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IIPETUCIIOBHE

IIpemnaracmoe yiaeGHoOe nocobue COCTABIEHO B COOTBETCTBHU ¢
TOCYAAPCTBEHHBIMH HOKYMEHTAMM B 00NacTH 0OpasoBaHKA, NPHHA-
THIMH B [TOCJICTHHE TOIBI.

B ycnoBHAX COBpeMEHHOCTH, KOTfa HaHGOMee pasBUTHIE CTPAHEI
MHUpa aKTHBHO CTPEMATCA CTPOMTH y cebd obmecTBo sHaAHMH, AN
CNICIHAJIMCTOB HallleH CTpaHhl KpaiHe BaXHO BlafeTh GyHKIHO-
HANBHEIM {TEXHMYECKHMM) ACTIEKTOM aHIVIHHACKOro A3hIKa, KOTOPKIN
BHICTYIAET, [10 CYIECTRY, CPSACTEOM MEXHALIMOHANIBHOTO OOIICHHS
B HayIHO-TEXHUYeCKOH cdepe. UMECHHO TaKOTO pola A3bIKOBasi KOM-
TieTeHIUA ACNACT CIMeHAMCTa KOHKYPEHTOCIIOCOOHHIM B COBPEMEH -
HOM MHpe. YUHTbIBas AehHLHT TAXOTO poAa YIcOHOM JIMTCpATypE],
H3JaHHe MHOTOTIpOQHALHOrO Y4¢OHOro mocoOus M TEXHHYECKHX
BY30B IIPEACTABNAETCS BECbMa CBOCBPSCMEHHRIM,

Ilesn zaEmOro Xypca oGYUHTD SIHKOBRIM CPEICTBAM IOHHMAaHUA
CTIEUHANBHBIX HAYYHO-TEXHHYECKUX TEKCTOB, YMEHHIO CBEPHYTH H
Pa3BepHYTb HHGOPMALIHIO NPH NOATOTOBKE pedepaTos M aHHOTALHHA
HA PYCCKOM M aHITMICKOM S3BIKAX, a TaKXe HaBhIKaM OOlieHMS B
TexHHaeckolt ¢cdepe 3Hanumit. UMeloTcd B BBAY KaK TPATULIMOHHbBIE
TEXHUUECKHE CHIECUUANBHOCTH (MEXAHUKG, MARIUROCMPORHUR, IAEKHIPO-
MEXHUKQ, PAOUOMEXKUKA, G8MOMAMU3AYUUS NPOU3e00cmea u 0p.), TaK U
caMble COBPEMEHHRBIE OONACTH 3HAHUA (KOMRbIOMEPHAs U AA3ePHAR
MEXHUKA, UHDODMAUUOHHO-KOMMYRUKQUUOKKSIE U HAHOMEXHON02UL).

Yaebnoe nocobue conepxmT:

— MeKCmyl U3 OpUSUHARbHOU Aumepamypsi, OTHOCAILHECA K pa3-
HBIM O0MACTIM TEXHUKH;

— yuebhwie 3a0anus, cIOCOOCTBYIOIINE YCBOCHUIO H 3alOMMHA-
HHEI0 CHeLMANbLHEIX TEPMUHOB B COOTBETCTBYIOLUMX 00NaCTAX
3HaHMi;

— 3ajaHud [IA pasBUTHA HABBIKOB YTCHHA, CBEPTHIBAHHA U pas-
BepTRBAHNA MHGOPMALIMH, COCTABJCHUA aHHOTawM# 1 pede-
PATOB Kak Ha PYCCKOM, TaK M Ha aHIIMACKOM $S3bIKE;

— 3afaHHA [0 COBCPIICHCTBOBAHUIO HABMKOB ITUCEMEHHOIO J1e-
peBoaz;

— YnpadkcHeRua NO YCBOCHUICO FPaMMAaTHIECKMX SABICHUH, Xapak-
TEpHBIX 1A HayYHO-TEXHHIECKMX TEKCTOB;

— Quanoen LI pa3BUTHSA HaBHIKOB TOBOPSHMS,

— KOHMPOAbHbe mecmbi B KOHUE KaXAOr0 pasaesa.



B xavuecTse mpIIoKeRHit NpeIArAIOTCA:

— pevesole MoOeau IJisl Pa3BHTHA HABRIKOB YCTHOM peun;

— Kpamxuil spaumamudeckuii cnpagounux N TablNLA HEIPaBHIb-

HbIX TJIArOJMOB;
— @H280-pyceKuil CAD6aPs COELIMANBHBIX TEXHNYECKHX TEPMHHOB;
— KpaTKmil cr06aps coxpauwenuli u yeaoenuix obozravenuii ¢ e~
MeHTaMH TOAKOBaHHS.

3HayMTEABHAS JACTh NMPELIAraeMoro MaTepHana npoluia MHOTO~
JeTHIO anpolalnio IpH 00YYCHUH aHIIHACKOMY S3LIKY B TEXHHYE-
CKHX BY3aX CTPaHBL.

YueGHOe MocoOHe PACcCUIUTAHO HA CTYICHTOB BRICIHX TEXHUYE-
CKHX y4eOHBIX 3apedeHUi. OHO MOXeT HCMOAb30BAThCA B CPeIHUX
CMIELIHANbHBIX Y4eOHBIX 3aBEAeHHAX, JULeAX, TUMHA3HAX, KOMIe-
IXax, a TAKXE TEMH, KTO NPodeCCHOHANTPHO 3aHHMACTCA ACSTENbHO-
CTRIO B TEXHMYECKON cepe, HO HE MOAYIWI B CBOE BPEMS COOTBET-
CTBYIOILLIETO 00pa30BaHHs WISl BOIMOXHOCTH BBIXOIA B IIMPOKMIA MHD
MEXIYHAPOTHOH TEXHUUSCKOH MBICITH.



Unit 1
INTRODUCTORY COURSE

1. HegoTopbie 0c0GeHHOCTH NPOHIHOIIEHHA B ANTIMIACKON pedn.

Ha mporskeHMH Zonrolt HCTOPUU CBOEro CyIeCTBOBaHHs Be-
JMKOODUTAaHUA TTOABEPrafack MHOTOYMCIEHHEIM HAIECTBUAM U 3a-
BOeBaHMAM. PUMAAHE, BUKMHIM, HOPMaHHKI, Mf¢pMaHCKUE TUTEMeHA
aHITIOB H CaKCOB BOJIHA 32 BOJNHON HakaThBanuch Ha Gepera Bpura-
HUH ¥ NOpaboILaIH HapoAbl CTPaHbL. STUM OOBACHACTCA HAIHYHE B
AHITIHHCKOM A3bIKE OTPOMHOTO KOJNMYECTBA CJIOB, 33MMCTBOBAHHEIX
M3 JIATHHCKOTO, (PpaHIY3CKOTO, HEMELIKOTO H APYTHX 23bIKOB. Ilo-
ITOMY aHIAHiicKaa opthorpadus H MPaBHAa NMPONIHOIICHHS AHIIIH -
CKOro A3bIKa OYE¢Hb HEMOCACAOBATEABHE], MHOTO TIPaBHJ YTCHHSA H
MHOTO MCKNMIoYeHHH U3 Hux. Ho mycTh uMTATENR 3TO He nMyraer, o
AHTIIUIACKUNA A3HIK — OXHH M3 HEMHOTHX A3BIKOB, KOTOPHIH HCIIOAL-
3YET TPAHCKPHIILHIO 1ig NDABHABHOTO YTeHUSA HE3HAKOMBIX CJIOB.
3xas GoHeTHUECKHE 3HAKM, BN MOXETE MPABWIBHO NPOYECTh J000e
aHTAHICKOE COBO B CNIOBApe.

1.1. Oonernueckue 3uaxu. TpancKpanmus.
Thacane

ii — IDonroe «uuu»: Pete, me, he, meat.

1 — KpaTkoe «H»: it, if, pit, still, king.

€ = «&» B CJIOBAX «3TH», <ILECTh». pen, net, men.

& - «3» OYeHb OTKPHTOS: man, and, can, family.

Q: — mOJITOe 3aIHEE «2aay»: car, start, hard, arm.

A — crafoe, HEyIapHoe «a»; sun, run, but, up.

9 — KpaTKoe, OTKPHTOS «0». not, lot, from,

9~ ponroe «ooo»: all, ball, ferm, morning.

3. — nonaroe «&ééé», Ho Ge3 «it>, Kak B cnoBe «Dékna»: her, work,
girl.

U — KpaTKoe <«y» CO clNabbiM OKpYIIeHHEM TY6: put, book, good.



W — foaroe «yyy» 6e3 oKpyrneHus ryo: do, too, you.
8 — HesACHBIH GesyaapHEIit 3BYK (3, a): under, a'ddress

JAndronrd (apyrracubie)
el — «3H»: say, baby, train, table,
U — «oy»: no, smoke, motor, hotel.
a1 — «an»: five, my, side, kind, right.
av — «ay»: now, how, count, flower.
o — «ou»: boy, coil, noise.
13 — «u3»: dear, clear, really.
£9 — «3a»: where, there, chair, care.
U9 — «y3»: sure, poor, plural.
Tpudronm (TpexIacHLie)

ava — <aya»: our, hour, flower.
ale — «an3»: hire, byre.

Cornachnie
P — «»: pay, people, help; b — «6»: bad, beef, boy.
t — «T»: tree, tea, sit, stop; d — «a»: day, sad, desk.
k — «x»: king, cold, black; g — «r»: bag, gold, good.
f
8

— «p»: fine, far, safe; V — «B». PEIY, SE¥eN, never.
— «C»: 80, Sit, sleep; Z — «3» 2¢10, has, plays.
m — «M»: man, my, swim; n — <«H»: name, finish.
1 — «1»: long, last, full; h — npocToi# BrAbIX: his, happy,
belp.
{ — markoe «iu»: ship, fish; 3 — MArKoe «x»: pleasure, mea-
sure

tf — TBepmoe «a»: much, cheese.

d3 — «mx»: John, age, large.

W — <B» C BHITSHYTBIMH (KakK JUIA <y») Tybamu: will, away, window.

I — HeBUOpHpYIOWUH 3BYK «p» (KOHYHK s3HIKa IpoTHS HEGa,
TIe MPOU3HOCUTCA SBYK <«K»): red, rich, room, every.

© (rmyxoit), 8 (3BOHKMIA} — NPH TIPOU3HECCHHU ITHX 3BYKOB BO3IyX
IIPOXOOUT B LlIENb MEXIY NEPENHUM KpaeM S3bIKa i Bepx-
HHMH 3y0aMH.

8 — thank, think, nothing. 3 — then, there, with, together.

D — 3aIHeHEOHOE «H», MPOU3HECCHHOES HE KOHYMKOM S3LIKA,
a 3ajHet YacThIO ero CITHHKH: sing, king, English.

i — enaboe «ii»: yes, you, young, piano.

1.2. Xak BuauTe, 3BYKOB, OTAUYAIOMMNXCS OT PYCCKMX, B aHIJIMIA-
CKOM si3bIKe He TaK YX ¥ MHoro: [w, 1, 1), 6, &, [, 3, j], a Takxe (2, 3,



2, a:]. [Mocrapaiitech HayYHTBCA NMPOUIHOCHTE UX MPaBUILHO, a Wid
3TOTO OBpaTHTE BHHMAHHME HA CASOYIOMEE:

a) 3BYKH D, t, kK npousHocarcsa ¢ npudvixanuem. Hanpumep, Pete
[p(h)i:t] — Mertp, Kate [k(h)ert] — Kara, take [t(h)erk] —
BO3EMH.

G) 3sonxue cozaacupie B KOHLIE CIOB BCerda TTPOU3HOCATCS 360HKO!
big, dad, his;

B) P YTEHHHM 3HAKOB TPAHCKPHNMUHM ofpallaiiTe BHUMaHHE Ha
doszomy 24@cHbIX, OHA BhIpaxaeTcs apyMsa Toukamu [:]. Joarora
TJIACHBIX 3393CTYI0O WMEET CMBICOPa3IHYUTENEHOE 3HAYCHKE,
HampuMep, cut [kat] — pesarth u cart [ka:it] — Tenexka; pot
[pot] — ropumiok u port [po:t] — Mopr.

1.3. TTpu uTeHUM AHTIMHMCKHX CNOB BaXHYIO POJB UTpaeT yoape-
Hue, KOTOpOE B TPAHCKPHUITIIHK M300paxaercs 3HaXOM ['], HEKOTO-
pble CJIOBa HMEIOT IBa YIApeHHS: rnasHoe [‘] u BropocrenerHoe [,],
Hanpumep, European [jusra’plian}). YapeHue, KaK Npapuio, nagaeT
Ha MMCEHA CYIIECTBHTENbHBIE, TIPHIATATENbHbIC, YHCAHTENBHBIE,
CMEBICJIOBBIE TArONk, HAPEIHsl, YKA3ATENbHBIC H BOIIDOCHTEALHNE
MECTOMMEHHSI U Ha BCIOMOTATE/IbHBE TAAro/ibl B 00meM BOTpoce.
HeymapHsIMH cjloTaMH ABASIIOTCA CAyXeOHBIC ¢I0BA — MPEAIOTH,
CO103bl, aPTHKIK, BCIIOMOTATEbHBIC [IArobl, 4 TaKXe JTHYHEE H
TIPUTRATENBHEIC MECTORMEHHNS.

We ‘study communi’‘cation at the ‘technical 'college.

[wi: ‘stad1 ka,mju:nr'keifan at 3s ‘teknikal ‘kolidz).

1.4. Pews y aHDTHYAH OYeHb N4d6HAR, OHH MOOAT CBAIHBATD CJIO~
Ba, 0COOCHHO eCclH CMIOBO 3aKAHYHBACTCA HA GYKBY <«I», a Cleayio-
miee CIOBO HAYHHACTCA € IJIACHOM, HampHumep, sister {‘sista], brother
['brada), Ho sister and brother ['sistar and ‘brads).

1.5, HakoHell, uumoragus — OUeHb BAXHEIA 3JIEMEHT aHIIHi-
ckoil peun. [IporoBapusag (WTHHHYIO) (Dpasy, aRTTMYAHMHE MBICJICH-
HO pa30MBacT e¢ HA 3HaAYUMbIe CerMeHThl (He Gonee 5—7 cnoros) U
KaOKABIA CETMEHT MPOH3HOCHT C ROSbikteRnolf WHTOHALMEH, KaK OHl
JaBas MOHATD COOECEAHMKY, YTO OH €llle He 3aKOHYUN MHCTE. B KOH-
1te IpeAIOXeHAA TOCICAHNY YIApHHH CNOT, KK NPAaBUNO, TIPOU3HO-
CUTCS C RORUNCERROE WHTOHALIME!H (OCOORIM IrOJIOCOBRIM HAXHMOM).

My ‘father and I are ‘fond of computing.

I
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2. IIpournTe 26 OyxB anmuiickoro anhaBHTa H 3ANOMHMTE HX.,

Aa [e1], Bb [bic]), Ce [si:], Dd [di:), Ee [i:], Ff [ef], Gg [d3i:],
Hh {ertf], I (a1], Jj {dze1], Kk [kei], L] [el], Mm {em}, Nn [en], Oo
[ou], P [pic], Qq ikju:], Rr ('], Ss fes], Tt [ti:], Uu [w], W [vi:], Ww
[dablu:), Xx [eks], Yy [wail, Zz [zed].

3. ITosHaRoMETECH ¢ HHTOHALMEH AMIINECKNX nperIoXennh.

Hoeecmeosmmensrivie npedsoxNcenus
Never mind. T
I want to talk to you, .*""'\“
Bonpocumeasnsie npedsowcenun. Cnexuassnoii 6onpoc
Where do you live? N
What can I do for you? —*..\“
TTosesumensnvie npedsoncenun
Hurry up! T ™~

Come and write on the blackboard! ~ *— -« SN

Bocxauyamesvusie npedsomenus

How interesting! #.—

What a pretty girl! T,\-'
OGwuuii eonpoc

Do you understand? #/_

Are you quite comfortable? =._—_/"='-"
Hpocsbs -

Will you kindly tell me the time? T — —,. /

Couldn’t you speak a little louder? -—*-:j-

11
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Ansmepramusnuiii eonpoc
Does he live in Kiev or in Moscow?  ~ *—, /§ o

9 - p— — *
Shall we walk or take a bus? W, . N
Pasdesumeassiuwii sonpoc
He speaks English well, doesn’t he? *~N 2 .

;(gu haveg’t found the book, .—°__.\ 2_ .
ve you?
ITepecnpoc
What did he say? e
Who has told you? L
Mesoous nepesucaenus T
One, two, three, four, five. 7777\—
a notebook on the tble. ko T s

4. ITpoarure HeOoNbIONe UAJIOTH NO PONIM H 32NOMHHATE HX.

Mike: Hello, Alice. Glad to see you.

Alice: Hi, Mike. How are you?

Mike: Fine, thanks. And how are things with you?

Alice: Very well. Where are you driving to?

Mike: To the office. Can I give you a lift?

Alice: Yes, of course. You’ll do me a great favour. Thank you.
Mike: You are welcome.

»* kR

Nick: Good moming, Kate. I'd like to introduce my friend to you.
Kate: How do you do, Nick. Who is your friend?

Nick: He is Mike Stuart. By the way, he studies in my group.
Kate: What is he interested in?

Nick: He is fond of physics and foreign languages.

Kate: Is he fond of English or German?

Nick: I think, he enjoys both languages.

Kate: OK. I’ll meet him with great pleasure.



5. TpogTHTE TEKCTH, NPABWILHO OPOH3HOCA 3BYKH 1 ofpauias
BHEMAHHE HA YAAPCHNS H HHTOHAIHIO,

Let me introduce myself. I'm Michael Smirnov, Mike for short.
I was born on the 15-th of May 2000 in Moscow in the family of an
engineer. Now I'm 16 years old.

In my childhood I went to a kindergarten, as many children of my
country. When I was seven, I went to school. It was a secondary school
not far from our house. Now I’'m a pupil of the 10-th form. We study
many subjects at school, but my favourite subjects are physics and
mathematics. I go in for sport. 1 like swimming and visit a swimming
pool twice a week. I enjoy playing computer games and getting interest-
ing information from the Internet.

LR

My family is not very large. We are four: my father, mother, my
sister and me. I also have a grandpa, two grannies, an aunt, uncles and
many cousins, but they don’t live with us. My father is an engineer and
works in an office. He is 40. My father is a tall and strong man with
short dark hair, grey eyes and a straight nose. He is very communicative
and rather popular with all his friends.

My mother is a pretty lady of medium height, slim, with curly fair
hair. She has an oval face, a small snub nose and large blue eyes. Every-
thing comes easy to her. She paints a little, plays the piano, cooks well
and helps my sister and me to do our homework.

My sister, Alice is only 10. She is a schoolgirl. She is very joyful and
everybody likes her. She looks very much like my mother, I think.

Our family is rather friendly. We try to spend together as much time
as possible. When we meet in the evenings there is no end of talking
about the events of the day.

6. CocTaBbTe AHANOr ¢ BALIMM APYTOM O BAC K BAIHX CeMbAX.
Bocnoas3yirrech NpRBEICARNMH HHIKE BONPOCAMH.

1. What is your name, I wonder? 2. How old are you? 3. Could you
tell me where you were born? 4. Where do you live now? 5. Are you a
pupil or a student? 6. Where do you study, I’d like to know? 7. What
subjects do you study? 8. Is your family large? 9. Have you any sisters
or brothers? 10. What is your sister’s (brother’s) name? 11. How old
is she (he)? 12. Have you got any relatives (aunts, uncles, cousins)?
13. Have you many friends? 14. What are they (is he) fond of? 15 How
do you spend your free time? 16. What is your hobby?

7. Ilpencransrech H pAacCKaxuTe 0 cefe H pawel cempe.
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Unit 2

MECHANICS
AND MECHANICAL ENGINEERING

Life requires motion.
Aristorle

Texcet: The Subject of Mechanics. Mechanical Engineering. Archi-
medes. Mikhail Lomonosov. Isaak Newton. “Volga” Motor Car.
The Steam Engine. Internal Combustion Engine

TpammaTaka: Hma cymecTBuTeNbHOS, CyPDHKCH CYILIECTBUTENb-
HeiX. BpemeHna Simple B AeHCTBHTENBHOM H CTPANaTEJIbHOM

aanorax. [Ipewrorn of, on, in, at

1. O3HAKOMbTECH C TEPMHHAMH TeKcTa 1.

Structural design ['strak{fersl dr'zain] — cTpouTeBHOE MPOSKTH-
poBaHKe

means of motion [mi:nz ov ‘'moufn] — cpeacTsa MepeaBHKEHIS

steam engine [stiim ‘end3in] — mapoBoit ZBHraTeNs

the motion and equilibrium [,i:kwi'libriom] — ABuXeHUe U pas-
HOBECHE

to subject to forces [sob’d3ekt te ‘fo:s1Z] — monsepraThes Bosziel-
CTBHIO

displacement — cMéelIeHAS, CABUT

subsequent effect ['sabstkwant 1'fekt]] — nocienyomee Bo3nest-
CTBHE

to lay the foundation — 3aN0XHTb OCHOBY

exact sciences [1'gzakt ‘sarensiz] — TouHbe HayKH

in this connection — B 310} ¢BA3H

in this sense — B 3TOM CMbICAE

to give birth [bazeg — MOPOIMTD, AATH TOMYOK

civil engineering [’stvil ,endzi’niarip] — rpaxaaHcKoe CTpOUTENb-
CTBO

mechanical engineering — MaUIHHOCTpOeHKE
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structural engineering — CTPOUTEAbHAA TEXHUK2

as it is stated above — KaK yKa3piBaeTcsi BhIIEG

resulting interaction — BO3HNMKaIOllIee B3aHMOACHCTBHE
in the course of time [ka:s] — B TeyeHue BpeMeru
according to [a’ka:dip ta] — B COOTBETCTBUM C, COIACHO

2. ITpoamaTe TEKCT R CKAKHTE, YTO H3YIAET MCXAHHKR.

Text 1. THE SUBJECT OF MECHANICS

The progress of technology confronts the engineer with various
problems connected with structural design, manufacture and operation
of various machines, motors and means of motion, such as automo-
biles, steam engines, planes, ships and rockets. The solution of such
problems is based on certain general physical principles — the laws that
govern the motion and equilibrium of material bodies.

