CJIOBOCHOJIYYEHb:
edible; common; known; soluble; ordinary; convenience; low; im-
portant; digestible; significant; soft; little; agree; legal; moral.
II. 3mnaiinite yci Bunagkm BxkuBanHa The Passive Voice; BkaxiTh yac
NpUCyAKa.
I11. IIponoBxKiTh peyeHH:.
1. Oils and fats may be decomposed into...
2. Chemists designate as acids...
3. The distinction between a fat and oil...
4. Marine fats include...
5. With two important exceptions animal fats are obtained from...

Text 5

COMPUTER CRIMES
More and more, the operations of our businesses, governments,
and financial institutions are controlled by information that exists only
inside computer memories. Anyone clever enough to modify this in-
formation for his own purposes can reap substantial rewards. Even
worse, a number of people who have done this and been caught at it

have managed to get away without punishment.
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These facts have not been lost on criminals or would-be criminals.
A recent Stanford Research Institute study of computer abuse was
based on 160 case histories, which probably are just the proverbial tip
of the iceberg. After all, we only know about the unsuccessful crimes.
How many successful ones have gone undetected is anybody’s guess.

Here are a few areas in which computer criminals have found
the pickings all too easy.

Banking. All but the smallest banks now keep their accounts on
computer files. Someone who knows how to change the numbers in
the files can transfer funds at will. For instance, one programmer was
caught having the computer transfer funds from other people’s ac-
counts to his wife’s checking account. Often, traditionally trained au-
ditors don’t know enough about the workings of computers to catch
what is taking place right under their noses.

Business. A company that uses computers extensively offers many
opportunities to both dishonest employees and clever outsiders. For
instance, a thief can have the computer ship the company’s products
to addresses of his own choosing. Or he can have it issue checks
to him or his confederates for imaginary supplies or services. People
have been caught doing both.

Credit Cards. There is a trend toward using cards similar to credit
cards to gain access to funds through cash-dispensing terminals.

Yet, in the past, organized crime has used stolen or counterfeit
credit cards to finance its operations. Banks that offer after-hours or
remote banking through cash-dispensing terminals may find them-
selves unwillingly subsidizing organized crime.

Theft of Information. Much personal information about individuals
is now stored in computer files. An unauthorized person with access
to this information could use it for blackmail. Also, confidential in-
formation about a company’s products or operations can be stolen
and sold to unscrupulous competitors. (One attempt at the latter came
to light when the competitor turned out to be scrupulous and turned
in the people who were trying to sell him stolen information.)
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Software Theft. The software for a computer system is often more
expensive than the hardware. Yet this expensive software is all too
easy to copy. Crooked computer experts have devised a variety of
tricks for getting these expensive programs printed out, punched on
cards, recorded on tape, or otherwise delivered into their hands. This
crime has even been perpetrated from remote terminals that access
the computer over the telephone.

Theft of Time-Sharing Services. When the public is given access
to a system, some members of the public often discover how to use
the system in unauthorized ways. For example, there are the “phone
freakers” who avoid long distance telephone charges by sending over
their phones control signals that are identical to those used by the te-
lephone company.

Since time-sharing systems often are accessible to anyone who di-
als the right telephone number, they are subject to the same kinds of
manipulation.

Of course, most systems use account numbers and passwords
to restrict access to authorized users. But unauthorized persons have
proved to be adept at obtaining this information and using it for their
own benefit. For instance, when a police computer system was de-
monstrated to a school class, a precocious student noted the access
codes being used; later, all the student’s teachers turned up on a list
of wanted criminals.

3aBJaHHS 10 TEKCTY
I. BuzHaure, sKi peueHHs € a) npaBiibhuMu (t), b) axi Hi (f), ¢) indop-
Mauist BiACYTHS.
1. Computer-related crime has diminished.
2. A thief can transfer funds from other people’s accounts.
3. Dishonest employees can’t ship the company’s products to address-
es of their choosing.
4. It is impossible to counterfeit credit cards.
5. Phone freaks can be found out.
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6. Personal information should not be stored in computer files.

7. A real bank checks very carefully before handling out any money.
I1. ITinOepiTh CHHOHIMH 0 TAKHMX CJIB Ta CJIOBOCIIOJYY€Hb:

to come to light; confidential; attempt; crooked; to deliver; to perpe-
trate crime; freaks; to avoid; to obtain; to reveal; merchandise; trans-
action; severance pay; publicity; executive.

II1. ITinGepiTh aHTOHIMH 0 TAKMX CJIB TA CJIOBOCHOJYYEHb:

fraudulent; common; to ship; like; to go to jail; to be adept at; to re-
veal; a precocious student; former; by accident; to complain of.

IV. Cknaaith HeBeJMKY PO3MOBiIb MPO KOMI'IOTEPHY 3JIOYMHHICTb, KO-
PUCTYIOUYHCh iH(hOpMAIli€l0, HABEJIEHOIO B TEKCTi.

Text 6
MODERN SPORTS CARS

Sports cars continue to evolve as automakers strive to create
the ultimate fun-to-drive machines. They’re getting faster, more cut-
ting-edge, more high-tech and more efficient with each generation.
Options are plentiful no matter what your budget is. Sports cars typi-
cally follow this formula: rear-wheel drive, two doors, low-slung, and
lightweight, though many automakers deviate from this formula all
the time with great results. If you have a bit more cash to spend and
go the supercar route or want something exotic, these cars represent
the pinnacle of what the automotive industry is capable of in terms of
technology, engineering, and design.

Pros and Cons of Sports Cars

If you’re looking for driving purity and fun, there’s nothing better
than a sports car. Though many sedans and hot hatches offer sporty
driving dynamics and gobs of power, a purpose-built sports car is al-
ways going to give you that extra edge and engagement. There is also
a sports car for every budget: Whether you have $20,000 to spend or
$150,000 and more, there is a capable machine for you. Stylish and
often avant-garde, sports cars often push the boundaries of design and
make a loud statement about who you are.
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Sports cars are generally far less practical than other types of vehi-
cles with their smaller trunks, less headroom, cramped cabins, and
sometimes only two seats. They are often more expensive to operate
as well because they usually require premium gasoline and demand
higher insurance rates. Many sports cars are also not four-weather
vehicles and require some extra care and attention to drive safely. Be-
cause they can be flashy and stand out more on the road, they also
tend to get more attention from the authorities.

What’s New in Sports Cars for 2019?

The highly anticipated Toyota Supra will finally be unveiled. This
sports car marks the return of the legendary Supra nameplate. This
two-seater is powered by a turbocharged inline-six engine that will
output more than 300 horsepower. We have already driven an early
prototype of this two-seater, and our initial impressions were really
good. The Supra feels focused, responsive, and precise. There’s a lot
of hype to live up to, so Toyota has its work cut out for it.

The BMW Z4, which shares a platform and many other parts with
the Supra, was also overhauled for 2019. The biggest change is the new
style and the fact it’s no longer available with a retractable hardtop.

A new-generation of Porsche 911 has debuted and although
the German automaker hasn’t messed around too much with
the iconic sports car’s formula, it has received important updates and
refinements all around. The 8th-generation 911 has more power, is
more efficient, and gets a bunch of interesting tech like night vision
assist, automatic emergency braking, and adaptive cruise control.
Prices for the 911 have also gone up.

Aston Martin has been making big moves, refining and moderniz-
ing its lineup. The Aston Martin Vantage has been completely over-
hauled and is aiming to find fans with a younger audience. With a me-
nacing new look and improved driving dynamics, it devours corners
with poise and purpose.

Mercedes-AMG has a new hypercar called the 1 (it used to be
called the Project 1), which has more than 1,000 horsepower. The AMG
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GT line has also been refreshed. This entire line of cars is simply re-
markable to drive.

Perhaps one of the most important sports cars of the modern era,
the Mazda MX-5 Miata got an important refresh for 2019: It finally
got the power bump that people have been asking for — output from
the naturally aspirated four-cylinder is now 181 hp and 151 Ib-ft of
torque. Bringing it up to speed in terms of tech, the lightweight road-
ster also gets a backup camera for the first time. Of course, there is
also the RF available with its retractable fastback. Lightweight, nim-
ble, engaging, pure, and fun at any speed, the Miata is an icon —
it has a focus and joyfulness that is rare in this segment.

One big trend we will see going forward is more hybrid or fully
electrified sports cars. Electrification isn’t just reserved for improving
fuel economy these days, and sports car makers are starting to tap
the technology to bolster performance.

3aBaaHHA 10 TEKCTY
I. Busnaure, ski peyeHHsa € a)npaBujbHuMu (t), b) aki Hi (f), ¢) indop-
Mallis BiICyTHs.
1. Sports cars are getting faster, more cutting-edge, more high-tech
and more efficient with each generation.
2. If you’re looking for driving purity and fun, there’s nothing worse
than a sports car.
3. The Mazda MX-5 Miata didn’t get an important refresh for 2019.
4. Mercedes-AMG has a new hypercar which has more than 1,000 hor-
sepower.
5. Fully electrified sports cars(hybrids) are a new trend in automobile
industry.
II. TTocTaBTe y BiAMOBiAHICTh TaKi AHIJIINCHKI CJIOBA Ta iX yKpaiHCBKIi
€KBiBAJIEHTH:

1. vehicle A. BUIKICTh
2. steam B. 1BUTryH BHYTpILIIHBOTO 3r0O-
PSHHS
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3. speed C. mapa

4. internal combustion engine D. TpancnopTHmii 3acio

5. fuel E. manuso

III. Cknagite 5 cnemiajbHUX 3aNMUTAHb 10 TEKCTY.

IV. Cknagite, kopucTywunch ingopmaiico 3 moaaHoro TeKCTy, HeBe-
JIMKY PO3MOBib NMPO CYYaCHi CIOPTUBHI MAIIMHU.

Text 7
BIOPHARMACEUTICAL

A biopharmaceutical, also known as a biologic(al) medical pro-
duct, is any pharmaceutical drug product manufactured in, extracted
from, or semisynthesized from biological sources. Different from to-
tally synthesized pharmaceuticals, they include vaccines, blood, blood
components, allergenics, somatic cells, gene therapies, tissues, recom-
binant therapeutic protein, and living cells used in cell therapy. Bio-
logics can be composed of sugars, proteins, or nucleic acids or com-
plex combinations of these substances, or may be living cells or tis-
sues. They (or their precursors or components) are isolated from liv-
ing sources — human, animal, plant, fungal, or microbial.

Terminology surrounding biopharmaceuticals varies between
groups and entities, with different terms referring to different subsets
of therapeutics within the general biopharmaceutical category. Some
regulatory agencies use the terms biological medicinal products or ther-
apeutic biological product to refer specifically to engineered macromo-
lecular products like protein- and nucleic acid-based drugs, distin-
guishing them from products like blood, blood components, or vac-
cines, which are usually extracted directly from a biological source.
Specialty drugs, a recent classification of pharmaceuticals, are high-
cost drugs that are often biologics. The European Medicines Agency
uses the term advanced therapy medicinal products for medicines for
human use that are “based on genes, cells, or tissue engineering”, in-
cluding gene therapy medicines, somatic-cell therapy medicines, tis-
sue-engineered medicines, and combinations thereof. Within EMA
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contexts, the term advanced therapies refers specifically to ATMPs,
although that term is rather nonspecific outside those contexts.
Gene-based and cellular biologics, for example, often are at the fo-
refront of biomedical research, and may be used to treat a variety of
medical conditions for which no other treatments are available.
The term biopharmacology is sometimes used to describe the branch
of pharmacology that studies biopharmaceuticals.

3aBaaHHS 10 TEKCTY
I. 3naiimiTh Ta nepeknaniTh piTHOI MOBOI0 TepMiHHM, IO BHULIEHI
B TEKCTi.
I1. IIpomoBxKiTh peyeHHs.
1. A biologic(al) medical product, is any pharmaceutical drug product
manufactured in, extracted from, or semisynthesized from...
2. Biologics can be composed of...
3. Terminology surrounding biopharmaceuticals varies between...
4. Biologics are isolated from living sources...
5. Gene-based and cellular biologics may be used...
I11. 3naiiniTe ad3an, B AKOMY MiCTUTBCS iH(opmais:
Biopharmaceutical can be composed of sugars, proteins, or nucleic
acids or complex combinations of these substances.

Text 8
SCIENCE OF MEASUREMENT

Metrology is the science of measurement. Metrology includes all
theoretical and practical aspects of measurement. The word comes
from Greek pétpov (metron), “measure” + “Adyog” (logos), amongst
others meaning “speech, oration, discourse, quote, study, calculation,
reason”. In Ancient Greek the term petpoloyia (metrologia) meant
“theory of ratios”.

Metrology is defined by the International Bureau of Weights and
Measures (BIPM) as “the science of measurement, embracing both
experimental and theoretical determinations at any level of uncertain-
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ty in any field of science and technology”. The ontology and interna-

tional vocabulary of metrology is maintained by the International Or-

ganisation for Standardisation.

Metrology is a very broad field and may be divided into three sub-
fields:

1) Scientific or fundamental metrology concerns the establishment of
quantity systems, unit systems, units of measurement, the develop-
ment of new measurement methods, realisation of measurement
standards and the transfer of traceability from these standards
to users in society.