The branch of physics that deals with the behavior of physical bod-
ies subjected to forces or displacements, and the subsequent effect of
the bodies on their environment is called mechanics.

Mechanics has its roots in several ancient civilizations. During the
early modern period, scientists such as Galileo, Kepler and especially
Newton, laid the foundation for what is now known as classical me-
chanics. Much of the content of this subject was created in the 18-th
and 19-th centuries. Classical mechanics is often viewed as a model for
other so-called exact sciences.

Mechanics constitutes a central part of technology, the application
of physical knowledge of the world for defined purposes. In this con-
nection, the discipline is often known as engineering or applied me-
chanics. In this sense mechanics is used to design and analyze the be-
havior of structures, mechanisms and machines. Finally, as it is known,
the study of mechanics gave birth to important fields of mechanical
engineering, aerospace engineering, civil engineering, structural engi-
neering, biomedical engineering and biomechanics and other branches
of technology.

Thus, mechanics, as it is stated above, is the science that deals with
the solution of all problems connected with the motion or equilibrium
of material bodies and the resulting interactions between them. By mo-
tion in mechanics we mean any change in relative positions of material
bodies in space that takes place in the course of time. By mechanical
interaction between bodies is meant such a reciprocal action which
changes the state of motion or the shape of the bodies. The physical
measure of such mechanical interaction is called force. According to
the above mentioned problems engineers divide mechanics into statics,
that deals with bodies at rest, and dynamics, concerning the motion of
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bodies. Dynamics, in its turn, consists of kinematics and kinetics, Ki-
nematics deals with the geometric aspect of motion without considering
the origins of forces. Kinetics studies the motion of bodies under the
action of forces.

3. IIpocMoTpuTe Texker 1 eme pa3. JaiiTe oTBeTH! HA BOOPOCHI,
ACOOAb3YA HH(OPMANUI0 TEKCTA.

1. What confronts engineers with various problems? 2. What are
these problems connected with? 3. What is the solution of these prob-
lems based on? 4. What is the role of physical laws in mechanics?
5. What is mechanics? 6. What famous scientists laid the foundation
for the development of mechanics? 7. What does applied mechanics
mean? 8. What important branches did the study of mechanics give
birth to? 9. What is motion and what does mechanical interaction
mean? 10. What fields do engineers divide mechanics into?

4. IIpoutnTe, NepeBeauTe H 3AMOMHHTE CACAYIOTIHE BLIPAKCHHA,

To confront the engineer with various problems; structural design;
manufacture and operation of machines; means of locomotion; to
govern the motion and equilibrium; branch of physics; to be based
on certain principles; the behavior of physical bodies; to subject to
subsequent effect; to lay the foundation; what is now known as; to be
often viewed as; exact sciences; application of physical knowledge of
the world; in this sense; finally; as it is known; airspace engineering;
structural engineering; mechanical engineering; as it is stated above;
resulting interaction; by mechanical interaction we mean; to take
place; in the course of time; physical measure; according to the above
mentioned problems.

5. ITonBepuTe K TepMHHAM, JAHHBIM B JIeBOH KO/I0HKe, onpenese-
HHSA, NPEACTABNCHHbIC CAPABA,

1. Technology a) a plan, scheme, project; the arrangement of
parts, details, forms so as to produce a complete,
skillful equipment.

2. Kinematics b) any machine that uses energy to develop me-
chanical power.

3. Equilibrium c¢) physical strength, power, energy.

4. Design d) reciprocal action or effect.

5. Designer  ¢) a worker skilled in using tools or in making, op-
erating and repairing machines.
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6. Engineer ) a person who makes original sketches, patterns.
7. Mechanic g} a method, process for handling a specific tech-

nical problem.

8. Force h) a state of balance or equality between opposing
forces.

9. Engine i) a person who supervises the operation of techni-

cal equipment.

10. Interaction j) the branch of mechanics that deals with motion
in the abstract with out reference to the force or
mass.

6. IocTapaiirech NPABHILHO NPOYECTh CAEAYIOLIHE HHTEPHANHO-
RaJbAble ¢10Ba, Jdoranalirech 06 KX 3Ha9eHun,

Classical mechanics; physics; mathematics; mathematical effect;
statics; dynamics; principles of kinematics; Kinetics; civil; civilization;
structure; structural; progress; technology; problems; design; designer;
machines; motors; automobiles; rockets; material; modern period;
model; central; discipline; mechanism; geometry; geometrical aspect;
abstract; absolute deformation; selection; distance; constant; calcula-
tion; practice; practical; transmission; coordinate system; acceleration.

7. 3anomuuTe OCHOBHbIE CY(pdERCH cymecTBETENbHMX. OHA NO~
MOTYT BAM JOTAJATLCH O 3HAYCHHH MHOTHX pamee HE M3BECTHBIX BAM
chog, IlepeBemnaTe cnosa.,

-er:  engineer; designer; worker; user; founder; manufacturer.
-or:  operator; actor; director; experimentor.

-tion;: application; connection; motion; solution; creation.
-sion; transmission; dimension; expression.

-ture: manufacture; structure; nature; mixture.

-sure: measure; pressure; pleasure.

-ment: invironment; development; displacement; movement.
-ist:  scientist; artist; typist; pianist.

-ty:  possibility; conductivity; safety; responsibility.
-ance: distance; importance; performance; insurance.

-ence: reference; dependence; difference.

-dom: freedom; kingdom.

-ship: leadership; citizenship.
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8. Bconomnute ofpasopande Present Simple u cocrasbre Beepos-
MOXKHble THIILI BOOPOCOB K CJIEAYIONIHM UPEVIOKeHUAM no o6pasuy.

A.

Statics is the branch of mechanics.

1. What is the branch of mechanics? (Borpoc x nodaexcawemy).

2. Is statics the branch of mechanics? (O6uuiz sonpoc).

3. Is statics the branch of mechanics or electronics? (Asomepnamus-
Huili sonpoc).

4, What is statics? (Creyuanonwii sonpoc).

5. Statics is the branch of mechanics, isn’r it? } (Pasdeaumensivie
Statics #s not the branch of electronics, is it? | sonpocut).

1. Motion is a continuous change in position of a body. 2. Forces
are vector guantities. 3. Hydrostatics is the study of fluids at rest. 4. An
atom has a nucleus and a number of electrons that revolve around it.
5. Quantum mechanics is a comparatively recent invention. 6. Particles
are bodies with little internal structure. 7. Mechanics has its roots in
anclent civilizations.

B.

A machine makes the work of an engineer easier.
1. What makes the work of an engineer easier? (Bonpoc x nodaexca-
uemy).
2. Does a machine make the work easier? (O6uuit éonpoc).
3. Does a machine make the work easier or more difficult? (Asemepna-
muerwii éonpoc).
4. Whose work does a machine make easier? (Cneuuassnuniii gonpoc).
5. A machine makes the work of an engineer
easier, doesn’t it? (Pazdesumenvrvie
A machine doesn’t make the work difficult, | sonpocw).
does it?

1. Mechanics studies forces and their effect upon maiter. 2. The
special physical laws govern the motion of material bodies. 3. Scientists
divide mechanics into some parts: statics, kinematics and dynamics.
4, Mechanics analyses the behavior of structures and mechanisms.
5. A mechanical engineer uses skills and techniques from several sub-
disciplines. 6. Various changes take place in the position of machines
in the course of time. 7. Engineers deal with the operation of various
machines.

x ¥ %
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9. CocTaBbTe BCeBO3MOXKHRE TROB Bonpocos B Past Simple k
CJIENYIOIMM npelioKeRHaM no ofpasny.
A

Lomonosov was the son of a peasant,

1. Who was the son of a peasant? (Bonpoc « nodresxcauemy).

2. Was Lomonosov the son of a peasant? (O6wuii sonpoc).

3. Was Lomonosov the son of a peasant or a nobleman? (Assmepra-
mueHbtil 6onpoc).

4. Whose son was Lomonosov? (Creyuaasubiii eonpoc).

5. Lomonosov was the son of a peasant, wasn’t he? | (Pa3desumenvivie
Lomonosov was not the son of a nobleman, was he? } gonpocw).

1. Mechanics was the foundation of many sciences. 2. New-
ton’s laws of motion were the basis of all calculations of mo-
tion. 3. Archemedes was born in Syracuse. 4. There was an
hour’s interval between the lectures. 5. All the students were
in the classroom when the lecturer came in. 6. Lomonosov was the
founder of research in many sciences. 7. There were twenty students in
the laboratory. '

B.

M. Lomonosov founded the Moscow University in 1755,
1. Who founded the Moscow University in 17557 (Bonpoc x nodrexnca-
wemy).
2. Did Lomonosov found the Moscow University in 17557 (O6wuii
60npoc).
3. Did Lomonosov found the Moscow University in 1755 or in 1875?
(Aremepramuenwii gonpoc).
4. What did Lomonosov found in 17557
What University did he found in 1755? (Cneyuanensie sonpoces).
When did he found the Moscow University?
5. Lomonosov founded the Moscow University,
didn’t he? { PazdesumenvHuie
Lomonosov didn’t found the St. Petersburg 80npocHt).
University, did he?

1. In the 17-th century scientists laid the foundation for classical
mechanics. 2. Classical mechanics served a model for exact sciences.
3. Students studied the problem of mechanical interaction between
bodies at the lesson. 4. They measure the speed of the body moving
under the action of an applied force. 5. The life taught Lomonosov to
observe the natural phenomena. 6. Archimedes applied his knowledge
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of mathematics to practical problems, 7. Newton discovered three ba-
sic laws of motion.

10. O3HAKOMETECH C TEPMHHAMH TERCTR 2.

Manufacturing and maintenance [ menju'feektfatiy and ‘mein-
tenans| — NPOM3BOICTBO M IKCIyaTallHA

key concepts [ki: ‘konsopts] — KimiodeBrie HOHATHS

motor vehicles {'mouts 'vi:iklz] — arToMO6HIH

aircraft [‘eokra:ft] — neraTeAbHLIE ANNIAPATHI, CAMONCTH

watercraft ['wotokra:ft] — MopcKue cpencTBa nepeaABIDKCHUS

industrial equipment [I'kwipmant) — npombumneHHoe o6opymo-
BaHWE

machinery [ma’[i:nar1] — mMaumHsoe 060pyIOBAHNE, MEXAHH3MBI

in the most general sense — B caMOM OOLLIEM CMBICIIE

pistons and cams — MOPHIHM K KYa9uKK

fluid mechanics {'flu:trd mo'kaeniks] — ruapoMexanuka

engine cycles ["end3in saikl] — oGopoTh AsMraTens

intake system — cucTreMa BRIIOMEHMSA

structural failure — noaoMKa KOHCTPYKLIMU

fatigue failure [fa'ti:g 'feila] — ycranocTHoe paspymenue

ultimate failure — okoHYaTeNbHan HONOMKA

drafting = technical drawing — TeXHM9ecKoe NMPOEKTHPOBAHAE

11. IlpovTHTe TEKCT H CKAXKNHTE, YTO He00X0ANMO 3HATD HHAKE-
Hepy-MeXaHHEY I yeremuo# paboTsi.

Text 2. MECHANICAL ENGINEERING

Mechanical engineering is an engineering discipline that involves
the application of principles for analysis, design, manufacturing and
maintenance of mechanical systems. It requires understanding of key
concepts including mechanics, kinematics, thermodynamics and ener-
£y. Mechanical engineers use these principles in the design and analysis
of motor vehicles, aircraft, heating and cooling systems, watercraft,
manufacturing plants, industrial equipment and machinery, medical
devices, etc.

The field of mechanical engineering is a collection of many me-
chanical disciplines.

As we know, mechanics is, in the most general sense, the study of
forces and their effect upon matter. Generally, engineering mechanics
is used to analyse and predict the acceleration and deformation (both
elastic and plastic) of objects under known forces (also called loads) or
stresses. Mechanical engineers typically use mechanics in the design or
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analysis phases of engineering. If the engineering project is the design
of a vehicle, they employ statics to design the frame of the vehicle, in
order to evaluate where the stresses will be most intense. Dynamics is
applied when designing the car’s engine, to evaluate the forces in the
pistons and cams as the engine cycles. Mechanics of materials may be
used to choose appropriate materials for the frame and engine. Fluid
mechanics is used to design a ventilation system for the vehicle or to
design the intake system for the engine.

Structural engineering is the branch of mechanical engineering de-
voted to examining why and how objects fail. Structural failures occur
in two general modes: static failure and fatigue failure. Static structural
failure occurs when the object with the applied force breaks or is de-
formed plastically. Fatigue failure takes place when an object fails after
a number of repeated loading and unloading cycles. Fatigue failure
occurs because of imperfections in the object: a microscopic crack on
the surface of the object, for instance, will grow slightly with each cycle
until the crack is large enough to cause ultimate failure. Structural
analysis is often used by mechanical engineers after a failure has oc-
curred, or when designing to prevent failure.

Thermodynamics is an applied science used in several branches of
engineering, including mechanical engineering. Thermodynamics is
the study of energy, its use and transformation through a system. En-
gineering thermodynamics is usually concerned with changing energy
from one form to another. As an example, automotive engines convert
mechanical energy from the fuel into heat, and then into mechanical
work that turns the wheels.

Drafting or technical drawing is the means by which mechanical en-
gineers create instructions for manufacturing parts. A technical draw-
ing can be a computer model or hand-drawn scheme showing all the
dimensions necessary to manufacture a part, as well as assembly notes,
a list of required materials and other information.

Mechanical engineers are constantly pushing the boundaries of
what is physically possible in order to produce safer, cheaper and more
efficient machines and mechanical systems.

12, IpocMorpaTe TekCT eme pa3. Jaiite 0TBeTH HA BONPOCHI,
HCIOMB3YA HHDOPMALINIO TERCTA.

1. What is mechanical engineering? 2. What key concepts must a
mechanical engineer understand? 3. What disciplines does mechani-
cal engineering include? 4. When should mechanical engineers use the
knowledge of statics? 5. In what cases do they imploy their knowledge
dynamics? 6. Where is fluid mechanics used? 7. What does structural
engineering mean? 8, What are the main modes of structural failures?
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9. What is thermodynamics and where is it applied? 10. By what means
do mechanical engineers create instructions for their machinery?

13. IIpouatiTe, NEPEBEAMTE H 3ANOMHENTE CACAYIOIHE CROBOCOYL-
TAHNA,

Mechanical engineering; mechanical engineers; manufacturing and
maintenance; key concepts; the design and analysis of motor vehicles;
aircraft and watercraft; heating and cooling systems; manufacturing
plants; industrial equipment and machinery; medical devices; in the
most general sense; effect of forces upon matter; to predict the accel-
eration; elastic and plastic deformation of objects; to design the frame
of the vehicle; in order to evaluate; pistons and cams; engine cycles;
to choose appropriate materials; fluid mechanics; the intake system;
structural engineering; structural failures; fatigue failures; to occur;
to take place; applied force; repeated loading and unloading cycles;
because of imperfections in the objects; a crack on the surface; for
instance; to cause ultimate failure; to prevent failures; several branches
of engineering; changing energy from one form to another; to convert
energy from fuel into heat; to turn the wheels; technical drawing; to
create instructions; the necessary dimensions; as well as; assembly
notes; to push the boundaries; to produce safer, cheaper and more ef-
ficient machines.

14. Tlon6epuTe X TepMUHAM B JeBO#H KONOHKE ONpeHCACHRSR,
NpeJCTAB/ICHHbIC CRPABa.

1. Manufacture a) any device for carrying persons or objects over
land or in space. '

2. Maintenance b) mechanisms; machines collectively.

3. Vehicle c) the tendency of a material to crack and fail under
repeated application of stress.

4. Machinery  d) creating instructions for manufacturing parts.

5. Failure ¢) a person who makes plans of structures or ma-
chinery.

6. Static failure f) the making of goods or articles by machinery,
often on a large scale and with division of labour.

7. Fatigue g) a breakdown in operation or function.

8. Drafting h) the work of keeping machinery in a state of good
repair.

9. Draftsman i) any material (coil, oil,wood, etc.) burned to sup-
ply heat or power.
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10. Fuel j) plastic deformation or breaking under the action
of an applied force.

15. IIpoanann3npyifre B NepeBeanTe NPeAIOXKEHHA, B KOTOPLIX
IMAr0A CTOWT B CTpAZATENLHOM 38J0T¢ (CM. rpaMMaTHiecknil cnpa-
BOYHHE, C. 205).

1. Materials are selected in a special way. 2. Lomonosov was re-
Sfused admission to the Academy. 3. All the dimensions necessary for
manufacturing machines will be shown in the computer model, 4, The
principle of displacement was discovered by Archimedes. 5. The rate of
speeding up is called acceleration. 6. The body Is accelerated under the
action of external forces. 7. The object will soon be greatly deformed.
8. Lomonosov was sent to study abroad as one of the most diligent stu-
dents, 9. All solid bodies are subfected to the action of external forces.
10. Engineering mechanics is used for analysing acceleration and de-
formation of objects under stresses.

16. ITpeoGpasyiiTe npeanokeHAs ¢ MATOJAMH B ZelCTRRTEAbHOM
3aJ10re B CTPAJATNLHLIN 32JI0T.

1. The impressive Parphenon in Athens impress numerous tourists.
2. The ancient Egyptians built gigantic piramids. 3. We shall consider
the fundamental notions for Strength of Materials at the next lesson,
4. Engineers call specific heat, coefficient of expansion, and other
characteristics, physical properties of materials. 5. Engines convert
mechanical energy into heat. 6. They produced safe, cheap and ef-
ficient mechanical systems. 7. The scientisy will conduct an important
experiment tomorrow. 8, The Moscow University was founded in 1755
by M. Lomonosov. 9. Mechanical engineers create instructions for
manufacturing parts of machines. 10. Petrov explained us the necessity
of using the most up-to-date equipment.

17. IlepenennTte npeanoxenus. IlocTapaliTech 3aNOMHHTD yHo-
Tpeienne npesioros.

Of 1. Deformation is of great importance in calculation of the
strength of engineering structures. 2. Much of the content of
mechanics was created in the 18-th and 19-th centuries. 3. Me-
chanics constitutes a central part of technology, the application
of physical knowledge of the world for definite purposes. 4. The
study of mechanics gave birth to important fields of mechani-
cal engineering. 5. As it is known, mechanics consists of statics,
dynamics and kinematics. 6. Mike is a top class mechanic and is
quite independent gf his parents. They are very proud of their son
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and are never tired of talking about him. 7. This is the house of
my father. He is a man of great abilities.

1. Many scientists /n the branch of mechanics will arrive in
Moscow in spring, in May, in particular, to take part in the in-
ternational conference. 2. By motion i mechanics we mean any
change in relative positions of material bodies in space that take
place in the course of time. 3. Jn my opinion, the body is in abso-
Iute equilibrium. 4. Mr. Parker is interested i mechanics and has
been engaged in it, in general, for more than 20 years. 5. Nick is
going to finish his experiment /# three days, but to do the work
in time he is in need of help. 6. Scientists describe the motion of
bodies in a special way, that is in terms of mathematical expres-
sions. 7. As it is known, the sun rises in the east and sets in the
west.

1. The solutions of many problems are based on generat physical
principles. 2. The amount of deformation depends on the forces
that act on the body. 3. On the one hand, kinematics is an intro-
duction to dynamics, on the other hand, its methods are widely
used in studying the transmission of motion in mechanisms.
4. Archimedes said, “Give me a place to stand on and I can move
the Earth™. 5. ’'m on leave on the 1-st of August. Do you hap-
pen to know what is oz at our theatre on Sunday? 6. On our way
home he was talking on and on as if he was delivering a lecture on
the international situation. 7. I insist on going there on foot. —
There’s no objection on my part. Wait a moment, I’il put on my
hat.

1. As you know, statics deals with bodies af rest. 2, Pete is bad ar
physics and is rather good af telling stories. He is quick af learn-
ing poems and is very slow ar writing compositions. 3, He usually
leaves the house a7 8 o’clock and comes back a? night. But af that
time I found him ar home at 7 o’clock. 4. We met at his father’s.
He was sitting af the window reading a magazine. 5. — What are
you af now? — [ am working at a new invention af present and 1
have a wonderful device at my disposal. — I’m greatly surprised
at the news. 6. We were sitting af breakfast when somebody
knocked at the door, af first we didn’t hear the knock, but Ann
ran to the door af once and opened it. 7. — What are you look-
ing ar? — [ am looking at the ship over there, af the distance of a
mile.



18. Haifite anrmgiticKHe 3KBHBAJNEHTH CJHOBOCOYETAHHAM, YNO-
Tpebaas npaBRAbEBIE NPELIOTH,

Ha BocTtoxe, Ha 3anage, Ha ceBepe, Ha IOTe; pelueHne NpodaeMsl;
TaKUM 00pa3oM; B IPOCTPAHCTBE; B 5 9acOB; YTPOM, BeUepoM; ¥ OKHa;
paboTa pasnUYHLIX MEXAHH3MOB; B OKTAOpe; B O0ILEM; B HacTogmIce
BpEMS; BECHOM, 1eTOM, OCEHBIO, 3UMOH; ColepXaHHe MCXaHHKM;
B 9aCTHOCTH; B OOILEM; IOMA; BOBPEMS; TMO3AHO HOYLIO; YENOBEK
GoNBIIHX CNOCOGHOCTEH; MO MOEMY MHEHHIO; Ha A3bIKE MATEMAaTHKH;
CpeCTBa ABUXCHUA; 3 3aBTPaKOM, 3a 00efoM, 3a YXKHHOM; B Teye-
HME BpeMeHH; B 3TOM CMbBICTe; Ha PACCTOAHUM, B PTOH CBA3H; B 21
BEKe; Yepe3 2 roja; OeIIKOM; TIO MyTH JOMOM.

Haxoautbcd B 1oKoe; TOPAUThCA YeM-HUOYIb; OCHOBRIBATHCA HA
TIPRHIIMNAX; HHTEPECOBATRCH MEXaHUKOH; COCTOATh H3; MPUHHUMATD
yyacT¥e B XoHdepeHIMR; BeHCTBOBATL HA TEN0; IUIOX0 YCIeBaTh 110
dusuke; npubuiBaTh B POCTOB; HYXIAThCA B MOMOLM; NOCTYYATh B
OKHO; IMeTh GONBLUIOS 3HAYCHUE; HMETE B PacOpSDKEeHUH; paGoTars
Hall YeM-HMOYAb; YRMBHMTHCS HOBOCTH; BCTPETHTHCS Y MATEPH; CMO-
TPETh Ha YTO-TO; YeM BH 3aHATH TeNeph?; GRITh B OTNYCKE; UATH BCe
BaJibllie ¥ Aabille; pOAUTHCS BTOPOro Mas; HaAeTh LATKY.

19. CocTasbre maper (MM FpyImbl) GAHIKHX MO 3HAMEHHIO C/I0B H3
niepevHs, NPHBEACHHOTO HHKE,

CymecTsrTemmabie: Motor, path, foundation, amount, application,
subject, structure, field, shape, movement, way, work, engine, produc-
tion, form, basis, mechanism, use, operation, branch, discipline, mo-
tion, manufacture, machine, composition.

I'maronm: to use, to name, to found, to face, to treat, to form, to
call, to deal with, to apply, to employ, to confront, to use, to base, to
constitute, to consider, to concern with.

ITpanararemmane: solid, various, small, rigid, principal, little, dif-
ferent, main,

20. IpoutuTe TEXCTH 3 H 4 N0 BAPHAHTAM H cocTassTe 8—10 BO-
NPOCOB K HAM.

Text 3. ARCHIMEDES

Ancient historians tell us that once an old man, over seventy, fought
the strongest power in the world — Rome itself. The old man was Ar-
chimedes of Syracuse, the greatest scientist of the ancient world. Leg-
ends say that Archimedes set up curved mirrors on the walls of Syracuse
and the attacking Roman ships caught fire. Archimedes was the first
who applied his knowledge of mathematics to practical problems.
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Archimedes was born in Syracuse, on the island of Sicily, in
287 B. C. in the family of an astronomer. Since his childhood he en-
joyed inventing mechanical devices.

One of Archimedes’ early achievements was discovering the expla-
nation for the basic mechanics of the lever*. Imagine a shaft balanced
on a pivot** with the shaft on one side of the pivot ten times longer
than on the other. Pushing down the shaft at the long end moves the
short end up only one-tenth the distance. The force pushing the long
end down is multiplied ten times in the push of the short end up. Dis-
tance is exchanged for force. Therefore, make the lever long enough,
push the long end down far enough, and any weight can be lifted at the
short end. “Give me a place to stand on,” Archimedes said, “and I can
move the Earth”.

Once a goldsmith made a gold crown for the king. But the king
wondered if the smith had not added silver or copper instead of the
gold. He ordered Archimedes to determine if the crown was pure gold
without damaging it. Thinking the problem over Archimedes discov-
ered the principle of displacement. From this he deduced the laws of
buoyancy and specific gravity***, Archimedes filled a vessel with water,
placed the crown in it and measured the volume of the water displaced.
Then he did the same thing with an equal weight of pure gold. The
volume of displaced water was smaller. The gold in the crown had been
mixed with a lighter metal. The smith had been proved dishonest.

The discoveries of Archimedes have become part of mankind’s heri-
tage. He showed that it was possible to apply a scientific mind to the
problems of everyday life.

Notes:
* the basic mechanics of the lever — OCHOBB MEXAHHKH PRIYara
** a shaft balanced on a pivot — crepxeHb, YPABHOBSIUCHHEH HA OCH
pbluara
*** the laws of buoyancy and specific gravity — 33KOMB TAABYYECTH U
YHENBHOIO Beca.

Text 4. MIKHAIL LOMONOSOY (1711-1765)

Mikhail Lomonosov was born in the family of a fisherman in the
northern coastal village of Denisovka not far from Archangelsk. When
he was ten years of age his father began to take him sea fishing. The
dangerous life of a fisherman taught him to observe the natural phe-
nomena. During the long winter nights young Lomonosov studied
grammar and arithmetic diligently.
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As he was the son of a peasant, he was refused admission to the
local school. Some years later, through concealing his peasant origin,
Lomonosov managed to enter the Slavonic-Greec-Latin Academy and
for five years lived a hand-to-mouth existence* on three kopecks a day.
The noblemen’s sons studying with him made fun of the twenty-year-
old giant who, in spite of his poverty, made rapid progress.

Lomonosov’s ability and diligence attracted attention of the profes-
sors and as one of the best students he was sent abroad. He spent all the
time there studying the works of leading European scientists in math-
ematics, mechanics, physics, chemistry, metallurgy and mining. On his
return to Russia in 1745 he was made a professor and was the first Rus-
sian scientist to become a member of the Academy of Sciences.

A scientist of encyclopaedic knowledge, he was the founder of mod-
ern research in Russia in very many fields. In physics Lomonosov was
the first scientist to explain thermal phenomena in terms of the atomic
and molecular theory. At the same time as Franklin, he demonstrated
the electric nature of lightning and invented the lightning rod.

He also made outstanding discoveries in astronomy — he detected
the atmosphere of Venus and described the substance of comet tails.
Lomonosov also did a great deal in metallurgy and mining, glass-
making and pyrotechnics. He made forty mosaic panels and portraits
in his studio. His best work is a portrait of Peter the Great, which is on
display at the Hermitage Museum in St. Petersburg.

For the number of discoveries Lomonosov has no equal in Russian
science. He proved

“That Newton, Platos of our own
And other men of world renown
On Russian soil can also grow!”**

His living memorial is the Moscow University, which he founded in
1755. And our greatful country will always remember Lomonosov, who,
in Pushkin’s words, was a “whole university” in himself.

Notes:

* lived a hand-to-mouth existence — Xmn BNporoaoas,
* «Yro Moxer cobcTReHHEX TINaTOHOB ¥ GRICTPHIX pasymoM HeioToHOB
Poccuiickas 3eMng poXRarh...».

21. Tlomensiirech apuanTami TexcTop 3 H 4. IlpournTe HOBMIH
TEKCT H AaiiTe OTBETM HA BONPOCH BAUICTO TOBAPHIA,
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22. ITpocaymaiire (APOYTHTE) TEKCT W NPOBEPLTE CBOE MOHUMA-
HHE, 0TBEYAN HA BOHPOCHL.

Text 5. ISAAK NEWTON (1642-1727)

Isaac Newton, one of the greatest men in the history of science, was
born in a small village in England. His father was a poor farmer. Isaac
was a sifent thinking boy. He played little with other children, giving ail
his time to Mathematics, Mechanics and Physics. When the boy was
fourteen his father died. Isaac left school and helped his mother on
the farm. But the boy didn’t like farming. He was fond of poetry and
sciences. So Isaac was sent back to school to be prepared for college.
At the age of eighteen Newton entered the University of Cambridge,
where he became one of the best students, and where [ater he lectured
on mathematics for more than 30 years.

Newton’s curiosity and diligence resulted in his greatest discovery
of the most fundamental law of the Universe — the Law of Gravity.
Observing the fall of an apple from a tree, he came to the conclusion
that the force, keeping the planets in their orbits around the sun, was
the same force that caused the apple to fall, namely, the force of gravity.
His law states that every particie of matter in the universe attracts every
other particle with a force proportional to the product of their masses
and universely proportional to the square of the distance between them.
Newton extended the law of gravity to the whole universe. He sug-
gested that it was gravity which bound the Moon to the Earth, and the
Earth and the other planets to the Sun.

Newton’s contribution to many sciences is so great that he may be
considered the founder of modern mathematics, physics and spectros-
copy. It was Newton who said that light is a combination of different
rays of different colours, known to us as the spectrum, and that white
light is a mixture of all these.

Newton lived a long life and was buried in Westminster Abbey.
There is a monument to Newton in Trinity College at Cambridge with
the inscription: “Newton, Who Surpassed all Men of Science”.

L R

1. When and where was Newton born? 2. What was his father?
3, What kind of a boy was Isaac in his childhood? 4. What University
did he study at? 5. What was Newton’s greatest discovery? 6, How did
he come to the discovery of the law of gravitation? 7. What does this
law state? 8. In what way did Newton extend his Jlaw of gravity to the
universe? 9. What fields of science did Newton make contribution to?
10. What conclusion did he come to studying the nature of light?
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23. Ilepepenmre TEKCT 4 NHCLMEHHO H CBEPLTE Balll NEPeBO ©
oGpa3nom uepesona, NPeACTABNCHHBIM HIKe, ONeHRTe BALN HepeBoA,.

Text 6. “VOLGA” MOTOR CAR

The “Volga™ motor car is comfortable, simply and easily controlied,
convenient for servicing and has very good dynamic and economic
characteristics. Due to the proper arrangement of units the motor car,
though of comparatively small overall dimensions, accomodates five
adults. The good stability of the motor car on the road, its soft and
elastic suspension and balloon tyres make it possible to drive at high
speeds, ensuring very smooth travel. A high road clearance and good
quality of the suspension provide for sufficiently high speeds on roads
of lower quality and enable the driver to overcome rough roads and
steep slopes. A reliable steering gear and hydraulic brakes ensure safe
travel.

Specifications

Body: Five-seat, four-door, sedan, all-metal, frameless design.

Engine: Type — four-cylinder, four-stroke, carburettor, with over-
head valwes.

Lubricating System: Combination splash and force-feed.

Fuel System. Downdraft carburettor equipped with air cleaner and
suction muffler. Fuel — gasoline with octane rating 80.

Cooling System: Liquid closed type with forced circulation.

Automobile Framework:

I — 1.C. engine; 2 — radiator; 3 — front suspension spring; 4 — front wheels; 5 —
clutch mechanism; 6 — transmission gears; 7 — universal joint; & — final drive;
9 — rear wheels; 10 — rear suspension spring; 77 — differential; 12 — propelier
shaft; 13 — framework; 74 — steering gear
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Power transmission: Dry single-plate clutch and mechanical three-
stage transmission.

Propeller shaft drive: Open type. Two shafts and three universal
joints with needie bearings. Equipped with centre bearing.

Running gear. Front suspension: independent on vertical coil springs
mounted on removable crosspiece, equipped with two-way hydraulic
shock absorbers.

Rear suspension: spring type on two shielded semielliptic springs
with two-way hydraulic shock absorbers. Rear axle: made with cast
casing and drop-forged cover connected at flange in vertical plane.
Brakes: foot brake — hydraulic, shoe-type for alt wheels. Parking brake
of drum type, installed at rear of transmission. Suspended foot brake
pedal equipped wearproof plastic sleeve which does not need greas-
ing. Steering gear: worm with double roller. Wheels: stamped disks with
chrome-plated caps. Tyres: ballon, tyre size 6.70"x15".

Main Data: Maximum engine power at 4000 . p. m., 80 h. p. Road
clearance with full load 190 mm. Maximum speed, 135 km per hour.
Fuel consumption, 9 Litres per 100 km. Fuel tank capacity, 60 Litres.

ABTOMOBHJIb «BOJITA»

ApToMoOuwis «Bonra» komMpopTabeneH, NMPoCT K JIETOK B YIIpaB-
JAeHWM, yIoOeH B OGCIyXHBaHUY M O6ManacT BHCOKMMH AMHAMH-
YeCKHMH H 3KOHOMHUSCKUMM TTOKa3aTe/sIMM. baaronaps yuausoMmy
PAcIIONIOKEHMIO arperaTos B aBTOMOOKE IIPU CPAaBHUTENBHO HeGOIb-
Mx rabaprTHHIX pa3Mepax pasMelllacTcs MATh 4YeJoBeK. Xopomas
YCTOHUHBOCTS aBTOMOOMIA Ha AOpOre, MATKAA 3AaCTUIHAA MTOIBECKR
Y IHAHBI HA3KOTO JABJICHHA JAl0T BO3MOXHOCTb JBICKCHUA Ha BBHICO-
KHX CKOpPOCTSIX, 00ecneunBas OTIHYHYIO TUIABHOCTE Xoia. bonbinoi
AOPOXHBIHA MPOCBET U XOpOIUEE KAYECTBO MOLBECKH IO3BONSIOT
HePXATh AOCTATOYHO BBICOKYIO CKOPOCTh Ha NOpOTaX YXYALLEHHOTO
KauecTBa, a TAKXKE fIPEOAONEBATh TAXEIRIC YIACTKA AOPOrU K KPYThIS
noxbeMbl. HagexHoe pyneBoe yrpasiieHHe M I'HAPARIHYECKHE TOp-
MO03a rapaHTHPYIOT 6e30MACHOCTD ABHXCHMSL.

TexnnuecKne XapaKTepHCTHEN

Ky306: naTMMeCTHBII, YeTHIPSXABEPHBIN, 3aKPHITHIA, LIEABHOME-
TALTYEeCKH, Hecywtell KOHCTPYKLIMA.,

Henzameas: THII — YeTHIPeXUMINHAPOBLIA, YETHIPECXTAKTHHIN,
KapOIopaTopHBiil, C BEPXHUM PacTIONIOXCHHEM KIIAMIAHOB.

Cucmema cmasky: KOMOGUHHPOBaHHAA — NOA AABACHHEM M pas-
OpHI3rHBaHHEM.
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Cucmema numanus: Kapoioparop ¢ naaaiomuM notrokom. CHat-
XKEH BOJMYIIHLIM GHIETPOM ¢ DIYIMTENEM WyMa BcachiBanus. Tom-
JTHBO — BEeH3WH ¢ OKTAHOBHM THCIIOM 80.

Cucmema oxAaX0eRuA; XHAKOCTHAA, 3aKPHITOr0 THIA C PHHYIW-
TeNpHOH LMPKYJAIACH,

Cusoeas nepedava: cyxoe, OTHOMMCKOBOS CLCMICHHE H MeXaHHYe-
CKaf TPEXCTYNCHYATas Kopobka mepenad.

Kapoannas nepedana: orkphTOoro tHna. MMeer Asa sajna U TpH
KapfaHa ¢ HTONBYaThIMH HommnunHuKamMi. CHaGXxeHa npoMexyTod-
HOll onopoit.

Xodosas wacmy: nepednss nodeéecka: HE3aBHCUMaA Ha BEPTHKAND-
HbIX COMPANbHHX NPYXAHAX, CMOHTHPOBAHA HA OTBEMHOMH IOTIE-
peduse, oGopynoBaHa ABYMS [MAPABAMYSCKUMH aMOPTH3ATOpaAMy
IBOKHOTO NEHCTBUA. JQ0HAR nodgecka: pecCOPHAs Ha ABYX 3aUeX)eH-
HBIX TOMYJUTHITHYECKHX Peccopax, CHAGKCHHDBIX pe3HHOBLIMHA BTY-
KaMH, 00OpYAOBaHa HAPABIMUYCCKHMH aMOPTH3aTOPAMH ABOHHOIO
AelticTBHUA. Jadnuii mocm: BHIIOJHEH C JIUTHIM KapTepoM M KOBaHOH
KPHIIKOH, COSAMHEHHBIMH 1O (NaHIy B BEPTHKANBHON IUIOCKOCTH.
Topmoza: HOXHOH — TMEPABAWYECKHH, KOJOXOYHBI, ACHCTBYIOLMH
Ha Bce Koneca. CTOAHOIHBI TOPMO3 — GapaGaHHOro TANA, YCTaHOB-
JIeH ¢3apu KOpoOKM Iepenad. Ilefans HOXHOrNO TOpMO3a NOABECHAM,
cHabxeHa U3HOCOYCTOWIMABON, He TpeOylomel ¢CMa3sky muyacTMac-
COBOM BTYIIKOMN. Pyseeoe ynpaesenue: YepBAK ¢ ABOHHHIM POJIAKOM,
Koneca: micKopbie, IITaMIIOBAHHKIE, CHA0XEHEI XpPOMHPOBAHHHNMH
KonmaxaMe, Hluwsi: HU3KOTO NaBneHNd, pasmMepoM 6.70'x15".

Ocrogume danusie; HaUuGONBIIAS MOLUIHOCTD ABHIATENA NPH
4000 o6/MuH. — 80 1. c. JopoxHstii MPOCBET (KMMpeHC) NPH NMOTHOHN
Harpyske — 190 MM. Haubonsiuas ¢ckopoets — 135 xM/4. Pacxox
Tormea Ha 100 kM — 9 1. EMKocTh OeH3obaka — 60 J1.

24, BbInoJaHATE CAMOCTOATEHLHO NHCHMEHHBIH NEPEBOX TEKCTOB 5
H 6 no BapHanTAM.

Text 7. THE STEAM-ENGINE

Long ago people noticed that steam had the power of moving
things, and they began to wonder how steam could be made to work
for them. The first steam-engine was made in ancient Egypt by Hero, a
Philosopher of Alexandria. Hero’s engine was regarded merely as a toy.

The earliest steam-engine to find employment in the industry was
that of Thomas Savery in 1698. The engine was used quite extensively
in pumping mines and raising water to supply houses and towns.

The Frenchman Denis Papin invented the safety valve and the pis-
ton which greatly improved the steam-engine. The next step forward
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was taken by the English mechanic Thomas Newcomen, who com-
bined the ideas of Savery and Papin and designed an engine that could
be used not only to pump water, but also to drive other machinery.

An even better steam-engine was built in Russia in 1765 by the
brilliant mechanic Ivan Polzunov. His device could be used for many
purposes and not just for pumping water. Polzunov’s engine had two
cylinders. Hence, while the piston in one was going down, the piston
in the other was rising.

The pext inventor who helped to make the steam-engine what
it is today was James Watt a maker of instruments at the University
of Glasgow. In 1785 he developed a greatly improved steam-engine,
which found many more uses than earlier models had had. This led to
the Steam Age.

Text 8. INTERNAL COMBUSTION ENGINE

The internal combustion engine is one in which the energy of the
fuel is turned into mechanical work by an explosion behind the pis-
ton. The first such engine was built by Samuel Brown in England in
1823, Brown engines were put in a road vehicle in 1826, and it was in
this way that the motor-car was born.

The modern internal combustion engine is a heat engine in which
pressure necessary to produce motion of the mechanism resuits from
the ignition or burning of a fuel-air mixture within the engine cylinder.

Internal combustion engines may be classified: according to the fuel
they work on (gas engines, gasoline engines and oil (diesel) engines);
according to the number of piston strokes in one complete work-
ing cycle, (two-stroke engines and four-stroke engines); according to
the number of cylinders {four-, six-, eight-, ten- and twelve-cylinder
engines); according to the arrangement of cylinders (in-line engines,
V-engines and star or radial engines); and according to the method of
cooling (liquid-cooled and air-cooled engines).

The part of an engine in which the energy of the working fluid is
converied into mechanical effort is called the cylinder. Within the cyl-
inder there is a closely fitting piston with piston rings sliding in and out
to make strokes. The reciprocating motion of the piston is converted to
a rotary motion by means of a connecting rod and a crankshaft, The
crankshaft revolves in bearing and delivers power to whatever machine
the engine is driving.
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TESTS
1. BeTasbre HeoOXOMHMBIE CJIOBA BMECTO NPONYCEOB.

1. The science dealing with the general laws of motion and equilib-
rium is called ____ mechanics.

a) classical; b) theoretical;
c) fluid, d) practical.
2. Every machine has on which the other parts are mounted.
a) a piston; b) a cam,;
¢) a key; d) a frame.
3. To design the intake system for the engine is used.
a) dynamics; b) fluid mechanics;
¢) mechanics of materials; d) kinematics.
4. Such properties as thermal conductivity and specific heat refer to
properties of materials.
a) mechanical; b) physical,
¢) mathematical; d) chemical.

5. The property of breaking the material without any deformation
is called .
a) elasticity; b) plasticity;
¢) ductility; d) brittleness.
6. The development of the science of strength of materials began
with .
a) Archemedes; b) Galileo;
¢) Newton; d) Lomonosov,
7. From the earliest times people studied the of structural

materials to draw up the rules determining safe dimensions of material
elements.

a) strength; b) size;
¢) composition; d) force.
8. It is known that studies the use and transformation of
energy.
a) structural engineering; b) dynamics:
¢) thermodynamics; d) mechanics.

9. Mechanical engineers should know the properties of the materi-
als used failures,
a) to protect; b) to prevent;
c) to perform; d) to prepare.
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10. Structural failures often occur because of in the objects.
a) impeachments; b) imperfections;
¢) impossibilities; d} improvements,

2. [ToaGepuTe K TepMAHAM, JAHHBIM B IeBOH KOJIOHKe, Onpeaeie-
HYsA, APEACTABJEHHbIE CIIPABA.

1. Statics a) the study of the flow properties of liquids and
gases.

2. Dynamics b) design, manufacture and maintenance of
mechanical systems.

3. Thermodynamics c¢) the branch of mechanical engineering deal-
ing with constructions or management of
machinery and examining the objects fail-
ures,

4, Fiuid mechanics d) the branch of mechanics dealing with bodies,
masses or forces at rest or in equilibrium.