2) Applied or industrial metrology concerns the application of meas-
urement science to manufacturing and other processes and their
use in society, ensuring the suitability of measurement instru-
ments, their calibration and quality control of measurements.

3) Legal metrology concerns regulatory requirements of measure-
ments and measuring instruments for the protection of health,
public safety, the environment, enabling taxation, protection of
consumers and fair trade.

Traceability, accuracy, precision, systematic bias, evaluation of
measurement uncertainty, reliability are critical parts of a quality
management system.

A core concept in metrology is (metrological) traceability, defined
as “the property of the result of a measurement or the value of
a standard whereby it can be related to stated references, usually na-
tional or international standards, through an unbroken chain of com-
parisons, all having stated uncertainties”. The level of traceability es-
tablishes the level of comparability of the measurement: whether
the result of a measurement can be compared to the previous one,
a measurement result a year ago, or to the result of a measurement
performed anywhere else in the world.

Traceability is most often obtained by calibration. Calibration is
the process where metrology is applied to measurement equipment
and processes to ensure conformity with a known standard of meas-
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urement, usually traceable to a national standards board. These stand-
ards are usually coordinated by national metrological institutes: Na-
tional Institute of Standards and Technology, National Physical La-
boratory.

Mistakes can make measurements and counts incorrect. Even if
there are no mistakes, nearly all measurements are still inexact.
The term “error” is reserved for that inexactness, also called meas-
urement uncertainty. Among the few exact measurements are the ab-
sence of the quantity being measured, such as a voltmeter with its
leads shorted together, the meter should read zero exactly.

Sufficiently correct measurements are essential to commerce.
About nine out of every ten people working in metrology specialize in
commercial measurement, most at the technician level. Correct meas-
urements are beneficial to manufacturing, but other methods are
available and sometimes are more appropriate.

Metrology has thrived at the interface between science and manu-
facturing. Aerospace, commercial nuclear power, medicine, medical
devices and semiconductors rely on metrology to translate theoretical
science into mass produced reality.

The basic concepts of metrology appear simple on the surface,
and metrology is rarely taught in a systematic manner above the tech-
nician level. Within most businesses, metrology core beliefs such as
recording all setups and observations or possible future reference are
opposed to the general business practice of minimizing recordkeeping
to limit litigation effects.

3aBIaHHs 10 TEKCTY
I. Busnaure, sKi peyenHs € a)npauiabHumu (t), b) axi ui (f), ¢) indop-
Mauisi BiACYTH.
1. Metrology is a purely applied branch of science.
2. All measurements performed by metrology engineers are perfectly
exact.
3. The result of a measurement must be compared to the standard

one.
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4. Almost all branches of industry depend on the achievements of me-
trology.

I1. 3naiigite ad3amm, B IKMX MicTHThCS iHdopmanis:

1. the definition of metrology

2. the origin of metrology

3. allowing of errors

4. the benefits of metrology

I11. Bubepitp Bignosiap Ha 3amurannsa: What does metrology ensure?

a) that there are no mistakes

b) the protection of public safety

c¢) the correctness of specific measurement situations

d) the quality control of measurement instruments

IV. Y oMy noJisirac ocHOBHA ines TekcTy? BuOepiTh 3 HaBeJAeHOro HUXK-
ge Ha3BY TEKCTY.

a) Subdivisions of Metrology

b) Core Concepts of Metrology

¢) Metrology as a Scientific Discipline

d) Applied Metrology

Text 9
MIXING OF LOW AND MODERATE
VISCOSITY LIQUIDS

The impeller mixer is the most commonly used type of mixer for
low viscosity liquids (viscosity less than 100 poise). Such a mixer con-
sists of one or more impellers, fixed to a rotating shaft and immersed
in the liquids. As the impellers rotate, they create currents within
the liquid, which travel throughout the mixing vessel. If turbulent
conditions are created within the moving streams of liquid, mixing
will occur. Turbulence is usually most vigorous near the impeller and
the liquid should pass through this region as often as possible.
The fluid velocity in the moving streams has three components: a) a ra-
dial component acting in a direction at right angles to the shaft, b) a lon-
gitudinal component acting parallel to the shaft and c) a rotational
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component acting in a direction tangential to the circle of rotation of
the shaft. The radial and longitudinal components usually promote
mixing but the rotational component may not.

If an impeller agitator is mounted on a vertical shaft located cen-
trally in a mixing vessel, the liquid will flow in a circular path around
the shaft. If laminar conditions prevail, then layers of liquid may
form, the contents of the vessel rotate and mixing will be inefficient.
Under these conditions a vortex may form at the surface of the liquid.
As the speed of rotation of the impeller increases this vortex deepens.
When the vortex gets close to the impeller, the power imparted to
the liquid drops and air is sucked into the liquid. This will greatly im-
pair the mixing capability of the mixer. Rotational flow may cause any
suspended particles in the liquid to separate out under the influence of
centrifugal force. Rotational flow, and hence vortexing, may be re-
duced by locating the mixer off centre in the mixing vessel and/or by
the use of baffles. Baffles usually consist of vertical strips fixed at right
angles to the inner wall of the mixing vessel. These break up the rota-
tional flow pattern and promote better mixing. Usually four baffles are
used, with widths corresponding to 1/18™ (5.55 %) to 1/12" (8.33 %)
of the vessel diameter.

Three main types of impeller are used for liquid mixing: paddle
mixers, turbine mixers and propeller mixers.

3aBaaHHs 10 TEKCTY
I. Bunuimith 3 TeKCTy pevyeHHs, B AKkux Bukopuctano Modal verbs.
I1. IIpomoBxKiTh peyeHHs.
1. The impeller mixer is...
2. As the impellers rotate, they create...
3. The fluid velocity in the moving streams has three component...
4. If laminar conditions prevail...
5. Baffles usually consist of...
II1. BuciioBTe OCHOBHY AYMKY TE€KCTY Y 3—5 peueHHSX.
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Text 10
WASTEWATER

Wastewater, also written as waste water, is any water that has been
adversely affected in quality by anthropogenic influence. Municipal
wastewater is usually conveyed in a combined sewer or sanitary sewer,
and treated at a wastewater treatment plant. Treated wastewater is
discharged into receiving water via an effluent sewer. Wastewaters
generated in areas without access to centralized sewer systems rely on
on-site wastewater systems. These typically comprise a septic tank,
drain field, and optionally an on-site treatment unit. The management
of wastewater belongs to the overarching term sanitation, just like
the management of human excreta, solid waste and storm water
(drainage).

Sewage is the subset of wastewater that is contaminated with feces
or urine, but is often used to mean any wastewater. Sewage includes
domestic, municipal, or industrial liquid waste products disposed of,
usually via a pipe or sewer (sanitary or combined), sometimes in a cess-
pool emptier.