5. Mechanical ¢) the branch of mechanics dealing with the

engineering motion of material engineering bodies under
the action of given forces.

6. Structural f) the branch of physics dealing with the trans-

engineering formation of heat to engineering and from

other forms of energy and with the laws gov-
erning such conversion of energy.

7. Drafting g) a breakdown in operation or function.
8. Draftsman h) plastic deformation.
9. Failure i) creating instructions for manufacturing parts.
1. Static failure J) a person who makes plans of structures or
machinery.

3. Packpoiite cxobxu H seifeprTe CN0BO B HYXKHOIM dopme (npn-
sacTe I1, raron B AeiicTSHTEILEOM HAH B CTPAJATEALHOM 3AJ0re).

1. A body (a — expands; b — expanded; ¢ — is expanded) when
it (@ — heats; b — heated; ¢ — is heated). 2. Mechanics of materials
(a — employs; b — employed; ¢ — is employed) for choosing appropri-
ate materials for machines. 3. Statics (a — studies; b — studied; ¢ — is
studied) the laws of equilibrium of material bodies (a — subject; b —
subjected; ¢ — are subjected) to the action of forces. 4. Newton (a —
discovered; b — is discovered; ¢ — was discovered) three basic laws
of motion, these laws (a — based; b — are based; ¢ — will be based)
on his and Galileo’s experiments. 5. Much of the content of classi-
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cal mechanics (a — created; b — is created; ¢ — was created) in the
18-th century and (a — extends; b — is extended; ¢ — was extended)
considerably the work of Newton. 6. It is known that Einstein’s theory
of relativity (a — expanded; b — is expanded; ¢ — was expanded) me-
chanics beyond the mechanics of Newton and Galileo. 7. Einstein’s
mechanics (a — represents; b — is represented; ¢ — was represented)
classical mechanics in its most developed and most accurate form.
8. These boys (a — miss; b — missed; ¢ — were missed) the lesson of
physics yesterday and their test papers (a — didn’t write; b — written;
¢ — were not written) in a proper way. Tomorrow they (a — inform;
b — will inform; ¢ — will be informed) of their tests results.



Unit 3
ELECTRICAL ENGINEERING

Knowledge is power, power is knowledge.
Francis Bacon

Texersi: From the History of Learning Electricity. Electric Current.
Michael Faraday. Three-Phase Electric Machines. Transformers

IpammaTEa: MomanbHbie IIArOXL H MX 3KBHBaNeHTHl. [Ipennoru
to, into, from, out, out of. BeaMMYHOCTHAA GOpMa BHPAKECHUA aH-
TNHACKMX NPeWIOXKEHUH (MECTOMMEHHA i, one)

1. O3nakoMsTecs ¢ TepMEHAMA TekcTa 1.

The lightning flash ['lartnip flee[] — BenninKa MOKHEK

as early as about 600 B, C. (before Christ} — ewe okosno 600 . mo
Halel spel

owing to / due to — Gnarozaps

lightning conductor — MOJIHHEOTBOX

unlike charges [an’laik ‘ffa:d31z] — pasHOMMeHHBIE 3apsAIbi

the voltaic pile [vol‘te1k 'pail} — Boneros cron6

continuous current [kon’tinjuss 'Karent] — mocTosHHEL TOK

alternating ['o:tamneitin] current — fepeMeHHbIi TOK

by means of — NOCPEACTBOM, ¢ TOMOLIRIO

electric quantities ['kwoa:ntitiz] — aexTpHIeCKHE BEIHIMHBI

incandescent [inkan’desant] lamp — JaMma HakaJMBAHHS

long-distance power transmission — nepegaya SHEprud Ha xane-
KHE pacCTOAHHASN

2. ITpouTHTe TEKCT H PACCKAKHTE 00 OCHOBHBIX STANAX PAIBUTHA
HAYKH 00 asiexTpAYeCcTBe.
Text 1. FROM THE HISTORY OF LEARNING ELECTRICITY

1. History shows us that almost 2500 years ago, the Greeks were al-
ready familiar with the strange force which is known today as electricity.
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Generally speaking, three phenomena made up all of ancient people’s
knowledge of electrical effects. They were: the lightning flash — a dan-
gerous power that could kill people and burn or destroy their houses;
strange yellow stones that obtained the ability of attracting light objects
when they were rubbed; and the so-called electric fish, which possessed
the property of growing more or less strong electric shocks. But people
could neither understand their observations nor find any practical ap-
plications for them. The Greek philosopher Phales who discovered the
phenomenon of amber as early as about 600 B. C, didn’t know that
amber was charged with electricity owing to the process of rubbing.

Electricity has been the subject of scientific interest since the early
17-th century. The first electrical engineer was probably William Gil-
bert (1540-1603), who designed the versorium, a device that detected
the presence of statically charged objects. He drew a clear distinction
between magnetism and static electricity and established the term elec-
tricity (from the Greek “electram” which means amber”)

The famous American scientist Benja-
min Franklin (1706—1790) experimented
with atmospheric electricity and proved
that lightning was a discharge of electric-
ity. He invented the lightning conductor,
a metal device which protected buildings
from lightning by conducting the electri-
cal charges to the earth. Franklin also
proved that unlike charges are produced
due to rubbing dissimilar objects. He
called the charges negative and positive.

The famous Italian scientist Alessan-
dro Volta (1745~1827) was the first to get
the electric current. He constructed the
voltaic pile, the first source of continu- ek
ous current, a forerunner of the electric . ]
battery, in 1800. Since that time numer- Benjamin Franklin
ous scientists and inventors, Russian and
foreign, have greatly contributed to the development and practical ap-
plication of electricity.

2. The first Russian electrical engineer, Academician Vasill Petrov
(1761—1834) described the methods of constructing and using a bat-
tery, and discovered the effects of insulation. Petrov made the world’s
first discovery of the electric arc and foretold the possibility of its ap-
plication for lighting purposes.

In 1820 the Danish physnclst Oerstead (1777—1851) discovered the
magnetic effect of the electric current.
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Yablochkov’s electric
candle

Soon Andre Ampere (1775—1836), one
of the founders of electro-dynamics, deter-
mined the difference between the current
and the static charges. He investigated the
connection between electricity and magne-
tism and proved that magnetic effect could
be produced without magnets, by means of
electricity alone. He also created the first
theory of magnetism.

In 1825 George Ohm (1787—1854) the
German physicist established the main law
of an electric circuit — the relationship
between three basic eleciric quantities: re~
sistance, current and voltage in 1827.

Michael Faraday (1791-1867), an out-
standing English scientist, performed more
than two thousand experiments in his
lifetime and made valuable discoveries in
chemistry and physics. But his greatest dis-
covery was the discovery of electromagnetic
induction in 1831, which later became the
basis of all modern electrical engineering.

4 His dynamo machine became the forerun-

ner of modern generators.

The development of electric lightning
was due to the efforts of Russian scientists
and inventors. Alexander Lodygin invented
the first incandescent lamp. Pavel Ya-
blochkov improved Petrov’s electric arc and
invented the electric candie. He greatly
contributed to the application of “Russian
light” for lightning purposes. Yablochkov
was also the first scientist in the world who
used the alternating current in practice and
created the principle of the transformer.
Michail Dolivo-Dobrovolsky was the inven-
tor of the generator and the wiring for the
three-phase system. He showed the way to
the long-distance power transmission and
made electrification possible in the true
sense of the word.



3. TIpocmoTpaTe TekCT etne pas. Jaiime oTeeT! HA BONPOCH, HC-
NOH3YA HHPOPMAIHIO TEKCTA,

1. When were the Greeks familiar with the force now known as
electricity? 2. What phenomena made up people’s knowledge of
electrical effects? 3. Could ancient people explain those phenomena?
4. What kind of a device did W. Gilbert design? 5. What is B. Franklin
famous for? 6. What do you know about A. Volta’s discoveries? 7. What
is A. Ampere noted for? 8. What law did G. Ohm establish? 9. How
did M. Faraday contribute to the development of electric engineering?
10. What were the efforts of Russian scientists in the development of
electric engineering?

4. IIpoyraTe, NepenenuTe B JANOMHMTE CACAYIOUIHE CA0BOCONE-
TAHMA,

Generally speaking; to be familiar with; to make up people’s know-
ledge; lightning flash; dangerous power; the ability of attracting light
objects; to possess the property; more or less; neither ... nor; to find
practical application; to discover the phenomenon; as early as about
600 B. C.; to charge with electricity; owing to; to be the subject of sci-
entific interest; the early 17-th century; electrical engineer; to detect
the presence of charged objects; to draw a clear distinction; discharge
of electricity; the lightning conductor; to conduct electrical charges
to the earth; unlike charges; due to; dissimilar objects; electric cur-
rent; numerous scientists; to contribute greatly; to discover the effect
of insulation; for lighting purposes; to determine ‘the difference; to
investigate the connection; to prove the magnetic effect; by means of;
electric quantity; resistance and voltage; to make valuable discoveries;
electromagnetic induction; incandescent lamp; the alternating current;
wiring for three-phase system; the long-distance power transmission;
in the true sense of the word.

5. [TepepennTe NpeIOAKEHNA, OGPamias BHHMAHNE B ynoTpedne-
HHe MOJA/IbHBIX [JIATOJIOB H HX SKBHBANCHTOB (CM. IPAMMATHYECER#H
CNpaBOuHHEK, C. 206-207).

1. An alternating current can be transformed to a direct current form
for practical application. 2. In order to apply and control the effects
that can be produced by the flow of electricity, engineers must control
the current, that is they save fo know its laws. 3. A magnetic field may
be represented by means of magnetic lines of force. 4. M. Faraday #ad
to make a lot of experiments before he could come to the discovery of
electromagnetic induction. 5. Hans Christian Oersted was able o prove
the existence of magnetic field around a current. 6. That part of the
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motor should be repaired. 7. Electrical engineers were allowed to test
the new equipment. 8. An electric current will be able to flow only when
an electromotive force is established in a circuit. 9. — Mus? we go and
bring Pete from the hospital now? — No, you needn’t. Pete is still ill
and he wi/l be allowed 1o leave the hospital only in a week. 10. If you are
so forgetful you ought to write down all the telephone messages.

6. U3mennte npexnoxenna (A) H JaliTe OTBETH B3 CACAYIOIME
sonpocs! (B) mo obpasuy.
A,

I can’t do it now; (tomorrow).
Pl be able to do it tomorrow.

1. Mike can’t come to see you today; (on Sunday). 2. I can’t ring
you up at 3; (in the evening). 3. Nick can’t leave the hospital tonight;
(in a week). 4. 1 can’t speak English fluently now; (I hope, ... in a year).
5. They can’t discuss the problem today; (tomorrow). 6. They can’t
buy a new car now; (next year). 7. Kate is busy and can’t go shopping
now; (in the evening).

B.

— Did you have to do it yesterday? (A — last week; B — next
week).
— No, I didn’t. A — I kad to do it last week.
B — 'l have to do it next week.

1. Did they have to put the new electric station into operation on
Friday? (A — last month; B — next month). 2. Did the engineer have
to solve the problem yesterday? (A — the day before yesterday; B — the
day after tomorrow). 3, Did mother have to cook dinner at three? (A —
at two; B — at five). 4. Did you have to translate the article for today?
(A — for yesterday; B — for the next lesson). 5. Did you have to make
the experiment an hour ago? (A — in the morning; B — after dinner).
6. Did they have to measure the current in the circuit? (during their
lab. work). 7. Did the students have to take their exam in the morning?
(A — last night; B — at three 0’clock).

C.

— May I go out? — Yes, you may. No, you mustn’t.

— Must I go there? — Yes, you must. No, you needn’t.
— Can you speak English? — Yes, J can. No I can’t.
1. Can electric pulses move at the speed of light? Yes, ... . 2. May
1 take your book? No, ..., I need it myself. 3. Can you explain that
electric phenomenon? No, ... . 4. Must he know all the laws of electric-
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ity to measure the resistance in the conductor? No, ... . He must know
Ohm’s law. 5. Can computers replace people in their routine work?
Yes, ... . 6. Must we make the experiment at once? No, ... . You may do
it later. 7. May we take part in the preparation to that experiment? No,
... . You are not ready for this work yet,

7. Packpoiite cKOGKH B NOCTABLTE MOAAJIBHBIN IIATO] B NPeRI0-
KCHHOM BPEMEHH.

1. Scientists (cymeny) to discover a number of free electrons in a
material. 2. Engineers (momxHbl 6bUTH) measure the resistance in a
conductor. 3. It (cnexyer) be noted, that Ohm’s law is of great im-
portance in physics because it (Moxer) be applied to many electrical
phenomena. 4. Due to Ohm’s law we (cymeeM) define the force of cur-
rent, 5. According to Ohm’s law, resistance (zomxHo) be equal to the
potential difference divided by current. 6. He (paspewmn) take part in
that important experiment. 7. Coulomb, the famous French scientist,
{(cMor) establish the law about static charges, 8. Devices connected in
series (Mo/mxHbI GynyT) operate at the same time. 9. That phenomenon
{cnexyer) be investigated. 10. You (Het Hyxzsl) come to school so
early. You (Moxeis) come 10 minutes before the lessons begin.

8. 3anomBETE OCHOBHBIE CYpHKCH! mpuaarareabhnx. ITepebe-
ORTE CJIOBA.

-al: classical; physical; structural; general; central.

-ic: basic; economic; electronic; atomic; systematic.

-ent: ancient; subsequent; different, dependent.

-ant: important; constant; distant.

-ive: effective; relative; active; progressive.

-able: deformable; considerable; measurable.

-ible: possible; impossible; responsible.

-ful: wuseful; helpful; powerful; successful; beautiful.

-less: useless; helpless; powerless; motionless; limitless,

-ous: famous; dangerous.

9. ITpeoOpasyiliTe mphaaraTeJbHbIe, JAHHbIC B OJOXKHTEAbHON
CTeNeHH, B NPANATATEbHbIE B CPABHATENLHON H NpeBocXonHo#H cTe-
NeH.

a) npocmute npusgzamesvuvie (CybPHKCH -¢7, -esf):

long; short; big; great; small; dark; weak; strong; happy; early; new;
quick; easy.

6) caoxcrvie npusazamessunie (more, the most):
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effective; comfortable; beautiful; important; practical; difficult; in-
teresting; considerable,

B) HCKAIONCHUR:
good; bad; little; many / much; far.

LR R

10. O3HakoMBETECh B TEPMHHAMM TEKCTR 2.

Negative charges ['ffa:d31z] — oTprLaTenbHbe 3apsAbD

difference of potentials [pa’tenfalz] — pasHocTh MOTeHLMANTOB

a complete path [ksm‘pli:t pa:8] — 3aMKHYTBIH KOHTYp

the source of supply [s2:s av sa'plal] — HCTOUHHMK MUTAHKA

electromotive force {Vlektroumoutiv fo:s] — amexTpoABHXYILAS
cwia

conductors [kan'daktsz] — npoBomrMKK

resistors — pe3sHCTOpH

fuses ['fu:ziz]- npemoxpanuTenu

inductance coiis [In‘daktons koilz] — KaTylIKy MHIYKTHRHOCTH

throttles [@roatlz] — mpoccemn

capacitors [ko'paesitoz] — xonaencaTopb!

closed and open circuits ['sa:kits] — 3aMKHyTHIe ¥ pa3OMKHYTBHIE
emsn

series and shunt installations — nocaeRoBaTeNEHBE U MAPANINECIB-
Hble LTI

direct current — IOCTOSKHBIH TOK

as well as — a TaKxke

vice versa ['vaise 'vaisa] — Haobopor

to meet requirements [r'’kwartomants] - yZoBneTBOPATH noTpes-
HOCTH

11. ITpouTATe TEECT 2 B PACCKANKHATE, YTO NMPEACTABAAET CoDOMH
3NleKTPHYeCKUH TOK.

Text 2, ELECTRIC CURRENT

Electrical engineering is an engineering field that deals with the
study and application of electricity and electromagnetism. Electrical
engineers are usually concerned with using electricity to transmit en-
ergy. So what is electricity?

As it is known, in any metal there is a large number of free elec-
trons of negative charge which can move through the metal under the
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action of an electric force. This flow of electrons is the electric cur-
rent. A difference of electrical potential maintains a flow of electrons
in conductor. The electric current flows through the electric circuit, a
complete path, which carries a directed flow of electric charges under
certain conditions. The necessary conditions mean the presence of the
source of supply for an electromotive force generation and the load to
which the electric current is delivered. Numerous conductors, resistors,
fuses, inductance coils, throttles, capacitors, etc., are also included
to the list of essential electric circuit components. The most popular
circuit models are represented in electrical engineering by numerous
electronic schemes, such as closed and open circuits, serious and shunt
circuits, linear and non-linear installations, single-phase and polyphase
systems. The schemes display the circuit components and the order of
their connection.

It should be noticed that there are different types of electric current.
The current moving steadily in one direction only is a direct current
{(DC). The current that changes its direction is called an alternating
current (AC). The electrical systems in automobiles and airplanes,
as well as the telegraph, telephone, the tram and special laboratories
require the direct current for their operation. But it should be noticed
that about 90% of electrical energy generated at present is the aiternat-
ing current. One of the great advantages of alternating current is the
ease with which power at low voltage can be changed into power at
high voltage and vice versa. Hence, on the one hand alternating voltage
can be increased when it is necessary for long-distance energy trans-
mission and, on the other hand, one can decrease it to meet industrial
requirements. Alternating current also finds wide application for light-
ing, heating, for operation of various devices at home and for numer-
ous industrial purposes.

12. TIpocMoTpuTe TEKCT emie pas. Jafite oTReTH HA BONPOCHI,
HCHOJIb3YA HHPOPMAIAIO TEECTA.

1. What does electrical engineering deal with? 2. What is electric
current? 3, What maintains the flow of electrons in the circuit? 4. What
is an electric circuit? 5. What are the necessary conditions for the flow
of electrons in the conductor? 6. What components can be included
into the electrical circuit? 7. What are the most popular circuit models?
8. What are the main types of ¢lectric current? 9. Where is direct cur-
rent used? 10. Where does alternating current find application?

13. Haiiaute B TexcTax 1 H 2 aAnmiicKHe SKBHBAJICHTH CHE/IYI0-
WHX CNOBOCOYETAHRE,
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Boo61ie roBops; BCEILIKA MOJHHHM, ONAacHasA CHIA; CHOCOGHOCTD
MPUTATVBATD NIPEAMETH; TAK Ha3biBaeMBblif; 00aaTh CBOICTBOM; Ha-
XOAMTH IIMPOKOE IIPHMEHEHHE; 3apKaTh INEKTPHUCCTBOM; MpeaAMeT
HAYYHOTO MHTepeca; 00HApYyXKUBATh HATHYHE 3aPIXEHHBIX Npel-
METOB; MPOBOAUTL YSTKOE Pa3IMIMe; MOJNHUS, MOJIHHECOTBON, pa3-
HOMMEHHbIE 3apalbl; NOCTOAHHLIA TOK; NpellieCTBEHHUK; BOJBTOB
¢TONG; OYeHDb COACHCTBOBATE; H3ONALMS, B EJISIX OCBEIICHH, Olpe-
Je/BITh pasjiigye; UCCASNOBATh CBA3k; NIOCPENCTBOM; CONPOTHRIEC-
HYe; SNEKTPOMATHUTHAY MHAYKUMA; Ba OCHOBe, Oiarofaps YCUIHAM
yIeHBIX; JIaMITa HakaNKBaHUA; MeKTpudeckas Ayra; SMeKTprudecKas
cBeY4; NMEepeMEeHHBI TOK; S/MeKTPONPOBOIKa, Nepesaya JHEPTHHN Ha
GonbllMe PACCTOAHMA; B HACTOAIOEM CMBICIIE STOTO ¢NIoBa.

DNEKTPOTEXHUKA; MEKTPOTEXHHK; OTPHUATENbHDIN 3apss, nepe-
IBHrATHCA 101 JEHCTBUEM TEKTPHUIECKOMN CHIIEL; MPOTEKATH 1O icK-
TPHYeCKOM LieITH; 3aMKHYTHI KOHTYD; NPH OTPEACIeHHBIX YCIIOBHAX;
HaJI4Me UCTOYHUKA TIMTAHHS; BHPAaGoTKA 3ACKTPONBHXYIIEH CRIBL;
HAIpy3Ka; JOCTABNATE 3MeKTPHISCKHIl TOK; CCAYET OTMETHTD; TIpe-
HMYIOECTBO NMEPEMEHHOTO TOKA; MPOBOJHHUK; KATyllIKa WHAYKTHBHO-
CTH; IPOCCENH; TIPEAOXPAHUTENH; PE3HCTOPHI;, KOHECHCATODR; BaX-
Hble MEMEHTHI LSITH; 3aMKHYTbIe H PA3OMKHYTRIC LiCITH; JINHSHHEIC M
HeMMHERHRIC YCTAHOBKH,; HOCACAOBATE/IbHBIC B HAPA/UIC/IbHEIC HEmH;
onHodasHRe M MHOTODA3IHEIC CHCTEMEL; MTOPANOK COCANHEHMS,; 110~
CTOSIHHBIY TOK; MEHATH HANpaBIeHHE,; a TAKKe; CICAYET OTMETUTD;
B Hacrosumlee BpeMsi;, HU3Koe / BRICOKOE HalpsiXeHde, Hao6opoT; ¢
OmHOI CTOPOHH; ¢ APYTOli CTOPOHLI; MEpenavya HEPruM Ha AANIeKHe
PAcCTOSTRUA; OBLICUTE / NMOHU3HTE HANPSDKEHHE, YXOBIETBOPATH
NOTPeOHOCTH; MHOTOYNCIEHHBIE TPOMBIIILICHHBIS EH.