Sewerage is the physical infrastructure, including pipes, pumps,
screens, channels etc. used to convey sewage from its origin to
the point of eventual treatment or disposal. It is found in all types of
sewage treatment, with the exception of septic systems, which treat
sewage on site.

In some urban areas, sewage is carried separately in sanitary sew-
ers and runoff from streets is carried in storm drains. Access to either
of these is typically through a manhole. During high precipitation pe-
riods a combined sewer overflow can occur, forcing untreated sewage
to flow back into the environment. This can pose a serious threat
to public health and the surrounding environment.

Sewage may drain directly into major watersheds with minimal or
no treatment. When untreated, sewage can have serious impacts on
the quality of an environment and on the health of people. Pathogens
can cause a variety of illnesses. Some chemicals pose risks even at
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very low concentrations and can remain a threat for long periods of
time because of bioaccumulation in animal or human tissue.

3aBaaHHS 10 TEKCTY
I. IIpoynTaiiTe TeKCT TAa HaiiTe BiANMOBIIb HA 3aMUTAHHS.
1. Where is wastewater usually conveyed and treated?
2. How is treated wastewater discharged into receiving water?
3. What do on-site wastewater systems typically comprise?
4. Who does management of wastewater belong to?
5. What is sewerage?
I1. Busnaure, sKi peueHHs € a)npapuiabnavu (t), b) axi mi (f), c) indop-
Mallis BiACyTHs.
1. Waste water is any water that has been used in vain.
2. Municipal wastewater is usually conveyed in an effluent sewer.
3. Wastewaters generated in areas without access to centralized sewer
systems rely on onsite wastewater systems.
4. Sewerage is the physical infrastructure, including pipes, pumps,
screens, channels etc.
5. When untreated, sewage does not have serious impacts on the qual-
ity of an environment and on the health of people.
I11. 3naiiniTe ad3an, B AKOMY MiCTHTbCS iH(opmMais:
What does sewerage include?

Text 11
MULTIMEDIA

Multimedia is the term used to refer to a combination of text,
graphics, animation, sound and video.

MP3 (MPEG Audio Layer 3) is a standard way of storing com-
pressed, digital audio files (usually music). The name MP3 comes
from MPEG (pronounced EM-peg), which stands for Motion Picture
Experts Group, an organisation that develops standards for audio and
video compression.
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MP3 competes with another audio file format called WAV. The key
difference is that MP3 files are much smaller than WAYV files. An MP3
file can store a minute of sound per megabyte, while a WAV file
needs 11 or 12 megabytes to hold the same amount. How does MP3
achieve this compression? CDs and audio files don’t reproduce every
sound of a performance. Instead, they sample the performance and
store a discrete code for each sampled note. A CD or WAV file may
sample a song 44,000 times a second, creating a huge mass of infor-
mation.

By stripping out sounds most people can’t hear, MP3 significantly
reduces the information stored. For instance, most people can’t hear
notes above a frequency of 16 kHz, so it eliminates them from the mix.
Similarly, it eliminates quiet sounds masked by noise at the same fre-
quency. The result is a file that sounds very similar to a CD, but
which is much smaller. An MP3 file can contain spoken word per-
formances, such as radio shows or audio books, as well as music.
It can provide information about itself in a coded block called a tag.
The tag may include the performer’s name, a graphic such as an al-
bum cover, the song's lyrics, the musical genre, and a URL for more
details.

Digital audio is created by sampling sound 44,000 times a second
and storing a code number to represent each sound sample. The files
are compressed by removing any sounds that are inaudible to the hu-
man ear, making them much smaller than files created using other
digital audio storage standards, such as WAV. The size of an audio file
is commonly measured in megabytes (MB) (millions of bytes). The fre-
quency of a sound is measured in kilohertz (kHz) (thousands of cycles
per second). MP3 files have extra code added, called tags, that give
the user information about the file e.g. the performer’s name, a URL
(uniform resource locator i. e. a web address) or a graphic such as
an album cover.

Because of their small size, MP3 files are more suitable for trans-
ferring across the Internet (the connection of computer networks
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across the world). Some Internet websites (sets of related pages stored
on a Web server on the World Wide Web) are devoted to providing
MP3 files for downloading (copying from a server computer to a cli-
ent computer). The user can create their own music compilations
(combinations of files) by listening to each file using a computer pro-
gram, such as Windows Media Player, and choosing what files to
download, They can then use a computer program called an MP3
player to listen to the files and control the sound. MP3 players let
the user group songs into play lists and randomize the selections. They
also have sound control features such as spectrum analyzers, graphic
equalizers, and frequency displays.

3aBIaHHA 10 TEKCTY
1. JlaiiTe BinmoBiap HA 3anMMTAHHS.
1. What does the term “multimedia” mean?
2. What does MP3 stand for?
3. What is the difference between MP3 and WAV files?
4. What kind of sound does MP3 strip out?
5. What kind of information is included in the tag?
6. Why are MP3 files more suitable for transferring across the Internet?
7. What is downloading?
8. How can the user see the information stored in the MP3 file tag?
9. How can the appearance of MP3 player be changed?
10. Is it possible to listen to MP3 files without a computer?
11. What is MIDI? 12. What is a DVD-ROM?
I1. 3uaiigiTe BiIMOBiAHICTL TepPMiHiB, MOJAHUX HIZKYE TA iX BH3HAYEHHS:
MIDI, MPEG, ripper, skin, download, MP3, URL, multimedia, tag,
DVD-(ROM).
1. A uniform (or universal) resource locator.
2. Acronym for musical instrument digital interface. A standard for
connecting musical instruments to computer systems.
3. A Motion Picture Experts Group standard for audio compression.
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4. Motion Picture Experts Group, a committee that develops stan-
dards for audio and video file formats and compression.

5. The combination of text, graphics animation, sound and video.

6. A program that extracts songs from a CD and turns them into
WAV files.

7. A computer program that is used to change the interface of another
program, e.g. to change the screen display on an MP3 player pro-
gram.

8. A label used in a mark-up language. It is attached to a piece of text
to mark the start or the end of a particular function.

9. A process of copying a file from a server to a client computer in
a network.

10. A digital versatile disk read-only memory. An optical disk storage
device that can hold a large amount of video data.

I11. 3naiifiTe ekBiBaJIeHTH TAKUX CJOBOCIOJIYYEHb:

CTaHIApTHUM crnoci® 3amam’sToByBaHHS (30epiraHHsI); 3XUMaHHS
LMdppoBUX 3BYKOBUX (haiisliB; OCHOBHA BiIMiHHICTb; XBWJIMHA 3By4YaH-
H$I; 3aMipsSTU XapaKTepUCTUKU; JAMCKPETHUI KOJ; TpYIyBaTH 3arucu
MiCeHb; 3HAWTHU ITIICHIO Ha AWCKY;, POOUTHU BMOIpKY i3 30ipOK; IMyJbT
MiKIIIyBaHHSI.

IV.Bu3naure, siki peyenns € npasuibHuMHu (t), a aki Hi (f).

1. MP3 reduces the information stored by removing loud sounds.

2. It is possible to alter the look of your MP3 player by downloading
a skin program.

3. You can “rip” audio information from a CD by using a recorder
program.

4. One can convert a WAV file to MP3 format by using an encoder.

5. You can view the lyrics, notes and author data by clicking on Track
Info.

6. MIDI systems store the actual sound.
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Text 12
ELECTRONIC DEVICES AND COMPONENTS

Electronics is the discipline dealing with the development and ap-
plication of devices and systems involving the flow of electrons in
a vacuum, in gaseous media, and in semiconductors. Electronics deals
with electrical circuits that involve active electrical components such
as vacuum tubes, transistors, diodes, integrated circuits, optoelectro-
nics, and sensors, associated passive electrical components, and inter-
connection technologies. Commonly, electronic devices contain cir-
cuitry consisting primarily or exclusively of active semiconductors
supplemented with passive elements; such a circuit is described as
an electronic circuit.

Electronics is considered to be a branch of physics and electrical
engineering.

The nonlinear behaviour of active components and their ability
to control electron flows makes amplification of weak signals possible.
Electronics is widely used in information processing, telecommunica-
tion, and signal processing. The ability of electronic devices to act as
switches makes digital information processing possible. Interconnec-
tion technologies such as circuit boards, electronics packaging tech-
nology, and other varied forms of communication infrastructure com-
plete circuit functionality and transform the mixed components into
a regular working system.

Electrical and electro-mechanical science and technology deals
with the generation, distribution, switching, storage, and conversion of
electrical energy to and from other energy forms (using wires, motors,
generators, batteries, switches, relays, transformers, resistors, and other
passive components). This distinction started around 1906 with the in-
vention by Lee De Forest of the triode, which made electrical ampli-
fication of weak radio signals and audio signals possible with a non-
mechanical device. Until 1950 this field was called “radio technology”
because its principal application was the design and theory of radio
transmitters, receivers, and vacuum tubes.
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Today, most electronic devices use semiconductor components
to perform electron control. The study of semiconductor devices and
related technology is considered a branch of solid-state physics, whe-
reas the design and construction of electronic circuits to solve practi-
cal problems come under electronics engineering.

An electronic component is any physical entity in an electronic
system used to affect the electrons or their associated fields in a man-
ner consistent with the intended function of the electronic system.
Components are generally intended to be connected together, usually
by being soldered to a printed circuit board (PCB), to create an elec-
tronic circuit with a particular function (for example an amplifier,
radio receiver, or oscillator). Components may be packaged singly, or
in more complex groups as integrated circuits. Some common elec-
tronic components are capacitors, inductors, resistors, diodes, transis-
tors, etc. Components are often categorized as active (e.g. transistors and
hyristors) or passive (e.g. resistors, diodes, inductors and capacitors).

3aBaaHHA 10 TEKCTY
I. JaiiTe BignmoBigp HA 3anMMTaHHA.
1. What does the discipline of electronics deal?
2. Where is electronics is used?
3. Can electronic devices act as switches?
4. Where are semiconductors used?
5. What components are categorized as active and passive?
I1. Busnaure, ki peueHns € a)npaBuwibHumu (t), b) sxi wi (f), c) indop-
Maris BiICyTHs.
1. Electronics deals with electrical circuits that involve active electri-
cal components.
2. Electronic devices contain circuitry consisting primarily or exclu-
sively of active semiconductors supplemented with passive elements.
3. Electronics is considered to be a branch of mechanics.
4. Nowadays, few electronic devices use semiconductor components
to perform electron control.
5. Components are generally intended to be connected together.

236


https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Solid-state_physics
https://en.wikipedia.org/wiki/Electronic_circuit
https://en.wikipedia.org/wiki/Electronics_engineering
https://en.wikipedia.org/wiki/Electronic_system
https://en.wikipedia.org/wiki/Electronic_system
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Printed_circuit_board
https://en.wikipedia.org/wiki/Amplifier
https://en.wikipedia.org/wiki/Radio_receiver
https://en.wikipedia.org/wiki/Electronic_oscillator
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Capacitor
https://en.wikipedia.org/wiki/Inductor
https://en.wikipedia.org/wiki/Resistor
https://en.wikipedia.org/wiki/Diode
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Thyristor
https://en.wikipedia.org/wiki/Thyristor
https://en.wikipedia.org/wiki/Passivity_(engineering)
https://en.wikipedia.org/wiki/Switch
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Passivity_(engineering)
https://en.wikipedia.org/wiki/Electrical_circuit
https://en.wikipedia.org/wiki/Active_component
https://en.wikipedia.org/wiki/Active_component
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Semiconductor

III. CknaniTh oJHe 3arajibHe 3amMUTAHHS 10 KOXKHOro adsamy Ta naiite
BiIMOBIIb HA HUX.

Text 13
WHICH IS MORE ENVIRONMENTALLY FRIENDLY:
PAPER OR PLASTIC?

When you do get to choose between paper and plastic, don’t let
green guilt necessarily pull you toward paper. Consider that both ma-
terials have drawbacks for the environment.

Before you brown bag it, consider these environmental disad-
vantages of paper:

e Causes pollution: Paper production emits air pollution, speci-
fically 70 percent more pollution than the production of plastic bags.
According to certain studies, manufacturing paper emits 80 percent
more greenhouse gases. And, consider that making paper uses trees
that, instead, could be absorbing carbon dioxide. The paper bag mak-
ing process also results in 50 times more water pollutants than making
plastic bags.

e Consumes energy: Even though petroleum goes into making
plastic, it turns out that making a paper bag consumes four times as
much energy as making a plastic bag, meaning making paper con-
sumes a good deal of fuel.

e Consumes water: The production of paper bags uses three
times the amount of water it takes to make plastic bags.

o Inefficient recycling: The process of recycling paper can be in-
efficient — often consuming more fuel than it would take to make
a new bag. In addition, it takes about 91 percent more energy to recy-
cle a pound of paper than a pound of plastic.

e Produces waste: According to some measures, paper bags ge-
nerate 80 percent more solid waste.

e Biodegrading difficulties: Surprisingly, the EPA has stated that
in landfills, paper doesn’t degrade all that much faster than plastics.