14. BcnoMusTe 3HAYEHHE CHASAYIOMAX [NAr0J0B H noabepu-
Te K AMM npon3soaunie, Hanpumep: to electrify — electron —
electric(al) — electricity — electrification.

To invent; to discover; to apply; to observe; t0 design; to conduct; to
protect; to produce; to construct; to contribute; to insulate; to found;
to investigate; to create; to resist; to develop; to improve; to transmit;
to transform; to move; to act; to install; to direct; to require; to oper-
ate; to generate.

15. IlonGepare K TepMUHAM, JAHHLIM B J1€BOH KONOHKE, Onpeae-
JICHHHA, OpeacTABJICHHbIE CTIPABA.



1. power a) unit of electric pressure,

2. ohm b) a source of supply.

3, ampere ¢) unit of resistance.

4, volt d) unit of current.

5. fuse ) a device used for storing an elec-
tric charge.

6. capacitor f) a discharge of electricity.

7. battery g) electricity at rest,

8. lightning h) the energy of motion.

9. static electricity i) a safety device.

10. kinetic energy Jj) a source of physical or mechani-

cal force or energy.

16. Ilepeseanre npemioxenna. [locrapaitrech 3anoMHEATS ymo-
Tpefiienne npeanoros.

To; into

1. Russian and foreign scientists contributed greatly o the develop-
ment and application of electricity. 2. Listen fo the teacher. He says that
power at low voltage can be easily changed info power at high voltage
due fo transformers. 3. As 7o the motion, it is the relative displacement
of a body in space with respect fo other bodies. 4. What has happened
fo him? It seems o me he doesn’t pay attention 7o your words at all.
What can you reply fo that? 5. You must always be attentive fo what I
say 16 you, sonny. Be polite f0 everybody and be quick #o apologize 1o
people if you’re in fault. 6. Turn fo the left and go # that building. If
you enter it through the front door, you’ll get into a large hall. 7. Water
turns into steam at 100 degrees of Centigrade. This fact must be taken
into account.

From; from ... to

1. Automotive engines convert mechanical energy from fuel info
heat and then mechanical work. 2. Engineering thermodynamics deals
with changing energy from one form fo another. 3. The lightning con-
ductor protected buildings from lightning by conducting electricity to
the earth. 4. — I see that you are working tco much, ffom morning #ll
(to) night. What are you doing? — I'm franslating some articles from
English info Russian and from time fo time I’m looking for unknown
words in the dictionary. 5. You see I hide this book from children. You
may take it from the shelf. Read it from the beginning fo the end, it’s
very interesting from my point of view. 6. The patient suffered from ter-
rible headache. Doctors did their best, but nothing resulted from their
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efforts. The patient didn’t recover from his illness and soon died from
cancer. 7. They travelled from London 7o Sochi. Ships in this harbour
are quite safe from storms, from now on this port will receive tourists
Jfrom all over the world.

Out; out of

1. — Is Kate in? — I think, she is our and I’m afraid, she is away. —
Could you find out her new address? 2. — Where is Nick? He is still not
well. — Don’t worry, dear. He is our of danger now and is playing foot-
ball out of doors. 3. They worked out a new plan and set out to Sochi on
board the boat. We came to see them off and watched their boat till it
was out of sight. 4. — You see, I haven’t seen them for a long time and
their matter was quite ouf of my mind. — Don’t take it close to your
heart. Qut of sight, out of mind. 5. I can’t make ouf what he is talking
about. But to agree with his plan is ouf of question.

17. HepepeauTe ca0B0COYLTAHHS, YROTPEONAA NPABUNDHABIH
npesIor.

Bbnaroaaps; ¢ yrpa no Bedcpa; 10 OTHOIMEHHIO K; BpeMA OT BpeMe-
HH; HAOpaBo; CO BCEr0 MHUPA; ¢ MO TOUKU 3PEHHA; BHE ONMAaCHOCTH,
Ha JBOpE; OTHBIHE; ¢ Ha9ajia IO KOHLA; 9TO KACAETCH; MHE KAXeTCH);
OTHBIHE; 00 3TOM He MOXeT OHTh ¥ peun.

IIpeoGpasopars 3MEKTPHICCTBO B TEIUIO; IPHHHMATh BO BHAMA-
Hue; ofpaliaTe BHHMaRpe Ha; He ORITh IOMa; pa3paGaTeIBaTh IUIaH;
OBITH BRMMATENBHBIM K...; TIPATATE OT; IIPOACTEKATH (TIPOHCXOAMTH B
pesyaAbTaTe); CKPHITECA U3 BHAY, IIPEBpallaTiCH B; BBHISCHATH; Iepe-
BOIHMTH C... HA...; YMEPETh OT 4.-T.; CAVIOATH K.-T.; MOHATH {pa3obpaTs);
M3BHHATLCA NEpen; OTpapaiTics B MoCKBY; OHITh BHUMATENLHEIM CO
BeeMH; 3a6HITh (BRICKOYMTD H3 MAMATH);, cTpafath oT Goneit; BN 09¢Hb
Z06pbi KO MHE; C 171a3 2oNOoH, M3 Cepalia BOH; YTO Caydunock ¢ ToGoi?;
CIIOCOGCTBOBATE YEMY-T0; NOBEPHYTh HAIIPABO; H3MEHHUTb SHEPIHIO U3
onHo#t GopMB! B IPYTYIO; 32LMILATE OT MOMHHM, B3ATh KHUTY C TIOJIKH,

18, 3anomMHNTe CJIOBOCOYETAHHSA, MEPEAAIONME 0E3AMIHOCTHYIO
dOopMy BHIpAKeHUA, XAPAKTEPHYIO IS HAYIHO-TEXHHYECKHX TeK~
CTOB,

It is (well) known — (XOpPO110) H3BECTHO

It is noted that — orMeualoT, 4TO

It should be noticed — cneayer oTMeTUTH

It should be pointed out — crexyer ykasarh

It is important to note — BaXHO OTMETHTH

It is interesting to note — HHTEPECHO 3aAMETHTD

It is of interest to compare — UHTEPECHO CPABHUTD

46



It is believed / it is expected / it is supposed — monaraior
It’s quite possible — BrIoaHe BEPOATHO, YTO

It appears — oka3sbiBaeTca

It is necessary to describe — HeOGXOAMMO ONMMCATH

It is clear (from Fig. 1) that — u3 puc. 1 sicHo, Y10

1In this event it is indicated — B 3T0¥ cBA3M yKA3KBaACTCH
It is seen from Fig. 1 — u3 puc. 1 BuaHO

19. IlepesenuTe npentoxkends, ofpaman BHUMARNE HA felnmy-
HOCTHYI0 opMY HX BbIDAKCHHS,

A. 1. It is well known that one form of energy can be converted into
another form. 2. It is difficult to imagine now how people could do with-
out electricity. 3. [t is necessary to remember the term “circuit”, as it is
impossible to work with electricity without circuits. 4. It is interesting 10
note that Russian scientists made great contribution into the develop-
ment of electrical engineering. 5. It is known that high voltage means
low current, low current in its turn results in reduced heating losses in
electrical wires. 6. It is hard to imagine how we could calculate without
using electronic calculating machines. 7. It is dangerous to come into
contact with high voltage.

B. 1. It is the ampere that is the unit of current. 2. /# was Lomono-
sov who stated that heat phenomena were due to molecular motion.
3. It is the difference of potential thar causes the free electrons to flow
from one point of the conductor to another. 4. ff is the sun zhat is an
unlimited source of almost all kinds of energy. 5. It was Ampere who
showed the difference between the current and the static charges.
6. It was thanks to Lomonosov that Moscow University was founded
in 1755, 7. 1t was Academician Yoffe who predicted the future use of
semiconductors.

C. 1. One must remember that it is necessary to study English at least
an hour a day. 2. One understands the importance of electricity when
one sées trams, trolley-buses and trains driven by it. 3. One must know
the chemical properties of the atom. 4. One can charge dissimilar ob-
jects by rubbing them. 5. One should remember that the electric power
can burn and kill, but it will serve us well if we use it wisely, 6. When the
current is small, one should use a galvanometer. 7. One can reduce heat
losses in transmission lines.

20. IIpourute Teger 3. CocTaBbre WiaH B TesucHolt dopme, Co-
DOCTABLTE Ball MJIAH ¢ AAHHMIM HiKe IianoM. IT03HAROMBTECH C
ofpasnams n1aHOB B BONPOCHOH # HasbiBHOH Qopme.
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Text 3. MICHAEL FARADAY (1791-1867)

Michael Faraday, the famous English scientist, was born near Lon-
don on September 22, 1791. His family was too poor to keep him in
school long. At the age of 13 Michael began working as an errand boy
in a bookshop. A year later he became an apprentice to a bookbinder.
Both these jobs helped him to develop a passionate interest in books.

Faraday was also able to attend some public lectures by the world-
famous chemist Sir Humphrey Davy. He attended the lectures with
great enthusiasm and soon asked Davy to give him work as an assistant.
Davy employed Faraday as a laboratory assistant, and Michael was very
pleased to work in a scientific laboratory.

From now on Faraday could devote practically all his time to scien-
tific research. He made a lot of experiments, and produced several new
kinds of optical glasses that greatly improved the telescope. His dis-
covery of benzene, which he separated from oil gas, found world-wide
application, He discovered the law of electrolysis, etc. But the problem
of electricity and magnetism interested him above all. Faraday wanted
to know if electricity could be made with the help of a magnet? First
he produced a current in a wire by a magnet, then, in 1831, he showed
that an electric current could induce another current in a different ¢ir-
cuit, This discovery of the electromagnetic induction later became the
basis of all modern electrical engineering.

As it is known Faraday was on¢ of those men who made possible the
age of electricity. He measured the electric current for the first time. He
also made several important observations on the conductivity of dif-
ferent materials. Faraday founded the theory of electric and magnetic
fields and made great contribution into the development of electro-
magnetic theory of light.

It should be noticed that all his life Faraday was poor. He believed
that a scientist could not serve science for money. Although Faraday
enjoyed world-wide popularity, he remained a modest man and wanted
neither high titles nor prizes for his numerous discoveries.

Isan (6 mezucnoi popme)

1. M. ®apaxneit poawics B GeXHON ceMbe ¥ HE MMe BO3MOXKHOCTH
NMOIYIHTE OOpasoBaHKeE,

2. BceMHpHO M3BeCTHHIH YUCHBIM 0Xa3aJ BIHAHHE Ha HayyHKe
nHTepecH Papages.

3. ®apapeii OTKpHUI ABJACHHNE 3NCKTPOMATHUTHON NHIAYKLHH —
OCHOBbI COBPEMECHHOMN 3/eKTPOTCXHHAKH.

4. Bnarofaps CBOMM MHOTOYACJIEHHbIM OTKphITHAM Papareit cae-
AN BO3MOXHBIM BeK 2/CeKTpHYECTBa.
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5. apaneili 6MN CKPOMHBIM Y€I0BEKOM, He CTpeMAIHMCA HH K
3BAHUSM, HH K Harpajgam.

Isax (6 nasvieno& gopme)

1. Beanocth cempu Papaznes U OTCYTCTBHE BOSMOXHOCTH MoNyye-
HuA o0pa3oBaHus.

2. 3HaKOMCTBO C BCEMHUPHO HU3BECTHBIM YUSHBIM U paboTa B Hayy-
Ho# naCoparopuu.

3. ITeperie oTkpuTHA Dapanest.

4, Bxnan Qapanes B pa3BHTHE 3MEKTPOTEXHUKH.

5. @apanmelt Kax NHYHOCTD.

Ilsan (¢ sonpocrod Ppopme)

1. Morna nn ceMba @Papaned IPeAOCTaABUTh €MY BO3MOXHOCTD
noay9uTh 00pasoBaume?

2. Kto okasan emisHie Ha pasBuTue y @apanes HHTEpeca K SJeK-
TPOTEXHHUKE?

3. KakoBrl GbuiH nepBhie OTKPHTHS Papanea?

4, Kakolt BaxXHet BKIAX B Pa3BUTHE 3JEKTPOTEXHUKH BHec Pa-
paueit?

5. KaxkoBb! yesoseueckue KauecTea Papanesn?

21. TepemaiiTe coEPRAHHE TEKCTA O KA3HA ¥ oTEpbtTHAX M. Pa-
panesi, NOAb3YACh COCTABICHHBIM BAMH ILIAHOM.

22. BoinoHATe NHCHMEHHMH HepeBol TeKCTOB 4 M 5 MO BapHAR-
TaM.

Text 4. THREE-PHASE ELECTRIC MACHINES

Modern electric engineering deals with a great variety of three-
phase machines based on the operation of three-phase electrical cir-
cuits. Such wide popularity of these systems can be explained by their
numerous advantages which must involve the factors of economy, ef-
ficiency and certainly reliability.

A three-phase electric generator contains two essential parts — an
armature or a rotor and an electromagnet or a stator. As a result of the
operation of these parts three electromotive forces are induced in three
turns. These electromotive forces are able to generate three electric
currents with a phase difference of 120°. Thus a three-phase electric
generator is able to convert mechanical energy directly into a three-
phase electric current. In order to produce electricity under the most
economical conditions, the generators must be as large as possible and
they should always be kept fully loaded.
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Dolivo-Dobrovolsky’s engine

The construction and the operation of a three-phase electric motor
have much in commeon with a three-phase electric generator. The both
operate on the same principle of electromagnetic induction discovered
by the famous English scientist M. Faraday. But an electric motor
serves an opposite designation. A three-phase motor converts three-
phase electrical energy directly into mechanical one. It should be noted
that a three-phase motor has to drive only three-phase loads.

Text 5. TRANSFORMERS

As you know Russian scientists contributed greatly to the develop-
ment of transformers. An induction coil invented by the famous Rus-
stan scientist P. Yablochkov was the forerunner of the modern transis-
tor. In 1882 another Russian electric engineer and inventor Ivan Usagin
improved the Yablochkov’s transformer. And M. Dolivo-Dobrovolsky
designed the first three-phase transformer in 1890.

It is well known that transformers serve for changing the electric
current from on¢ voltage to another. In other words they are used for
increasing or decreasing voltage. Transformers found wide application
in the long distance energy transmission, in the distribution of this en~
ergy among consumers, and also in various devices.

A transformer has two insulated windings or coils, arranged on an
iron core. The primary winding is connected to the voltage source;
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A step-down transformer:
a — laminated iron core; & — secondary; ¢ — primary

it receives power. The secondary winding is connected to the load;
it supplies energy to the load. The value of voltage in the secondary
winding depends on the number of turns in it. In case the secondary
has more turns than the primary, the output voltage is greater than the
input voltage. A device of this type steps up the voltage and is called
a step-up transformer. In case the secondary winding has fewer turns
than the primary, the output voltage is lower than the input. This device
gecrcases or steps down the voltage and is termed a step-down trans-
ormer.

It should be noted that electromagnetic induction enables the trans-
former to transmit energy from the primary to the secondary winding,

TESTS
1. BeraBbTe HeoOXONHMBIC CJIOBA BMECTO NPOIYCKOB.
1, According to Ohm’s law equals voltage divided by current,
and equals current times resistance.
a) capacity; b) resistance;
c) voltage, d) current.
2. The serves to measure the value of current in the circuit.
a) voltmeter; b) wattmeter,
¢) ammeter; d) conductor.
3. The insulation resistance of any installation should be regularly
checked measuring devices.
a) in case; b) according to;
¢} in spite of} d) by means of.
4. Transformers are widely used to pOWer.
a) receive; b) reduce;
c) replace; d) result.
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5. Generators change energy into electricity.

a) chemical; b) heat;
¢) mechanical; d) atomic.
6. Free electrons move through the metal under the action of
a) DC; b) AC;
c)e.m.f; d) unlike charges.
7. An alternating current can be transformed into a current
for practical application.
a) secondary; b) direct;
¢) pulsating; d) induced.
8. Ohm discovered a dependence between electric .
a) theories; b) effects;
¢) quantities; d) notions.
9. The law about the force of interaction between motionless elec-
trical was established by Counlomb.
a) processes; b) charges;
¢) circuits; d) phases.
10. The electric current is a number of which flow in a cir-
cuit per unit of time.
a) protons; b) electrons;
¢) neutrons; d) atoms.

2, IonGepHTe K TEPMHHAM, JAHHDLIM B NeBol KOIOHKE, ONpeAcne-
HHS, NPEACTABICHALIE CPABA.

1. a generator a) the flow of electrons in one direction.

2. a motor b) the flow of electrons that changes its direc-
tion,

3. a transformer ¢) the force that makes electrons move along
the conductor.

4,D.C, d) the coil of wire that rotates in a generator
or a motor.

5.A.C, ¢) a device that changes the electric current
from one voltage to another.

6.e.m.f. f) a machine that converts mechanical energy
into electrical power.

7. electric circuit £) a device that protects buildings from light-
ning strokes.
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8. armature h) a complete path along which the current
flows from the source and back to the

source,
9. conductor i) any substance that easily carries an electric
current.
10. lightning conductors j) a device that turns electrical energy into
mechanical power.

3. PackpoiiTe cKOOKH H mOCTaBETe MOAANBHBIN I71AT0J B NpeLI0-
KEHHOM BpeMenH.

1. We (Moxem) cause the electrons to move through the conduc-
tors. 2. When a person uses electricity he (zoxxeH) be very careful.
3. Nowadays the nature of electric current (MoxHo) be explained by
the modern atomic theory. 4. M. Lomonosov (cymen) make the theo-
retical analysis of some electrical phenomena, 5. Students (cneayer)
know that a resistor is one of the most common elements in any cir-
cnit. 6. The students (momxun ObUIH) make an armature and use it in
the laboratory experiment. 7. The engineer (cMoxer) to find practical
application of these devices. 8. With short-circuiting of any unit in a
series circuit the current (mosokeH Gymer) be increased because the total
resistance of the circuit will be decreased. 9. Students (paspennanun) to
use new devices in their lab, works. 10, Before great progress (Moxer)
be achieved, a lot of complicated problems (mpuaercsi) be solved.



Unit 4
ELECTRONICS

Genius is 1 per cent inspiration and 99 per cent perspiration.
Thomas Edison

Texemwi: Development of Electronics. Microelectronics and Micro-
miniaturization. The Applied Science of Electronics. Transistors.
Integrated Circuits

IpammaTaxa: BpemeHa rpynnel Continuous B e iCTBUTENEHOM H
crpagarensHoM 3anorax. Ipuaacrue 1, I1. Ipemnoru for, about,
by, with, without, within

1, OsaaxoMpTech ¢ TePMHAAME TexcTa 1.

Applied physics [o'plard ‘fiziks] — npuknamaas punKa

generation [dzena’rerfn] — coamaHue, popMHpoBaHKe, BHPaGOTKa

storage ['storids] — sanoMuHanMe, XpaHeHe

scientific research [saren‘tifik rr'sa:tf] — Hay4HbIe MCCASNOBAHMS

due to the efforts — 6aaronapsa ycunusam

manipulation -~ ynpaeneHue; o6paGoTka; npeobpazopaHie

to replace vacuum tubes — 3aMEeHATh 3NCKTPOHHHEE JIAMITHI

a piece of semiconductor - IOIYIPOBOAHHKOBBIH KPUCTANLT

reduced weight [r1'dju:st welt] — yMeHbILEHHbIH Bec

power consumption ['paus ken'samp/n] — morpeGirerue (pacxon)
DEKTPOSHEPIHU

to catry out ['kzer1 aut] — BHINOTHATE; OCYIIECTBIATD

solid body — TBepaOe TENO; KPUCTALT; TIOYTIPOBOXHUK

at a rate — CO CKOPOCTBIO

integrated circuit (IC) — uHTerpansHas cxeMa

batch processing [baetf prou’sesin] — makerHas 06paboTka

to assemble [a’sembl] — cobupaTh; MOHTUPOBATE

to lower manufacturing — CHU3HMTb IPOU3BOXUTENBHOCTD

to increase reliability [m'kris rilara’biliti] ~ yBennuuTs Hamex-
HOCTh



2. TIpouTHTe TEKCT H CKAXHTE, 9T0 H3YUACT QNEKTPOHNEA H Ka-
KM€ OTEPbITHA CIHOCOOCTBORANA €€ PA3BHTHIO,

Text 1. DEVELOPMENT OF ELECTRONICS

Electronics is a field of engineering and applied physics dealing
with the design and application of electronic circuits. The operation of
circuits depends on the flow of electrons for generation, transmission,
reception and storage of information.

Today it is difficult to imagine our life without electronics. It sur-
rounds us everywhere. Electronic devices are widely used in scientific
research and industrial designing, they control the work of plants and
power stations, calculate the trajectories of space-ships and help the
people discover new phenomena of nature. Automatization of produc-
tion processes and studies on living organisms became possible due to
electronics.

The invention of vacuum tubes at the beginning of the 20t cen-
tury was the starting point of the rapid growth of modern electronics.
Vacuum tubes assisted in manipulation of signals. The development of
a large variety of tubes designed for specialized functions made pos-
sible the progress in radio communication technology before the World
War II and in the creation of early computers during and shortly after
the war.

The transistor invented by American scientists W. Shockly, J. Bar-
deen and W, Brattain in 1948 completely replaced the vacuum tube.
The transistor, a small piece of a semiconductor with three electrodes,
had great advantages over the best vacuum tubes, It provided the same

Bipolar transistor

collsctor collector
Q ;@ .,,,,Em
emitter emitter
e F:eld-effecr transistor
3 rain
&5 dielectrl drain
p 77 lock annel
source Source

Schemes of bipolar and field-effect transistors
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functions as the vacuum tube but at reduced weight, cost, power con-
sumption, and with high reliability. With the invention of the transistor
all essential circuit functions could be carried out inside solid bodies.
The aim of creating electronic circuits with entirely solid-state compo-
nents had finally been realized. Early transistors could respond at a rate
of a few million times a second. This was fast enough to serve in radio
circuits, but far below the speed needed for high-speed computers or
for microwave communication systems.