237


http://science.howstuffworks.com/h2o.htm
http://science.howstuffworks.com/recycling.htm
http://people.howstuffworks.com/epa.htm
http://people.howstuffworks.com/landfill.htm

However, plastic didn’t get a bad reputation for nothing. Here are
some environmental disadvantages of plastic:

e Litter: Littered plastic bags are everywhere today — blown
around streets, stuck in fences and trees. And, aside from their use in
the occasional art film (a la American Beauty) they can be an eyesore
and a pain.

e Danger to wildlife: Plastic waste is deceptive for birds and other
wildlife, who mistake it for food. And you can imagine how eating
plastic messes with an animal’s intestine. As a result, animals can die
of starvation. To prevent this, perhaps paper is the better choice, es-
pecially if you live on the coast, as your plastic waste is more likely
to make its way to marine life and sea birds.

e Long-term degrading: Light breaks plastic down so it photo
degrades rather than biodegrades. Estimates say that this process can
take up to 500 or even 1000 years in landfills. Unfortunately, we don’t
really know, as plastic is a relatively new invention.

e Recycling difficulties: Although for the most part, plastic takes
less energy to recycle than paper, plastic bags are a frustrating recy-
cling dilemma. The curb side recycling in many communities is not
meant for plastic bags because they can screw up the plant’s ma-
chines. Instead, some stores offer bins in which to properly recycle
plastic bags.

These factors have made the question of which is greener mind-
boggling. The EPA has admitted that not only is the question unre-
solved, but it doesn’t consider the use of plastic bags a major issue.
Most environmental groups say that it’s best to avoid the choice alto-
gether — instead we should diligently reuse bags.

3aBJaHHS 10 TEKCTY
1. Busnaure, sKi peyenns € a) npaswibhamu (t), b) saki wi (f), ¢) indop-
Mauid BiACYTHs.
1. Both paper and plastic have drawbacks for the environment.
2. Paper production doesn’t produce air pollution.
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3. The production of paper bags uses more water that it takes to make
plastic bags.

4. Paper doesn’t degrade all that much faster than plastics.

5. Plastic takes less energy to recycle than paper.

I1. 3naiigiTe ad3an, B AKOMY MicTHTbCA iHdopmania:

Plastic waste is deceptive for birds and other wildlife, who mistake it
for food.

II1. BucioBTe OCHOBHY AYMKY TE€KCTY Y 3—5 peuyeHHsX.

Text 14
WHAT ARE THE LATEST TECHNOLOGIES
IN THE COMPUTER FIELD?

Cloud Computing. Analysts predict that the latest technology in-
ventions in cloud computing will significantly influence how we use
our computers and mobile devices.

Cloud computing is where tasks and file storage on your computer
are performed and stored elsewhere. By using an internet connection
you can connect to a service that has the architecture, infrastructure
and software to manage any task or storage requirement at less cost.

The advantages of cloud computing is that it eliminates the diffi-
culty and expense of maintaining, upgrading and scaling your own
computer hardware and software while increasing efficiency, speed
and resources. Your computer’s processing speed, memory capacity,
software applications and maintenance requirements are minimized.

You could store and access any size or type of file, play games,
use or develop applications, render videos, word process, make scien-
tific calculations, or anything you want, by simply using a smart
phone.

As a comparison, let’s say you had to generate your own electrici-
ty. You would need to maintain, upgrade and scale these resources as
required to meet your demands. This would be expensive and time
consuming.

Cloud computing could be compared to how a utility provides
electricity. It has the architecture, infrastructure, applications, exper-
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tise and resources to generate this service for you. You just connect
to their grid.

Microsoft, IBM and Google are some of the companies that are
investing heavily into the research and development of cloud tech-
nology.

3D Printed Car. The latest technology inventions in 3d printing
are rapidly changing how things are being made.

It’s an emerging technology that is an alternative to the traditional
tooling and machining processes used in manufacturing.

At the International Manufacturing Technology Show in Chicago,
a little known Arizona-based car maker created a media sensation by
manufacturing a car at the show.

It was a full scale, fully functional car that was 3d printed in
44 hours and assembled in 2 days. The video below shows the car be-
ing made.

The car is called a “Strati”, Italian for layers, so named by it’s au-
tomotive designer Michele Anou because the entire structure of
the car is made from layers of acrylonitrile butadiene styrene (A.B.S.)
with reinforced carbon fiber into a single unit.

The average car has more than 20,000 parts but this latest tech-
nology reduces the number of parts to 40 including all the mechanical
components.

Artificial Intelligence and Machine Learning. Artificial Intelligen-
ce (Al) and Machine Learning (ML) are nothing unheard of. Still
whenever the topic of future technologies comes into discussion, sud-
denly these two become mandatory topics, well sort of. These two
trends are no longer in their research phase. They have already started
their industrial journey from 2018 and are growing rapidly.

In 2019, Al and ML are going to reach a larger audience, and by
audience I am not referring to only developers and programmers, this
includes the common public as well. How? You may ask! Well, Al
and ML are going to be used in mobile applications and web applica-
tions/websites extensively. This certainly means better business on
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the end of the developers and marketers but it can also benefit the con-
sumer or app user by providing a better experience.

These are not all that we are going to see in 2019. There is much
more to come in this field ranging from robotics, voice assistants and
even usage in healthcare.

3aBIaHHS 10 TEKCTY
I. Busnaure, ski peyeHHsa € a)npaBujbHumu (t), b) aki ui (f), ¢) indop-
Malisi BiiCyTH.
1. Cloud computing is where tasks and file storage on your computer
are performed and stored elsewhere.
2. The disadvantages of cloud computing is that it eliminates the diffi-
culty and expense of maintaining, upgrading and scaling your own
computer hardware and software while increasing efficiency, speed
and resources.
3. It was a full scale, fully functional car that was 3d printed in 14 ho-
urs and assembled in 2 days.
4. Artificial Intelligence and Machine Learning have already started
their industrial journey from 2018 and are growing rapidly.
5. We are going to see Artificial Intelligence in the fields ranging from
robotics, voice assistants and even usage in healthcare.
II. Ckaanite omHe 3arajibHe 3aMUTAHHSA 10 KOXKHOrO ad3amy Ta Jaiite
BiZNOBIAb HA HUX.
II1. Bunumith 3 TEKCTY peuyeHHsl, B sSIKMX BUKopuctaHo Passive Voice.

Text 15
THE MAGNITUDE OF A PHYSICAL QUANTITY

Mass, length, time, area, velocity, acceleration — all of these are
physical quantities. Whenever we measure one of these we are finding
its magnitude. To find the magnitude of a physical quantity we must
measure it. The magnitude of any physical quantity is expressed as
number times a unit of measure.

Time is a physical concept and its definition is related to certain
laws of physics. The laws of physics say that the average time it takes
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for the sun to move from its noon position on one day to its noon
position the next day must be constant and is called the mean solar
day. The laws of physics also say that the period of oscillation of
a vibrating slab of crystal in a crystal oscillator should remain constant
if the temperature and other external conditions are kept constant.
So an electronic crystal oscillator can be made into a very accurate
clock. The same is true of the vibrational frequency of atoms in a mo-
lecule. In fact atomic clocks counting up these vibrations are the most
accurate of all.

The basic unit used in both the English and the metric systems is
the second.

Basing a concept such as time on the laws of physics, we cannot
be sure that these laws are absolutely correct. For example, suppose
the speed of light is slowly increasing with time. This would then
cause a change in some of our standards of length and time. So far
there is no experimental evidence that any of the universal physical
constants are changing with time, but this does not rule out the possi-
bility of a very slow change beyond the accuracy of present measure-
ments.

Being also a physical concept mass must be defined in terms of
certain laws of physics. In the metric system the unit of mass was
originally defined as the amount of mass contained in 1 cc (cubic
centimeter) of water (at a specified temperature and pressure), this
amount of mass being called the gram. Thus the density of water is
conveniently one gram per cubic centimeter. In the English system
the unit of mass is the pound, one kilogram (10° grams) being equal
to 2.204 pounds of mass.

In physics the quantities such as force and energy are usually
measured either in meters, kilograms, and seconds or in centimeters,
grams and seconds, the former being called the MKS system of units
and the latter the CGS system of units. Both of these metric systems
are referred to in scientific papers.
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3aBIaHHA 10 TEKCTY
I. IIpounTaiiTe TEKCT Ta AaiiTe BiANMOBIIb HA 3aNUTAHHA.
1. What is the definition of time related to?
2. On what condition does the period of oscillation of a vibrating slab
of crystal remain constant?
3. What can this fact be used for?
4. What can an electronic crystal oscillator be made into?
5. Can we be sure that the laws of physics are absolutely correct?
II. IlepeknaniTe pevyeHHs, 3BEPTAIOYM YBArY HA Pi3Hi 3HAYEHHS CJIOBA
“time”: time — wuac, nepiod, pa3; for the first time — enepuie; at times —
iHOOi; times — NOMHOJICeHUL Ha.
1. Check the time of the experiment.
2. The production of the plant has increased by more than twenty
times since 1945.
3. The Venus at times comes rather close to the Earth.
4. The value is equal to N times R.
5. They usually check the results many times.
II1. 3HaiiaiTe y TEKCTi BUNAAKM BXKHUBAHHA JIEC]IB y MACHBHOMY CTaHi
Ta NPOKOMEHTYIiTe iX.

Topics

THE UNITED STATES OF AMERICA

The main land mass of the United States of America lies in the
central part of the North American continent. The 50 states, the Dis-
trict of Columbia and 6 territories and dependencies form an area of
3,615,122 square miles (9,364,000 square kilometers) making the Uni-
ted States the fourth largest country in the world (after Russia, Cana-
da and China). The conterminous states are bounded on the north by
Canada, on the east by the Atlantic Ocean, on the south by the gulf
of Mexico and Mexico, and on the west by the Pacific Ocean.

The United States of America is a federal republic. The US Con-
stitution defines a federal system of government in which certain pow-
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ers are delegated to the national government; other powers fall to
the states. The national government consists of executive, legislative,
and judicial branches that are designed to check and balance one
another. The American Constitution is based on the doctrine of
the separation of powers between the executive, legislative and judici-
ary. The main text of the Constitution comprises seven articles.

Since the Constitution was ratified in 1788, there have been
26 amendments to it. The first 10, known as the Bill of Rights, estab-
lished a number of individual liberties. Among them are the freedom
of religion, speech, and the press, the right of peaceful assembly. Other
rights guarded the citizens against unreasonable searches, arrests, and
seizures of property, and established a system justice guaranteeing
orderly procedures.

The capital of the country is Washington, which is situated in
a federal area called District of Columbia.

The major characteristic of the United States is probably its great
variety. Its physical environment ranges from the Arctic to the sub-
tropical, from the moist rain forest to the arid desert, from the rugged
mountain peak to the flat prairie.

The United States has several immensely long rivers: the Missouri
(3,942 km), the Mississippi (3,760 km), the Rio Grande (3,016 km)
and others. There are thousands of lakes of all kinds and sizes.
The Great Lakes make up the largest group of lakes in the country, as
well as the greatest collection of fresh-water lakes in the world.

The climate of the country varies greatly from arctic in Alaska,
through continental in the central part to subtropical in the south.
The climate along the Pacific coast is warmer than that of the Atlan-
tic coast. The temperature changes little between winter and summer
there. In eastern part the difference between summer and winter is
distinct, but not so extreme as in the north central part where the dif-
ference between winter and summer is 36 degrees Celsius and even
more.

With more than 265,455,000 inhabitants the United States is
the third country in the world in the terms of population (after China

244



and India). About 75 per cent of the population live in urban areas.
Most of this urban centers lie along the Atlantic and the Pacific
Coasts, the Gulf of Mexico and the Great Lakes.

The United States contains a highly diverse population. Its diver-
sity has to a great degree come from an immense and sustained global
immigration. Probably no other country has a wider range of racial,
ethnic, and cultural types than does the United States. In addition to
the presence of surviving native Americans (including American Indi-
ans, Aleuts, and Eskimo) and the descendants of Africans taken as
slaves to America, the national character has been enriched, tested,
and constantly redefined by the tens of millions of immigrants who
have gone to America hoping for greater social, political, and eco-
nomic opportunities than they had in the places they left.

The United States has one of the strongest economies in the
world. It is the world leader in the aeronautics, space technology,
electronics and computer hardware and software. One fifth of
the world’s cars are produced in the United States. The United States
economy is based on the free enterprise system: private businesses
compete against one another with relatively interference from
the government. The United States is a large country and is rich in
natural resources. It is a leading producer of fuel oil, natural gas, and
coal. It is also a leading producer of many other minerals, including
copper, gold, aluminum, iron, and lead. The United States grows
wheat, corn, and other crops and raises many cows, pigs, and chickens.

The end of the 20th century is marked by the golden age of elec-
tronics, biotechnology and cybernetics in the USA.

The American way of life with its striking contrasts has been re-
flected in American literature by J. London, M. Twain, Th. Dreiser,
E. Hemingway and others.

I. Read the text about the USA. Put the statements in the logical order
according to the text.
The geographical position of the USA.
The US economy.
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The population of the country.

The political structure of the USA.

The US Constitution.

The climate of the country.

II. Answer the questions.

. Where is the United States of America situated?

. What does the USA consist of?

. What are the conterminous states washed by?

. What is the political system of the country?

. What is the highest legislative body in the country?