Y,

William Bradford John Bardeen Walter Houser
Shockley Brattain

The progress in semiconductor technology led to the development
of the integrated circuit (IC), which was discovered due to the efforts of
John Kilby in 1958. There appeared a new field of science — integrated
electronics. The essence of it is batch processing. Instead of making,
testing and assembling descrete components on a chip one at a time,
large groupings of these components together with their interconnec-
tions were made all at a time. IC greatly reduced the size of devices,
lowered manufacturing costs and at the same time they provided high
speed and increased reliability.

3. ITpocMorpHTe TeKCT eme pa3. JlalfTe oTeeTH HA BOMPOCH, WC-
noaL3ya HAGOPMALNIO TEKCTA.

1. What is electronics? 2. Can you imagine modern life without
electronics? 3. Where are electronic devices used? 4. What was the
beginning of electronics development? 5. What made the progress in
radio communication technology possible? 6. What is the transistor?
7. When was the transistor invented? 8. What aim was realized with
the invention of the transistor? 9. When were integrated circuits dis-
covered? 10. What advantages did the transistors have over the vacuum
tubes?
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4. Noragalirech 0 3HAYCHUA CHEAYIOIMHX RHTEPHAUROHAALHBIX
CJIOB M CJIOBOCOYCTAHWH,

Electronics; electrons; physics; information; microelectronics;
industrial design; to calculate trajectories; phenomena of nature;
automatization of production processes; organisms; vacuum tubes;
specialized functions; progress in radio communication technology;
transistor; electrode; components; functions; to realize; communica-
tion system; technology; descrete components; chip.

5. Haiizure B TekcTe AHIIHHCKHE SKBHBAJIGHTR CACAYIOHIMX CJIO-
BOCOYETAHHMN,

TNpuknagnag dusnka;, nepeaava U npueM WHGOPMAalHK, ITOTOK
37IEKTPOHOB; TPYAHO NPEaCTaBUTh; HayYHEIC MCCIEIOBAHHS, NpPO-
MBILIICHHOE TPOCKTUPOBAHHUE; BHIUMCAATH TPAEKTOPHIO KOCMU-
yeckix xopabnelt; oOHapyXuBaTh ABNEHUA TIPUPONEI; Haaromaps
WCKTPOHMKE; OTNPaBHAA TOYKA; CIIOCOGCTBOBATH YNPABICHHIO CHT-
HaJaMH, GHICTPBIN pocT; pazHoOGpa3Ke IaMIT; CO3TAHHE NIEPBhIX KOM-
NMBIOTEPOB; MOMHOCTBIO 3aMEHWI; ITONYIIPOBOXHUKOBBIH KPUCTaLT;
YMEHBILUTE BEC, COKPATUTD CTOMMOCTD; NOTpeSNeHue 3MeKTPOSHeP-
THH; BHICOKAS HafEeXHOCTh, TBEPUOTSABHLIC KOMIIOHEHTH; JOBOJIb-
HO OBICTPO ... HO ropa3no HHXe, BRICOKOCKOPOCTHON KOMIBIOTED;
MHKPOBO/JTHOBBIE CHCTEMEI CBA3H, IMOMYIIPOBOMHUKOBAS TEXHOJIOTHS;
00IacTs HAYKH; UHTEIpaNbHAs CXeMa; MakerHas o0paGoTka; cGopka
JUCKPETHBIX KOMIIOHEHTOB Ha KPHCTAUIS; CHH3UTD MPOH3BONCTBEH-
HBI¢ 3aTPATH; 0BECTIEYHTD BBICOKYIO CKOPOCTb M HalleXXHOCTS.

6. IlepeBeanTe CACAYIOURE «UENOUKH CYUICCTBHTENbHBIX>. 34-
HOMHNATE, YTO HEPEBOANTD PAJ CYMECTBHTNbHBIX, Hé CBA3AHUBIX
TpeAIOraMH, CJICAYeT, KAK NPABAJIO, ¢ KOHIA,

Power consumption; power consumption change; signals manipula-
tion; transistor invention, circuit functions; circuit application; circuit
components; communication systems; data processing systems; inte-
grated circuits development; science field; process control; automatiza-
tion processes control; circuit components; size reduction; electronics
development; communication means; problem solution; space explo-
ration; air traffic control; transmission line; long-distance power trans-
mission; electricity discharge; energy distribution; electromotive force
generation; an induction ¢oil; internal combustion engine.

57



7. TpoutATe M NepeBeATe CAOBOCOYNCTAHNSA, COACPKALIME

A. TIpaaacrue I (Participle I).

The science dealing with electronic circuits; devices calculating
the spaceships trajectories; the Greek word ‘electrum’ meaning amber;
the device protecting buildings from lightning; electrons moving through
the metal; current flowing through the circuit; current changing its di-
rection; laboratories requiring the DC, glasses /mproving the telescope;
the scientist enjoying the world-wide popularity; the motor operating
on the principle of electromagnetic induction; generators converring
mechanical energy into electrical power; the starting point; the working
operators; the moving electrons.

B. Upuaacrue II (Participle II).

The devices used in scientific research; information received by an
operator; the transistor invented in America; vacuum tubes replaced by
transistors; a lot of components made ali at a time; the force known as
electricity; the lightning conductor /nvented by B. Franklin; charges
conducted to the earth; components assembled on a chip.

Applied physics; ransmitted information; decreased voltage; reduced
weight; increased reliability; created electronic circuits; charged objects;
the improved electric arc; closed circuits; generated and received energy,
the designed transistors; lowered manufacturing costs; realized aims.

8. TlocMoTpHTE HA KAPTHHKY, IPOYTHTE H NepeBeaNTe TekcT, 06-
paiaA BHuMARHe HE ynoTpeGaerue the Present Continuous Tense.

Holiday at the Seaside

Mike Smirnov is enjoying his holiday at the seaside. The people in
the picture are staying at the hotel. It is a fine day. It isn’f raining. The
sun is shining in the sky. There are some waiters in the picture. Two
waiters are standing., One waiter is speaking to a woman, he is receiving
the order. The men and women are sitting at the tables. One woman
is eating an ice-cream., The man sitting next to her is smoking a ciga-
rette. They are talking. Some of the men are drinking coffee. One of
the women is having a cup of tea. Mike sitting opposite the woman is
reading a newspaper. A dog Is lying under the table. It is not eating. It
is sleeping. The waiters are not smoking cigarettes; they are not drinking
tea or coffee. One of the boys is walking to the water. The children gre
playing on the yellow sand. Some birds are flving over the sea.
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9, IIpouTHTe TEECT, MPOARATHINPYHTE INIATO/IBI B NPENI0KEHEAX.

An Accident

I saw an accident this morning while I was standing at the corner
of Elm Street and Central Avenue, A woman in a small red sports
car was driving very quickly down Eim Street. A man in a lasge green
truck was driving along central avenue very slowly. While he was moving
through the intersection (mepexpectok), the woman in the red sports
car didn’t stop at a stop sign and she crashed into the truck. Fortunately,
the woman wasn’t hurt, but her nose was bleeding a little. The man in
the truck wasn’t hurt at all. He was shouting at the lady. I Jeft when the
police came. 1 am glad nobody was hurt very badly.

10. Tpeolpasyitre caeayolHe NPEANOKCHHS B BONPOCHTEAMHYIO
Gopmy no obpasuy.
1 am waiting for Nick. (Who ... ?)
Who are you waiting for?
1. The man is ranning affer the train. (What ... ?) 2. The woman was
driving through the intersection. (What ... ?) 3. Alice is growing up and
very soon she will be going o college. (What ... ?) 4. We are thinking
about the holidays. (What ... ?) 5. The ship is coming from Liverpool.
re ... 7). 6. I was standing a7 the corner of two streets. (What cor-
ner ... ?) 7. The boys are laughing ar the clown’s tricks. (What ... ?)
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8. 1 was looking for my English text-book. (What ... ?). 9. Granny is
taking care of her little grandson. (Whom ... ?) 10. We shall be starting
Jor Moscow at this time tomorrow. (Where ... ?)

Lk 3 2

11. O3naxoMETeCh ¢ TEPMHHAME TEECTA 2.

Performance [po'fo:mons] — pafogasi XapaKTepHCTHKA; MapaMeT-
PHI; NPOU3BOANTEABHOCTD; ORICTPONCHCTBHE

to predict [pra‘dikt] — nporsosmposarb

capability [keipa’biliti) — ciocoGHOCTB; BO3MOXHOCTE

branch of science [bra:ntf av ’salons] — o61acTs Hayku

circuit assembly ['sa:kat o'sembh] — cGopxa cxeMu

film technique [film tak'nik] — nneHouHasa TexHONOrNA (MeTOX,
crocod)

invisible to unaided eye — HeBMOUMDLIH HEBOOPYXKESHAOMY A3y

speed of response — CKOpOCTDb peaxiii (OTKIHMKa)

advantage / disadvantage [ad'va:ntidz] — mOCTOMHCTBO, MpeHMy-
IIECTBO / HEIOCTATOK

benefit ['benofit] — Boiroga, DoNbL3a; MOMOraTh, MPUHOCHTD TMONb-
3y

packing density ["pzekip 'densit]] — nJoTHOCTb YNaKOBKH

small-scale integrated circuit — Manas uHTerpanbrana cxema (MHC)

medium-scale IC — cpeausas wHTerpansHas cxeMa (CUC)

large-scale IC — Gonbiuag nurerpanbuasg cxeMa (BUC)

very-large-scale IC — cepxGonbiuad usrerpanbHad cxeMa (CBHC)

fineline [famnlain] — npeuU3HOHHLLL; C TEMEHTAMH YMEHBIIECH-
HBIX PasMepoB

waveguide ['wervgard] — BonHoBoOx,

mode — BHI, METOA, CNOCOG; peXxM paboThl

pattern — mabnoH, obpaselt; 06pas, H3oGpaxeHne

power [‘paud] — MOLIHOCTD, SHEPIAA, MHTAHHE; MPOH3BOANTEb-
HOCTb, ORICTPOIEHCTBHE, CITOCOBHOCTD, BOZMOXHOCTh

12. IMpoumrTe TEECT 2 H CKAXHTE, KAK B NOHHMAETE TCPMHHbI
«MHKPO3JICKTPONHEA» B «MHKPOMHHHATIOpH3auNA»>, [lepeBeauTe
TeKCT.

Text 2. MICROELECTRONICS
AND MICROMINIATURIZATION

The intensive effort of electronics to increase the reliability and per-
formance of its products while reducing their size and cost led to the
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results that hardly anyone could predict. The evolution of electronic
technology is sometimes called a revolution: a quantitative change in
technology gave rise to qualitative change in human capabilities. There
appeared a new branch of science — microelectronics.

Microelectronics embraces electronics connected with the realiza-
tion of electronic circuits, systems and subsystems from very small
electronic devices. Microelectronics is a name for extremely small
electronic components and circuit assemblies, made by film or semi-
conductor techniques. A microelectronic technology reduced tran-
sistors and other circuit elements to dimensions almost invisible to
unaided eye. The point of this extraordinary miniaturization is to make
circuits long-lasting, low in cost, and capable of performing electronic
functions at extremely high speed. It is known that the speed of re-
sponse depends on the size of transistor: the smaller the transistor, the
faster it is. The smaller the computer, the faster it can work.

One more advantage of microelectronics is that smaller devices
consume less power. In space satellites and spaceships this is a very
important factor.

Another benefit resulting from microelectronics is the reduction
of distances between circuit components. Packing density increased
with the appearance of small-scale integrated circuit, medium-scale
IC, large-scale IC and very-large-scale IC. The change in scale was
measured by the number of transistors on a chip. There appeared a new
type of integrated circuits, microwave integrated circuit. The evolution
of microwave IC began with the development of planar transmission
lines. Then new IC components in a fineline transmission line ap-
peared. Other more exotic techniques, such as diclectric waveguide
integrated circuits emerged.

Microelectronic technique is continuing to displace other modes.
Circuit patterns are being formed with radiation having wavelength
shorter than those of light.

Electronics has extended man’s intellectual power. Microelectron-
ics extends that power still further.

13. IlpocmoTpuTe TEeKCT emie pa3. Jalre oTBeTs! HA BONPOCHI,
HCROAL3YA KHPOPMALMIC TEKCTA,

1. What would you say about electronics? 2. Why is the develop-
ment of electronics called a revolution? 3. What is microelectronics?
4. What techniques does microelectronics use? 5. What is the benefit
of reducing the size of circuit elements? 6. What do you understand by
the term of microminiaturization? 7. What does the speed of the signal
response depend on? 8. What advantages of microelectronics do you
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know? 9. What scales of integration are known to you? 10. How are
microelectronics techniques developing?

14. HafianTe B TeKCTe AHIMHCKHE SEKBHBAJICHTH CJeAYIOMUX
CJIOBOCOYCTAHMI,

HHTEHCHBHBIE YCHIHSA; YBEIHIMTD HANEXHOCTD; YBEXHYHTD Napa-
METPH; YMEHBLUINTh pa3Mep H CTOHMOCTD; BPSi MM KTO-HHOYOb Mor
NPOTrHO3UPOBATh; KONNYECTBEHHME H Ka9ECTBCHHDBIC H3MEHEHNA,
o0nacTb HayKM; NMACHOYHAA TEXHOJIOTHS; TEONYTIPOBOAHAKOBBIA Me-
TONX; COKpPallaTh MAEMEHTH CXSMEI; CYTh MMHMATIOPH3ALIHH B TOM,
YTO; CO3ZATH CXEMBI ¢ HOATHM CPOKOM CIYXOH, Upe3BhMAaiHO BRICO-
Kasg CKOpPOCTb PCAKUMU; 9eM MCHBIIS, TeM ORICTpee; TPEUMYLUECCTRO;
pacxomoBaTh JHEPrKio; Nojab3a; YMCHBIISHHE PAaCCTOAHMA MEXIY
DIEMEHTAMU CXeMbl; OOMNbIlas HHTErPAILHAT CXeMa; MUKPOBOTHOBAA
HUHTerpaJbHag CXeMa, BOMHOBOM; JUHUA NMEpeiay; CMeLlaTh; H306pa-
XeHHE CXeM; PaCIIMPATH BO3MOXHOCTH 4YEJIOBEXA.

15. TIpoarHTe TeKCT H mepeBeAnTe €ro, o06pamias BAHMAHAC HA
ofpasosanne the Present Continuous Passive tiaroios.

An Auto Repair Shop

Susan Thompson had a lot of trouble with her car last week, so
she decided to take it to Joe’s Auto Repair Shop ¢o be fixed. The car
is there now and is receiving a lot of attention from Joe and the other
mechanics at his shop.

The engine is being tuned. The oil is being changed. The battery is
being charged. The brakes (topmo3a) are being adjusted. The heater
(pammarop) is being repaired. The broken headlight (dapa) is being
replaced. The hood (kanot) is being repainted. The tyres (WIMHBI) are
being checked. And the broken rear window is being fixed.

Susan is aware that she’s probably going to pay a lot of money for
these repairs. But she is confident that her car will be returned to her in
excellent condition by the fine people who work at Joe’s Auto Repair
Shop.

16. ITpeoGpa3syiite raromst sToporo a63aua ynpaxueana 15 s
mpoitieauee BpeMs H 3AM0JHENTE NPONYCKH,

Susan left her car at Joe’s Auto Repair Shop yesterday and while
she was working at her office the workers were busy with the car. So,
the engine , the oil , the battery , the brakes , the
heater , the broken headlight , the hood , the tyres

, the broken rear window R
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17, IIpoyTdTE H HepeBeaNTE HPELIOKEHHR, 00pauIas BHHMAHEE
Ba KOHCTPYKHI0 the (more) ... the (better).

1. The more English books you read, the sooner you’ll master Eng-
lish. 2. The smaller the computer, the faster it can work. 3. The higher
we go into the atmosphere, the less is its pressure. 4. The greater the
number of free electrons in a substance, the better that substance con-
ducts electricity. 5. The higher the voltage, the higher is the electron
velocity. 6. The lower the resistance of the material, the more current
can pass through it. 7. The higher the resistance of an insulator, the
greater the applied voltage must be. 8. The larger the size of the elec-
trodes, the more current capacity they can supply. 9. The higher the
temperature of a body, the faster it will burn. 10. The more weight the
object has, the more work we must do to lift it.

18. ITepepennTe npennoxenus. [locTapaiirecs 3anOMAATHL YO~
TpebneHne ApeaIonos.,

For

1. This work is too difficult for me for the time being. 2. — When
does the train start for Liverpool, I wonder? I’'m waiting for it for half an
hour. — I’m sorry for you, but the train left a few minutes ago. 3. I’'m
sorry, but I’m not ready for the lesson, for I haven’t got a dictionary.
You know, I was going to prepare for the test in English and for this
purpose 1 called to Nick to ask for a dictionary, but Nick was out and [
couldn’t translate the text without a dictionary. 4. — Won’t you go for
a walk in the park? — You see, I’'m not quite well for a time and can’t
go out for fear of catching cold. I've sent for the doctor and now I'm
waiting for him. 5. He has worked at the plant for many years and got a
good salary for his job. That plant is famous for its high class machines.
6. — Is it necessary jor us to leave? — Yes, for sure. I’m afraid, we’ll be
late for dinner. Let’s start for home soon. — It’s for you to decide. As for
me, 1 have no objection. I’'m thankful for all the pleasant time I’ve had
here. 7. He went for a tour around the country for two weeks, for he was
going to leave that country for Canada for ever.

About

1. What are you thinking about, 1 wonder? Don’t you hear me? I’'m
talking to you for about ten minutes. 2. — Have you got your watch
about you? Could you tell me what the time is now? — Certainly, it’s
about 3 o’clock. Father will come back in about 5 minutes. 3. There
were about ten children in the garden. We watched them running about.
4, — I’m hungry, what about dinner? — As far as I know, dinner is about
5 o’clock here. But as for me, I'm not hungry and 1 don’t care about it.
5. Don’t leave paper about when you go for a picnic.
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By

1. It’s well known that the novel “War and Peace” was written by
L. Tolstoi. 2. He took me by the hand and asked me by what train I had
come. I recognized him by his voice. 3. — What is your father by profes-
sion, by the way? — He is a businessman and often goes on business oy
train or by plane. As far as I know, he prefers travelling by day rather
than by night and likes to send letters by special messengers, not by post.
4. — What do you mean by thar? — I mean that I met him by accident
and hardly recognized him because I knew him only by name and had
never seen him before. 5. I’'m sorry, I didn’t learn the poem by heart
because I took the wrong book by mistake. 6. — Did you come by land
or by sea? — By no means. We came on foot and the rain caught us by
surprise. 7. Come in one by one and tell me everything step by step.

With, without

1. Our teacher is very popular with the pupils and they always listen
to him with great interest. 2. — Leave your message with the secretary
without hezitation and come along with me. — With pleasure. 3. — Why
are you gngry with me? — I’m not satisfied with your work and I am not
pleased with your papers written with this fountain-pen. I'm red wirh
anger. 4. Have you got money with you? What have you bought with the
money [ gave you yesterday, I wonder? 5. She spoke English without
any mistakes though with a slight accent. 6. — You can’t do that with-
out my permission. — OK, mum, ¥ goes without saying. 7. There is no
smoke without fire,

Within

1. I live within a mile from here. 2. He was not within hearing and it
wasn’t within my power to get him on the phone. 3. — Look, the yard
is covered with snow. — Don’t worry, I’ll clean it from snow within two
hours. 4, She promised to give me an answer within a week. 5. The
building should be beautiful within and without. By the way, this door
opens from within.

19. ITonbepuTe auTAHHiCKHEe SKBHBANCHTH CJACAYIOINAM (Ppas3aM.
ITocrapaitTeck YNOTpeONTL NPABHABLHLIA NpeAIOT.

B HacTroqLuce BpeMS; KaK HACYST YKHHA; B TCYCHHE HEKOTOPOIO
BpeMEHH; ¢ 3TOH LeNbIo; H3-3a GOA3HH; OKOMO 7 9acoB YTpa; 4YTO Ka-
CaeTcs MeHs; HaBepHSKa; UATH I'VAATh; UMeTh ¢ COOOMH; OXMIATD K.-H.
B TeUeHUe 4aca; AYMATH O JeTaX; ObITh TOTOBBIM K YPOKY; Ye3XaTh B
MocKBY Ha MeCSIx; OTIIPABIATRECS B JIOHIOH; TOTOBHTECA K YPOKY;
NOCIATH 33 MOKTOPOM; ONA3IBIBATH K 00¢HY; CAAaBHTECA (OBITh U3BECT-
HHM) 4.-H.; MHE BCS PABHO.
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Her npiMa 6e3 orHs; noap3oBaThbe NONYAAPHOCTBIO; CAYIHATD ¢
HMHTEPECOM; MACATL KapaHAAIlIOM; HMETh NpH cebe ACHBIH; NPHOBITH
MODPEM; JIETETb CaAMOJICTOM; B3ATD 32 PYKY; 0e3 paspeilieHHA; FOBOPHTD
¢ aKLCHTOM; HH B KOeM C/Iydac, C YIOBOJILCTBHEM; B Npeachax CJibl-
IUMMOCTH; HE B MOSH BAACTH; 10 OLUMOKS; HEOXHIAHHO; CIyJaitHo;
MEXOY IPOIHM; KYITHTH HAa ACHBIY; HOULIO; JHEM; 1Al 33 LIaroM; 6es
OIKWOOK; IO NpodeccuM; Y3HATh IO TONOCY; OCAATh MO MO4Te; BHY-
TPU H CHAPYXM; €XATh [TOE300M.