. Who is the head of the executive branch of power in the USA?

. What is the highest judicial body in the country?

. When was the US Constitution ratified?

. Which rivers and lakes is the country famous for?

10. How can we characterize the climate of the country?

11. What are the main types?

12. What is the population of the country?

13. What has its diversity come from?

14. What is the economy of the United States based on?

15. What are the leading industries of the US economy?

16. What famous American writers do you know?

II1. Look through the text and mark the statements right or wrong.

1. The main land mass of the United States of America lies in the nor-
thern part of the North American continent.

2. The United States is not the fourth largest country in the world.

3. Article I vests all legislative powers in the Congress.

4. The first 12 amendments are known as the Bill of Rights.

5. The capital of the country is Washington.

6. The climate of the country varies greatly.

7. The Great Lakes make up the largest group of lakes in the country,
as well as the greatest collections of salted-water lakes in the world.

8. The tens of millions of immigrants have gone to America hoping
for greater social, political, and economic opportunities than they had
in the places they left.
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9. One fifth of the world’s cars are produced in the United States.

10. The United States is a large country and is not rich in natural
resources.

IV. Complete the sentences with correct prepositions.

1. The main land mass ___ the United States  America lies
the central part ___ the North American continent.

2. The conterminous states are bounded __ the north __ Canada.

3. The national government consists __ executive, legislative, and
judicial branches.

4. The American Constitution is based __ the doctrine of the separa-
tion of powers.

5. Article I vests all legislative powers __ the Congress.

6. The Constitution was ratified  1788.

7. Other rights guarded the citizens __ unreasonable searches, arrests,
and seizures ____ property, and established a system justice guaranteeing
orderly procedures.

8. The temperature changes little  winter and summer there.

9. The United States economy is based _ the free enterprise system.
10. The American way __ life has been reflected _ American litera-
ture __ J. London, M. Twain, Th. Dreiser, E. Hemingway and others.

EDUCATION IN THE UNITED STATES OF AMERICA

Strong schools are the foundation of a strong nation. Without
good schools none of America’s hopes can be fulfilled. The quality of
education determines the strength of democracy, the vitality of econ-
omy and the promise of ideals.

The history of education in the United States has certain peculiar-
ities which are closely connected with the specific conditions of life in
the New World and the history of the American society. In the Unit-
ed States education differs according to the state. In each school
the principal or the headmaster of the school decides curriculum for
each grade in his own school. There are many different kinds of
schools: public schools, private schools, parochial schools, schools
specializing in the arts, literature or science, etc.
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All American children receive free compulsory education from 6
to 18 (or 16 in some states). The most common system of education
comprises four basic levels: preschool (nursery school — from 3 to
4 years, kindergarten — from 4 to 6 years), elementary school (from
6 to 12 years, from 1% grade to 6™ grade), secondary (junior high
school — from 12 to 15 years, from 7" to 9™ grade, senior high
school — from 15 to 18 years, from 10" to 12 grade) and higher edu-
cation. Vocational training, adult education, schools or classes for
special types of children also form part of program in most states.

The preschool education programs are flexible and are designed
to help the child grow in self-reliance, learn to get along with the others,
and form good work and play habits. The main purpose of the ele-
mentary school is the general intellectual and social development of
the child. Promotion from one grade to the next is based on the pu-
pil’s achievement of specific skills in reading, writing, spelling, arith-
metic, history, geography, music, and art. In secondary school most
pupils follow a course that includes English, science, social studies,
mathematics and physical education. Elective subject may be chosen
in the fields of foreign languages, fine arts, and vocational training.

Most young Americans graduate from school with a high school
diploma upon satisfactory completion of a specified number of cours-
es. Students are usually graded from A (excellent) to F (failing); in
each course they take on the basis of performance in tests given at
intervals throughout the year, participation in class discussions and
completion of written and oral assignments. Locally developed end-
of-the-year examinations are given in many schools.

It comprises three categories of institutions: 1) the university,
which may contain a) several colleges for undergraduate students
seeking a bachelor’s ( four-year) degree and b) one or more graduate
schools for those continuing in specialized studies beyond the bache-
lor’s degree to obtain a master’s or a doctoral degree, 2) the technical
training institutions at which high school graduates may take courses
ranging from six months to four years in duration and learn a wide
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variety of technical skills, from hair styling through business account-
ing to computer programming; and 3) the two-year, or community
college, from which students may enter many professions or may
transfer to four-year colleges.

Any of these institutions, in any category, might be either public
or private, depending on the source of its funding. In private colleges
and universities higher education is very expensive. Many students
receive a scholarship from the university or have a part-time job
to help pay their expenses.

American universities and colleges are usually built as a separate
complex, called “campus”, with teaching blocks, libraries, dormito-
ries, and many other facilities grouped together on one site, often on
the outskirts of the city. Some universities are comprised of many
campuses. The University of California, for example, has 9 campuses.

Some American universities are famous all over the world; they
are very selective and expensive. The most outstanding are the eight of
the group called the Ivy League: Brown, Harvard, Yale, Columbia,
Cornell, Dartmouth College, Princeton and Pennsylvania. These uni-
versities have similar academic and social prestige in the USA to Ox-
ford and Cambridge in Britain.

I. Read the text about the Education in the USA again. Put the state-
ments in the logical order according to the text.

1. The system of higher education in the United States.

2. Famous American universities.

3. The preschool education programs.

4. American universities.

5. The most common system of education in the United States.

6. Kinds of educational institutions in the United States.

7. A high school diploma upon satisfactory completion of a specified
number of courses.

II. Answer the following questions.

1. What is the main peculiarity of the US education?
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2. Who decides the curriculum for each grade in each school?

3. What kinds of school are there in the USA?

4. What can you say about the education from 6 to 18?

5. How many levels does the most common system of education
comprise? What are they?

6. How can we characterize the programs of preschool education?

7. What is the main purpose of elementary school?

8. What course do the pupils follow in the secondary school?

9. What certificate do most young Americans graduate from school with?
10. What are the categories of institutions in the system of higher edu-
cation in the USA?

11. How are American universities and colleges usually built?

12. What are the most outstanding American universities?

III. Fill in the gaps in the following dialogue. A European reporter is
interviewing an American schoolboy.

: So what kind of school do you ?

: I go to Senior School and I am in the 11t

: What are your subjects?

: I like Math and Physical best.

: How long have you going to this school?

the beginning of the last year?

: How many hours _ day do you spend at school?

: Six and a half but free.

: What do you want to do after from school?

.. I would like to go to but my parents afford it.
If I geta then I would like to go to Harvard.

R.: Would you rather live in an apartment with friends or on campus?
S.: an apartment, of course!

R.: I wish you good luck!

NENRDRNAZTNR
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