20. ITpoyTHTe TEECT W COCTABMTC HA ANIHHCEKOM A3bIKe NJIAH
(TesncHuIt, HASHIBEOK HNYM BONPOCHMH), NOABIYACH KOTOPLIM Bh
CMOXeTe mepeaaty cojepxanHe TekcTa. ObOpaTare BHUMaRHE Ha
HAYANLHBIC CHOBE KAXKA0r0 a03aua. Kaxyw $yHEmMIo B TEKCTe ORH
BMIIOJHAOT?

Zext 3. THE APPLIED SCIENCE OF ELECTRONICS

It is well known that in the end of the 19-th century a professor of
physics in Cambridge Joseph Thompson discovered the electron. The
discovery of the electron and the investigation into its nature caused a
revolution in physical science. The revolution in pure science led to the
development of many fields of applied science of electronics.

First, the discovery of the electron led to the appearance of radio and
television. The new electronics combined with the older techniques of
the telegraph and telephone produced a revolution in communication.
Radio electronics is widely used for trajectory measurements, for the
transmission of radiotelemetric data and for radio communication with
the earth.

Second, electronics contributed to the development of nucleonics
and hence to the research of the great energy of the atom, that is to the
development of nuclear power engineering.

Third, electronics gave birth to the electronic computer. Electronic
devices form the basis of any automatic computer. Rocket technol-
ogy and electronics are developing in close cooperation. Different
electronic devices are used for guidance rockets by radar and infrared
radiation.

Finally, electronics applied to medicine achieved great success in
diagnosis and treatment. There appeared a lot of new medical devices
helping doctors in their operations.

In conclusion, it is important to note that many branches of science
and technology achieved progress due to electronics.
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21. MIpoatuTe TeRcT™ 4 M 5 (IO BAPHAHTAM) H 03AIIABLTE HX.
Bumosnnare NHCHMERHbIH NepeBo TEKCTOB.

Text 4

1. It is well known that the quick development of electronics began
with the invention of transistors. They replaced electronic tubes due to
their numerous advantages. One of the main advantages of the transis-
tors in comparison with the vacuum tube is absence of filament power
loss®. One of the principal causes of damages in electronic circuitry is
high temperature. The heat causes breakdown of tubes and other cir-
cuit elements that are very sensitive to this influence, The transistor, on
the other hand, does not heat its surroundings.

Another advantage of the transistor is its long life. The life of the
average transistor is more than ten thousand operating hours. Because
of its long lifetime and ruggedness, the transistor is very reliable and has
much beiter efficiency in professional equipment.

One more advantage of the transistor is its small dimensions. Be-
cause of their small size, the absence of heating and other properties,
transistors make it possible to produce compact, small-dimensioned
electronic devices which consume very little power.

In conclusion it is important to note that transistors revolutionized
many fields of technology. They are successfully used for direct trans-
formation of heat energy by means of thermal elements. They are also
used to convert radiant energy into electricity with the help of photo-
cells or solar batteries. Light sources and lasers are built on the basis of
transistors. They find wide application in computers, automatic device,
aviation, communication, etc.

Notes:
* Filament power 10ss — OTCYICTERE SHeprHl Ha HUTH Hakana

Text 5

It is interesting to note that microelectronics began to develop due
to the creation of integrated circuits. An IC is a group of electrically
interconnected components. Due to some special methods of IC fabri-
cation, a great number of elements are produced on the same structure
called wafer. Such methods of fabricating IC ensure high reliability,
small size and low cost of the circuit, In addition to the advantage
mentioned above, IC are characterized by the high level of integration
and the great packing density.

It shouid be noted that there are different types of integrated cir-
cuits. By the method of their fabrication we distinguish semiconductor
and film ICs. Semiconductor integrated circuits constitute the basis
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of modern microelectronics. They consist of active elements, such as
transistors and diodes, and passive elements — resistors and capacitors.
These elements are fabricated simultaneously on a thin wafer of silicon,
creating the necessary electronic circuit. A film integrated circuit is a
microcircuit that consists of elements deposited on an insulating wafer.

According to their functional purpose ICs are divided into digital
and analog ICs. Digital integrated circuits are designed for application
in digital computers. Analog ICs serve for generation, transformation
and amplification of signals, currents and voltages.

In conclusion we can’t help mentioning about wide application of
integrated circuits in various fields of science and industry. They are
used in the electronic devices for space vehicles and missiles, in radar
sets and TV systems, in radio communication and power control sys-
tems.

TESTS
1. Bcrasste HeoGXoaAHMbBIE C/IOBS BMECTO NPOMYCKOB
1. Transistors have many over vacuum tubes.
a) patterns; b) advantages;
c) scales; d) forms,
2. They very little power.
a) consume; b) generate;
¢) embrace; d) convert.

3. An integrated circuit is a group of elements connected together

by some circuit technique.
a) processing; b) integration;
¢) assembly; d) manipulation.
4. The transistor consists of a smail piece of a with three
electrodes.
a) diode; b) anode;
¢) conductor; d) semiconductor.
5. Modern began in the early 20t century with the invention
of electronic tubes.
a) miniaturization; b} electronics;
¢) microelectronics; d) engineering.
6. John Fleming was the of the first two-electrode vacuum
tube.
a) generator; b) receiver;
¢) inventor; &) designer.
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7. One of the transistor advantages was lower power in

comparison with vacoum tubes.
a) consumption; b) reception;
¢) transmission; d) generation.
8. Microelectronics greatly extended man’s intellectual
a) subsystems; b) achievements;
c) capabilities; d) dimensions.

9. The calculation of rockets trajectories became possible
electronics.

a) because of; b) in spite of’
c) due to; d) in addition to.
10. contributed greatly to the discovery of integrated circuits.
a) W. Shockly; b) J. Kilby,
¢) W. Brattain; d) J. Bardeen.

2. TlonGepuTe K TepMEHAM, JAHHLIM B AeBOH KOJIOHKe, onpenesie-
HHSA, OPEACTABICHHME CIPABA.

1. Electronics a) a device used for storing an electric charge.

2. Microelectronics b) a substance whose conductivity is poor at low
temperatures but is improved by the applica-
tion of heat, light or voltage.

3, Circuit ¢} a device, a coil or length of wire, used in a cir-
cuit to provide resistance.

4. Semiconductor d) a device whose electrical state is changed by the

effect of light.

5. Vacuum tube e) a complete or partial path over which current
may flow.

6. Transistor f) a science dealing with the application of elec-
tronic systems consisting of very small devices.

7. Capacitor g) a solid-state electronic device, composed of
semiconductor material.

8. Resistor h} a device, containing one or two grids, used as
an amplifier, rectifier, etc.

9. Wafer i) a thin piece of & semiconductor on which inte-
grated circuits are formed to create chips.

10. Photocell j) a science that deals with the behavior and con-

trol of electrons in vacuum and gases.
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3. Packpoitre cKoOKE H NOCTABLTE AT B HYXRO#H dopme.

THE PRINCIPLE OF STEAM ENGINE OPERATION

Ve (to stand) near a steam engine at the moment. You (to know)
how it (to operate)? What (to take) place when it (to set) in motion?
There (to be) fuel in the furnace of the steam engine. Look. It (to
burn). You know that when fuel (to burn), heat (to produce). In the
boiler there is water which (to boil) due to the heat of the fuei. The
boiling water (to change) into steam and the steam engine (to drive) by
the pressure of the steam. It (o mean) that the engine (to operate) due
to the effect of heat.



Unit 5
COMPUTERS

A real man achieves everything due to his own efforts.

Konfutsi

Texctoi: What Is a Computer? Central Processing Unit. Kinds of
Computers. Application of Computers. Memory. Personal Com-
puters

Ipammamika: Bpemena Perfect B aeiicTBUTEIBHOM H CTpaTaTeIBHOM
sanorax. Bpemena Perfect Continuous B meficTBHTEILHOM U CTpa-
zatenpHoM 3anorax. Perfect Modals. OtpuuatenbHbie TpehUKCH.
Ipemnoru after, before, till, until, since

1. O3nakoMbTeCh C TEPMHHAMA TekCTa 1.
Functional units — ¢pyHKUMOHaNEHBIE GIOKA, YCTPOMCTBA, MORY-

m
hardware ['ha:dwea] — anmaparHoe oGecrieueHue; annaparypa;
oGopyaopaHue
software ['softwea] — mporpaMmHoe ofecrieyeHHe; NPOTPaAMMHBIE
cpencTea

associated documentation — cooTBeTCTBYIOIIAA JOKYMEHTAIIHA

available [a'veilabl] — nocTymHBIi; HMeOLIMICA B HATHMHU

at the appropriate time — B HyXHOe BpeMA

arithmetic-logical unit — apudMmeTHRO-NOrHIECKOE YCTPORCTBO

control unit — GyOK yIIpaBsieHMs, CUCTEMHAI GJIOK

to issue commands ['18ju: ko'maindz] — BbIAABATE XOMaHIbI

set of instructions — nmakeT XoMaHz

pulse — no-pulse — (€CTh) HMIIYALE — XOJIOCTON MMITYIBC

discrete quantities [dis’kri:t ’kwontitiz] — aucKpeTHEle BeHYHHBL

to simulate on-going processes — MONCAHPOBATD HEIIPEPHIBHBIE
fpoLIeccH
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2. IIpogTHTE TEKCT H HASOBHTE OCHOBHbIC PYHEUNOHANLHBIE (10~
KH KOMILIOTepa H HX HA3HAYCHHE,

Text 1. WHAT IS A COMPUTER?

A computer is a machine with an intricate network of electronic cir-
cuits that operate switches or magnetize tiny metal cores. The switches,
like the cores, are capable of being in one or two possible states, that
is, on or off; magnetized or demagnetized. The machine is capable of
storing and manipulating numbers, letters, and characters (symbols).
The basic job of computers is processing of information, which is a
series of operations that convert data into useful information. Thus, a
computer is a device which accepts information in the form of instruc-
tions (a program) and characters (data), performs mathematical and
/ or logical operations on the information and then supplies results of

these operations.
Arithmetic _—l

Information
- — == Control

It is necessary to distinguish hardware and software in any compu-
ter. The input, storage, processing and control devices are hardware.
Not visible in a computer is the software — the set of computer pro-
grams, procedures and associated documentation that make possible
the effective operation of the computer system.

As we know, all computer operations can be grouped into five
functional categories. The method in which these functional catego-
ries are related to one another represents the functional organization
of a computer. So, the five major functional units of a computer are:
1) Input — to insert outside information into the machine; 2) Storage
or memory — to store information and make it available at the appro-
priate time; 3) Arithmetic-logical unit — to perform the calculations;
4) Output — to remove data from the machine to the outside world and
5) Control unit — to cause all parts of a computer to act as a team.
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Figure shows how the five functional units of the computer act to-
gether. A complete set of instructions and data are usually fed through
the input equipment to the memory where they are stored. Each in-
struction is then fed to the control unit. The control unit interprets the
instructions and issues commands to the other functional units to cause
operations to be performed on the data. Arithmetic operations are per-
formed in the arithmetic-logical unit, and the results are then fed back
to the memory. Information may be fed from either the arithmetic unit
or the memory through the output equipment to the outside world.

The five units of the computer must communicate with each other.
They can do this by means of a machine language which uses a code
composed of combinations of electric pulses. These pulse combinations
are usually represented by zeros and ones, where the one may be a
pulse and the zero — a no-puise. Numbers are communicated between
one unit and another by means of these one-zero or pulse-no-pulse
combinations. The input has the additional job of converting the infor-
mation fed in by the operator into machine language. In other words,
it translates from our language into the pulse — no-pulse combinations
understandable to the computer. The output’s additional job is convert-
ing the pulse — no-pulse combinations into a form understandable to
us, such as a printed report.

The two basic types of computers are analog and digital. Analog
computers simulate physical systems. They operate on the basis of
analogy to the process that is being studied. Analog computers are
used in applications that require continnous measurement and control.
Digital computers deal with discrete quantities. They count rather than
measure and use numbers instead of analogues physical quantities to
simulate on-going processes. Machines that combine both analog and
digital capabilties are cailed hybrid computers. Analog sensors provide
inputs to the control centres of these systems, which are small digital
computers.

3. IIpocMoTpHTe TeKCT eute pas. daiiTe oTBETH! HA BOMPOCHI, HC-
N0JL3YR HHPOPMALMIO TEKCTA.

1. What are hardware and software of computers? 2. What represents
the functional organization of a computer? 3. What is the function of
the input device? 4. What does memory serve for? 5. What is the task
of the arithmetic-logical unit? 6. What is the function of the output?
7. What is the main purpose of the control unit? 8. How do all units of
the computer communicate with each other? 9. What is the difference
between analog and digital computers? 10. What is a hybrid computer?

72



4. TpouTHTe, NEepeseNTe N 3AUOMHKTE CACAYIOUIAE CAOBOCOYE~
TAHHA.

Functional units; to distinguish hardware and software; associated
documentation; a set of computer programs; a digital computer; to be
related to one another; to receive a broad view; input; storage; arithme-
tic-logical unit; control unit; output; to insert outside information into
the machine; to store information; to make information available at the
appropriate time; to perform the calculations; to remove data from the
machine to the outside world; to cause all parts of a computer to act as
a team,; to feed a complete set of instructions; to interpret the instruc-
tions and issue commands; to cause operations to be performed, to feed
back to the memory; to communicate with each other; by means of a
machine language; combinations of electric pulses; pulse — no-pulse
combinations; in other words; to convert into an understandable form;
to simulate physical processes; to require continuous measurement.

5. IIpoyrHTe, NPOAHAAR3HPYiTe yooTpeGnenne spemen Present,
Past # Future Perfect. IlepeneanTe TeKCT.

The Seaside Resort Hotel

Alice and Mike have gone to the seaside this summer and have
already spent there for about three weeks. I've got a letter from them
recently and I think it is the best vacation they save ever taken.

They wrote that the beach was the cleanest they Aad ever seen. The
water was the warmest they hAad ever swum in. The room in the hotel
was the most spacious and most comfortable they had ever stayed in and
the food was the most delicious they had ever eaten. The hotel staff
was the friendliest and most helpful they kad ever met. The golf course
was the most wonderful they kad ever played on. And the nightclub
show was the most entertaining they had ever visited.

Well, now I see that Alice and Mike really enjoy themselves at the
Seaside Resort Hotel and I’'m sure they will have come back only by the
end of August.

6. CpasanTe ynotpeGuenne spemen Present Perfect m Past Simple,
Packpoiite cKOOKN B MOCTABETE IATO B NPARMIBHOM BPEMeHH.

1. — The train just (g0). — You are mistaken, the train (go) 10 min-
utes ago. 2. — Where you (put) my book? I can’t find it anywhere. —
I (put) it on the shelf yesterday. 3. — I {not see) Mary for ages. And
you? — I (see) her last summer. 4. — You ever (dream) to become an
astronaut? — I (dream) to be an astronaut in my childhood. 5. — Ann
(ring) me up today? — Yes, she (ring) you up in the morning, and she
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just {ring) you up but you were out. 6. — We (not get) any letters from
Phill for a long time. And you? — I (get) a letter from him two days
ago. 7. — The dog just (eat) my sandwich. — No wonder, it is hungry,
you (not feed) it yesterday evening. 8. I never (b¢) in St. Petersburg.
And you? — I (be) there in May. 9. — You (bring) the papers [ need? —
Yes, I (bring) them in the evening. 10. — You (read) any books about
Harry Porter? — Certainly, I (read) all of them last month.

7. CocTapsTe JRANOIW B COOTBETCTBHH ¢ ofpasznamu. OGpaTuTe
BHHMAHHe Ha ynoTpeGaenne Perfect Modals.

A,

A. Barbara looks upset! She must have failed an exam today.
B. I'm not so sure. She might / may have failed an exam, but that
doesn’t usually make her so upset.

1. Daniel looks tired; work overtime. 2. Peggy looks exhausted; jog
a little too much. 3. Fred looks upset; have an argument with the boss.
4. Our teacher looks angry; find a lot of mistakes in our homework.
5. Roger looks sad; have a quarrel with his girlfriend. 6. Our cat looks
scared; be chased by the dog across the street. 7. Martha looks excited;
drink too much coffee,

A, Do you know that George swam to the other side of the lake?
B. You’re kidding! He shouldn’t have done that!
A. Of course he shouldn’t. He could have drowned.

1. Jennifer; go skating on the town pond; fall through the ice.
2. Tony; move his piano by himself; break his back. 3. Grandma; run in
the Boston Marathon; have a heart attack. 4. Harry; get into an argu-
ment with a policeman; end in a jail. 5. Steve; go hiking by himseif in
the mountains; get lost. 6. Julia; shout at the boss; get fired. 7. Timmy;
play baseball in the rain; catch a bad cold.

C.

A. Do you realize what you have just done?

B. No, what have I just done?

A. You have just put my pen into your pocket.

B. Have I? I'm really sorry. I must have thought it was mine.

1. Drive past my house; forget your address. 2. Step on my feet; lose
my balance. 3. Eat both our salads; be very hungry. 4. Drink all the
milk in the refregerator; be really thirsty. 5. Sit on my cat; think it was
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a pillow. 6. Call me Gloria; be thinking about somebody else. 7. Hit me
with your umbrella; be looking the other way.

8. Halite oTBeTM HA BONPOCHI, YHOoTpebaas upennoxKeHHbIH B
CcKoOKax raaron:

B Past Perfect

— Why didn’t you tell him my new address? (forget).
— 1 didn’t tell him your new address because 1 had forgotten it.

1. Why couldn’t you get into your new flat at once? (lose the key).
2. What did you learn about Helen from her letter? (be ill for a month).
3. What did you hear about Bob? (get married). 4. Why did Tomas
come home $o soon from his vacation? (spend all his money). 5. Why
didn’t Kate want to go to the cinema? (see the film). 6. Why did he run
to the refreshment room during the first break? (not have breakfast at
home). 7. Why didn’t you see Fred when you came to Moscow? (to
leave before).

B Future Perfect

— Will Mike still be a student next year?
— Oh, no, he will have graduated by that year.

1. Will you still be asleep if 1 call on you at 8 o’clock? (get up).
2. Will the Smiths still be living in their oid flat in November? (move to
a new flat). 3. Will the boys still be taking their exams in the middle of
June? (pass). 4. Will Kate be at home if I ring her up at 10? (go to the
University). 5. Will Nick still be working in the garden when I come to
see you? (finish his work). 6. Will you still be watching TV at 11 o’clack
tonight? (switch off). 7. Will the typist be still typing the papers on Fri-
day evening? (do everything).

9. BpinoauuTte 3anaHre 0o o0pasuam. 3anoMunTe 00pazoBanHe
cTpajaresibHoro 3ajiora spemMen Perfect.

A

The monitor Aas just brought the magazines. (the dictionaries).
But the dictionaries hgve nof been brought.

1. They have already sent the letters. {the documents). 2. Work-
ers have increased the labour productivity this month. (their wages).
3. Children have just closed the balcony door because of the thunder
storm. (the windows). 4. Father has repaired our car recently. (my bi-
cycle). 5. Students have measured the current in the circuit. {the volt-
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age). 6. Engineers have already increased the current generation in the
electric circuit. (to reduce power consumption). 7. Mary has already
bought many things necessary for school (new copy-books).

B

They had repaired the TV set by the New Year. (the player).
But the player kad not been repaired by that time,

1. D. Mendeleyev had completed the description of more than
60 elements of his Periodic Table by 1869. (to discover some elements).
2. M. Faraday had discovered the electromagnetic induction before
1832. (to invent electric motors). 3. American scientists had made the
explosion of an atomic bomb by the end of 1945. (to test the Russian
bomb). 4. V. Petrov had discovered the electric arc before the beginning
of the 19-th century. (electric lamps). 5. My parents had bought a new
car by summer (the conditioner). 6. Children had prepared their task in
maths before mother returned home. (the task in physics). 7. They had
packed their suitcases before I came. (the bags).

C.

The manager will have come to the office by 10. (to sign the papers).
But the papers will not have been signed yet (by that time).

1. They will have typed all the necessary documents by the end of
the working day. (the letters). 2. She will have read your letter by noon.
(to write the reply). 3. We’ll have translated the article by the begin-
ning of the lesson. (to do exercises). 4. The students will have passed
all their credit-tests by the end of May. (exams). 5. By July they will
have graduated from the University. (to give the dipiomas). 6. The train
will have left the station by the time Mike gets to it. (to send the bus).
7. Max will have read many scientific books by the end of the year. (to
prepare the thesis).

10. ITpeoGpasyiliTe npeanoxReHns B AeHCTBHTEILHOM 3aJ0Te B
CTPaJATe bHbIH (HATHHTE HOBOE NpelIoXKeHAe ¢ AONOIHeHHA HCXO -
HOTO).

1. The pupils had finished their control papers before the bell rang.
2. They had made many mistakes before they learnt English grammar.
3. The students invited Professor Brown to take part in their discussion.
4, They were asking him questions for about two hours. 5. — Who has
written this article? — Professor Brown has written it, He wrote the
article last month. 6, They will have taken Pete to the hospital by 10
o’clock. 7. They were looking for the children everywhere and at last
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they found them in the garden. 8. — Have they already built the new
stadium in your region? — They will build it only in some months.
9. The postman usually brings our newspapers in the morning. But
today he hasn’t brought them yet. 10. The manager has not signed the
documents yet. He is still checking them.

11. Hepeneante cnexyiomle ¢y108a, OOpaTHTe BHHMAHEE HA TO,
a0 upedpxcu dis-, in-, un-, non-, ir- NPRAAIOT CAOBAM OTPHHATE b~
HOEe 3HAMEHRE.

dis-: disadvantage; disconnect; disappear; disclose; discomfort;
discontinue; discount; discredit; discriminate; disintegrate.

im-: imperfect; impossible; immovable; immaterial, improper.

in-: invisible; inaccurate; inactive; incapable; incompact; insig-
nificant; inhuman; informal; ineffective; indifferent; indeci-
sive; inconsumable; incorrect,

un-: uncontrollable; unbelievable; unknown; unchanged; uncom-
fortable; uncommunicative; undisciplined; unexpected; unfa-
vourable; unforgettable; unkind.

non-: non-effective; non-aggressive; noncomparable; noncomput-
able; nonconstant; noncontrollable; nondigital; nondimen-
sional; nonprogrammable; nonusable.

ir-:  irregular; irrelative; irresponsive; irrational; irreplaceable; ir-

recognizable.

12, O3saxoMeTeCh ¢ TEPMANAME TeKCTA 2.

Central processing unit (CPU) — uentpansHblit npoueccop (LIIT)

interchangeably [ ,Inta’tfeindzabli] — s3anmosamenseMsiM obpasoM

precisely [pri'saisli] — Touno

internal memory — BHYTpeHHSS NaMATh, BHyTpeHHee 3Y

input-output port — AOpPT BBOXA-BHBOAA

control unit (CU) [kan’troul ‘ju:nit] — ycrpo#cTBo ynparneHus

arithmetic-togic unit (ALU) — apudmeTuRO-A0THYSCKOE YCTPOH-
CTBO

step-by-step operations — nomarosbie onepaluu

on the other hand — ¢ apyro#i cTOPOHBI

exponentiation [ekspa'nen[l'e1f] — Bo3BeACHHE B CTENEHD

call for — TpeGoBath; NpeXYCMATPUBATD

to load [‘loud] — 3arpyxarth; BHIIQIHATb 3aTPY3Ky
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13. IlpovTHTE TEKCT H CKAKATE, KAKOHl KOMIOHEHT COCTAR/IAET
¢epane KOMUIbIOTEPHOH CHCTEMbI H B YeM 3aK/M0T8eTCH ero yHRnus,

Text 2. CENTRAL PROCESSING UNIT

It is well known in computer science that the words ‘computer’ and
‘processor’ are used interchangeably. Speaking more precisely, ‘compu-
ter’ refers to the central processing unit (CPU) together with an inter-
nal memory. The internal memory, control and processing components
make up the heart of the computer system. Manufacturers design the
CPU to control and carry out basic instructions for their particular
computer.

The CPU coordinates all the activities of the various components
of the computer. It determines which operations should be carried out
and in what order. The CPU controls the operation of the entire sys-
tem by issueing commands to other parts of the system and by acting
on responses. When required it reads information from the memory,
interprets instructions, performs operations on the data according to
the instructions, writes the results back into the memory and moves
information between memory levels or through the input-output ports.

In digital computers the CPU can be divided into two functional
units called the control unit (CU) and the arithmetic-logic unit (ALU).
These two units are made up of electronic circuits with millions of
switches that can be in one of two states, either on or off.

The function of the CU within the central processor is to transmit
coordinating control signals and commands. The control unit is that
part of the computer that directs the sequence of step-by-step opera-
tions of the system, selects instructions and data from memory, inter-
prets the program instructions, and controls the flow between main
storage and the arithmetic-logic unit.

The ALU, on the other hand, is that part of the computer in which
the actual arithmetic operations, namely, addition, subtraction, mul-

Primary Address |
storageh_wsiﬂer

v

Storage [ Instruction
register Togister

v v

Arithmetic- Instruction
logical unit ¢ Decoder counter |

Control unit functional diagram
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tiplication, division and exponentiation, called for in the instructions,
are performed.

Programs and the data on which the CU and the ALU operate,
must be in internal memory in order to be processed. Thus, if located
in secondary memory, devices, such as disks or tapes, programs and
data are first loaded into internal memory.

14, TIpocMoTpHTe TEECT emie pa3. JdafiTe 0TBETH HA BONPOCH,
BCIOML3YR HRPOPMAIMIO TEECTA.

1. What words in computer science are used interchangeably and
why? 2. What components make up the heart of the computer system?
3. What is the function of the CPU? 4. In what way does the CPU
control the operation of the whole system? 5. Name the sequence of
operations the CPU performs (use five verbs). 6. What are the CPU
functional units made of? 7. What is the function of the CU? 8. What
operations are performed in the ALU? 9. Where are data processed?
10. Where are data to be processed loaded into?

15. Haiimare B TexcTax 1 B 2 aEDMiCKHe IKBABAJICHTH C/ICAYI0-
IIAX CJIOBOCOYETAHNI.

OyHKIIHOHANBHAS OpPraHU3alluA; annapatHoe ofecneucHHe
KOMIILIOTEPA; MPOrpaMMHOE 0GECTICYEHKE; YCTPOKCTBO BBOIA; 3a-
NOMUHAIONUIee YCTPOHCTBO; 60K YNpaBAeHUA; COOTBETCTBYIOLIAA
MOKYMEHTallHs; AeHCTBHA KOMIBIOTEPa; CBA3LIBATEL APYT C APYIOM;
BBOIUTH HHPOpMALHIO H3BHE; AeaTh MH(MOPMALIUIO AOCTYMHOIM; BHI-
TIQJIHATE BRIUUCICHHA; BHBOAATh HHOOPMALIIO, BBIABATh KOMaHIBI;
3aCTABMATL BHINOJHATL KOMAHIBl;, BBIXOAHOE YCTPOHCTBO; BHEUIHHA
MUP; CBA3LIBATHCA APYT ¢ APYroM; KOMOWHAUHA AEKTPHUSCKUX
HMITYJIBCOB, XONMOCTOR AMITYNBLC; MMAYJIBCH, PacliO3HABAGMBIC KOM-
NLIOTEPOM; aHAJOTOBBIC H IMGPOBbIE KOMNBIOTEPH; HENMPEPHBHEIE
U3MEpPEeHUST; THCKPSTHRIC BEMHYMHLL; CKOpe¢ CYHTAIOT, YeM H3Meps-
10T; KOMITBIOTEPHEl CMEIAHHOI'O THNA.

leHTtpanbHEI} nponeccop; B3aUMO3aAMEHAEMEIC CIIOBA;, BHYTPEH-
HAA NaMATh (3allOMHHawIlee YCTPOUCTBO — 3Y); OCYIHECTBIATH
OCHOBHBIE KOMaHIb; KOOPAWHHPOBATH ACHCTBHUSA PasiHIHbIX 610K0B;
TIOZaBaTh KOMAH/AbI; MPH HEOOXOMMMOCTH, CUNTHBATE HRDOPMAIIHIO
u3 3V, apu(pMeTHKO-JIOTHUECKOE YCTPOHCTRO; QIEKTPHUESCKHE LICNH
¢ NMepeKTIoYaTENIMH; ABa FOAOKEHUA: BKIIOYEHO HIH BHIKIIOUEHO,
HaNpaBIATh fIOCIEA0BATEALHOCTD MOWArOBBIX ONepautii; TONKOBATEL
KOM8HIHI; ¢ Apyrodl CrOpoHbI; BBITOJHATD CIOXEHWE, BHIHTAHHE,
YMHOXEHHE, ACNECHUES, BO3BEACHHES B CTCIICHD; HAXONUTECA BO BTO-
PHYHOHA NaMATH; 3alPyXaThCA BO BHYTPEHHIOKO ITAMSTD.
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16. IToaGepuTe napsl HIH rpynnbl GANKHX 1O 3HAYEHHIO CAOB
npearoxennbix anxe. Iepesennre cioBa HA PYCCKAH A3BIK,

Verbs: relate, employ, insert, perform, remove, operate, show, in-
terpret, select, issue, use, receive, perform, cause, feed; print, make,
compute, connect, execute, take away, require, act, convert, carry out,
demand, permit, demonstrate, choose, transmit, type, store, get, cal-
culate, proceed, continue, keep, allow.

Nouns: response, unit, component, computation, storage, gate,
amount, digit, element, memory, instruction, device, equipment,
connection, circuit, order, command, information, relation, quantity,
answer, calculation, number, data,

Adjectives: broad, complete, each, appropriate, every, basic, essen-
tial, digital, original, full, wide, initial, major, large, numerical, com-
mon, necessary, usual, important, general, great.

17, Hepepemare HENOYKH CYIIECTBHT/IBHAIX,

Control unit; processing system; data processing system; computer
data processing system; computer components; computer application;
computer-controlled robots; program compatibility; storage capac-
ity; weather forecast; problem-solving devices; customer accounts;
instructions sets; space exploration; traffic control; air traffic control;
fire control; problem solution; problem solution importance; circuit
functions.

18. Pacckaxnute o0 AelicTBHE (PYHKUMOHAMBHLIX YCTPOHCTS KOM-
mbIOTEpA, MOL3YICH NPHBEACHHON HIDEe CXeMOH,
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19. Tlpoanann3npyiiTe H NepeseaNTe HpeANOKenAs, oGpaman
BHEMARAE Ha ynotpebnenne Perfect Continuous Tenses.

1. For hundreds of years people have been dreaming of cosmic
flights. 2. It had been snowing for an hour when I started to drive home.
3. 1 had been driving for 20 minutes before the accident happened.
4, How long will the spacecraft have been flying when it reaches the
space station? It will have been flying for two weeks. 5. How long had
you been studying English before you entered the University? 6. Many
people have been taking the bus every day for many years. 7. That man
has been standing at the bus stop, and has been waiting for the bus for
fifteen minutes. 8. How long will your Granny have been working before
she retires? She will have been working for about 30 years. 9. How long
have they been broadcasting this news ? They have been broadcasting
it for more than 15 minutes already. 10. How long will you have been
reading before you go to bed? I'll have been reading for half an hour
before going to bed.

20, JajiTe oTBeTHl HA BONMPOCH 110 00pa3uaM.
A. in the Present Perfect Continuous.

— Why are you so angry? (quarrel with Max),
— 1 am angry because [’ve been quarrelling with Max.

1. Why are her eyes red? (cry). 2. Why are you so dirty? (repair my
car in the garage). 3. Why is Kate’s coat wet? (walk in the rain). 4. Why
is the Den’s mouth blue? (eat bilberries). 5. How did she learn to speak
English so well? (live in England). 6. Why is Mike not at the lesson?
(wait for Alice). 7. Why is Mary not at the seminar? (look after her lit-
tle brother). 8. Why haven’t they had time to call on us? (arrange their
journey).

B. in the Past Perfect Continuous.

— Did she work at the University? — Yes, she did.
— How long had she been working there before she retired? (for

25 years).
— She had been working at the University for 25 years.

1. Did you stay at the hotel when you were in St. Petersburg? ...
How long ... when Mary arrived? (for a week). 2. Did they study
French before they went to France? ... How long ... (for five years).
3. Did Mr. Smith work at his book last year? ... How long ... before he
sent it to the publishing house? (for about a year). 4. Did you play chess
yesterday? ... How long ... before you took part in the chess tournament
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for the first time? (for five years). S. Did it rain yesterday? ... How long
... before you could go for a walk? (for an hour). 6, Did the Petrenkos
live in Kiev in 1940? ... How long ... when the war broke out? (for ten
years). 7. Did Kate work at the language laboratory last week ? ... How
long ... before she could speak fluently? (for three years).

C. in the Future Perfect Continuous.

— How long will he have been working at the factory by the end of
this year? (for twenty years).
— He will have been working there for twenty years.

1. How long will you have been writing your book when 1 arrive?
{for some months). 2. How long will she have been studying English
when she enters the University? (for seven years). 3. How long will he
have been working at his thesis when his supervisor come back from
America? (for half a year). 4. How long will Mrs. Rice have been teach-
ing Russian before she comes to Russia? (for three years). 5. How long
will the train have been running when it reaches Tula? (for 12 hours).
6. How long will they have been waiting for Ann when she returns from
the concert? (for about four hours). 7. How long will Alex have been
using your car before you return from Moscow? (for three weeks).

21. Ilepepeante npennoxenna. Ilocrapaiirech 3aNOMHETH YNO-
Tpefienne mpeLIOros.

After, before

1. The students entered the room one affer the other and left after
the lecture was over. 2. Father is leaving the day after tomorrow, before
I take my exam. 3. Do you always have a walk before supper? — No,
I try to live according to the proverb: affer dinner sleep a while, affer
supper walk a mile. 4. Before 1918 Petrograd was the capital of Russia
and St. Petersburg is considered the second capital before now. It’s a
wonderful city now, I’ve never been there before. 5. Ann was named
after her Grandmother and 00k affer her mother in appearance and af-
ter her father in character. 6. — Couldn’t you do the room long before,
Kate? — I’m sorry, 1 couldn’t, but I'll do it before long. 7. — Do you
know that Alice got married just gffer her birthday? — Yes, I've heard
that before. 8. — What’s the matter with Nick, affer alf? — He must
have fallen ill. — You don’t say so. What a pity! He seemed quite well
just the day before,

Till, until, since

1. Mike left Moscow in 2005 and I haven’t seen him since. 2. Don’t
be in a hurry, wait 7l (until) the train will stop. 3. Until recent times the
other side of the Moon was not seen by anybody. 4. It has been rain-
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ing since morning. Let’s wait #ill (until) the rain stops. 5. Don’t talk to
him unril he pays attention to you and don’t make any actions unri/ he
asks you about it. 6. I hope I'll finish this work £/l 5 o’clock. 7. Heat
water until it boils. 8. About 50 years have passed since the first man was
launched into space. 9. ~- Since when have you cleaned the window? —
I cleaned it last summer and haven’t cleaned it since then. 10. Since
Ann is ill, Mark decided to do the work for her. He has been working in
the reading hail since 10 o’clock.

22. TlonGepuTe ARINBliCKAE IKBHBAJICHTH CleayOmEM GpasaM.
[ocTapaitrech ynorpeGuTe NpABHAbHBIA HpeAIOL.

Ho cux nop (paHbliie); 3a00Arc A0 3TOro; 10 00e1a; NOCAe MOEro
AHA POXKACHHA; APYr 3a APYTOM; B KOHIIE KOHLIOB; 10 HEHABHETO
BPEMEHM; HaKaHYHS; MOCIEe3aBTPa; NIO3aBICPa; 10KA HE MPSKPATUTCA
OOXIb; ¢ TeX MOP KakK; CKOpo (BCKOpE); paHblie S ITON0 He CIBILIAN;
OBITH TOXOXWUM Ha KOro-amdo; MOZOXKAU NMOKa OHA He NPUACT, OH
TpeHMpyercs ¢ 10 9acos; Ha3BaTh B YeCTh GabyIuKH.

23, CocTaBbTe Ha PYCCKOM A3bIKe pedepaTl K TeKeTaM 3 n 4,
OOparaTe BHAMAHHE HA TO, YTO CTHIb pedepaToB W AHHOTAINMH, KAK
HpABHJIO, HMeeT §e3TMIHOCTHLI XapakTep. Boibepurte A HCNONL3Y-
Te pd paboTe ceAYIOIHE KIHINE:

Cmamen (mexcm) noceruiena npobaeme / ¢onpocy ...
B navase cmambpu — pedb MOET O ...

— JAeTCA OnpedecsieHue ...

— O0OCHOBHIBAETCA 3HAYUMOCTE ...

— NPUBACKAETCT BHHMAHHE K ...
Haasee — ONHCHBAETCA ...

— paccKa3biBaeTes ...

— paccMaTpHBAeTCA ...

— H3JIAraercd ...
B uacmnocmu, — OTMEJAETCs, HAIIPUMED, ...

— NOAPOOHO HANAraeTCH ...

— ONUCKHIBAETCA CXEMA ...

— YKa3bIBaeTCH ...

~- JOKA3LIBAETCA MBICHD ...
Haxoney —-- pacKkphIBaercH ...
B 3axmovenue — TNIPNBOAATCS NPHMEPH
Ilodsimoxcuean cxasannoe, CACOyeT OTMETHTD ...
Kax mue xancemen, CTaTha NPSACTABASCT KTEPEC MIA ...
Jymaemcesn, CTaThs1 MOXET 0Ka3aThCA MONE3HOH Hnd ...
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Text 3. KINDS OF COMPUTERS

There are some types of computers: personal computers, main-
frames, laptop computers, mini computers, super computers and em-
bedded computers.

A “desktop computer” is a small machine that has a screen (which
is not part of the computer). Most people keep them on top of a desk,
that is why they are called “desktop computers.” Desktop computers
are all-in-one computers that have the CPU and speaker in the same
case as the monitor. “Laptop computers” are computers small enough
to fit on your lap. This makes them easy to carry around. Both laptops
and desktops are called personal computers, because one person at a
time uses them for things like playing music, surfing the web, or playing
video games.

There are bigger computers that many people at a time can use.
These are called “Mainframes,” and these computers do all the things
that make things like the internet work. You can think of a personal
computer like this: the personal computer is like your skin: you can see
it, other people can see it, and through your skin you feel wind, water,
air, and the rest of the world. A mainframe is more like your internal
organs: you (hopefully) never see them, and you barely even think
about them, but if they suddenly went missing, you would have some
very big problems.

There is another type of computer, called an embedded computer.
An embedded computer is a computer that does one thing and one
thing only, and usually does it very well. For example, an alarm clock
is an embedded computer: it tells the time. Unlike your personal com-
puter, you cannot use your clock to play Tetris. Because of this, we say
that embedded computers cannot be programmed, because you can-
not install programs like Tetris on your clock. Some mobile phones,
automatic teller machines, microwave ovens, CD players and cars are
examples of embedded computers.

Text 4. APPLICATION OF COMPUTERS

At present a great deal of the work force of most countries is en-
gaged in creating, processing, storing, communicating and just working
with information. Computers have become commonplace in homes,
offices, stores, schools, research institutes, plants.

One of the most important jobs that computers do for peopie is
helping with communication. Computers have helped people move
forward in science, medicine, business, and learning, because they let
experts from anywhere in the world work with each other and share
information. The Internet lets people communicate between their
computers.

84



The use of computers in business and industry is widespread today.
Computer-controlled robots are able to improve the quality of manu-
factured products and to increase the productivity of industry. Comput-
ers can control the work of power stations, plants and docks. They help
in making different decisions and in management of economy.

The work of banks depends upon computer terminals for millions
of daily operations. Without these terminals, records of deposits and
withdrawals* would be difficult to maintain**.

Computers form a part of many military systems including com-
munication and fire control. They are applied for automatic piloting
and automatic navigation. Space exploration depends on computers
for guidance and research of on-board environment***, Air traffic con-
trol is impossible without computer application. It fully depends upon
computer-generated information.

Computers find application in astronomy and upper atmosphere
research. Weather forecasting, library information services can benefit
from computers too.

Computers became valuable medicat diagnostic tools. They are used
for optical scanning and image processing. Technicians can operate
computer tomography scanners which combine x-rays with computer
technology to give sectional views of patients. The views then can be
combined into a single image shown on the screen.

It should be noticed that learning on a computer can be fun. Studies
spend more time with computer-aided instruction performing the as-
signed task, as compared with conventional classroom.

Notes:

* deposits and withdrawals — BknagM A H3LATHE (BbIeMKA).
** {o maintain records — BeCTH yueT.
*** on-board environment — GopToBoe OKpYKEHHE.

24, BuinoJHHTe NHChbMERHLH UepeBoa TeKCTOB N0 BAPHAHTAM.

Text 5. MEMORY

It is interesting to note that memory, one of the basic components
of the computer, is often called storage. It stores calculation program,
the calculation formulae, initial data, intermediate and final results.
Therefore, the functions of the computer memory may be classified
in the following way. Firstly, the computer memory must store the
information transmitted from the input and other devices. Secondly,
memory should produce the information needed for the computation
process to all other devices of the computer.
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Generally, memory consists of two main parts called the main,
primary or internal, memory and the secondary, or external memory.
The advantage of the primary memory is an extremely high speed. The
secondary memory has a comparatively low speed, but it is capable of
storing far greater amount of information than the main memory. The
primary storage takes a direct part in the computational process. The
secondary storage provides the information necessary for a single step
in the sequence of computation steps.

The most important performance characteristics of a storage unit
are speed, capacity and reliability. Its speed is measured in cycle time.
Its capacity is measured by the number of machine words or binary
digits. Its reliability is measured by the number of failures (oTka3) per
unit of time.

Texr 6. PERSONAL COMPUTERS

Personal computers (PC) appeared in the late 1970s. One of the first
and most popular personal computers was the Apple I1, introduced in
1977 by Apple Computer (company). This computer as well as IBM*
PC became the most widely spread computers in the world. In less than
a decade the microcomputer has been transformed from a calculator
and hobbyist's toy into a personal computer for aimost everyone.

What is a personal computer? How can this device be character-
ized?

First, a personal computer is microprocessor-based. Its central
processing unit, called a microprocessor unit, or MPU, is concentrated
on a single silicon chip.

Second, a PC has a memory and word size that are smaller than
those of minicomputers and large computers.

Third, a PC uses smaller, less expensive, and less powerful input,
output and storage components than do large computer systems. Most
often, input is by means of a keyboard, soft-copy output is displayed
on & cathode-ray tube screen. Hard-copy output is produced on a low-
speed character printer.

A PC employs floppy disks as the principal online and offline stor-
age** devices and also as input and output media.

Finally, a PC is a general-purpose, stand-alone system that can be-
gin to work when plugged in and be moved from place to place.

Probably the most distinguishing feature of a personal computer is
that it is used by an individual, usually in an interactive mode. Regard-
less of the purpose for which it is used, either for leisure activities in the
home or for business applications in the office, we can consider it to be
a personal compufer.
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Notes:
* IBM -~ International Business Machine — dupmMa no TIpon3BOICTBY
KOMITBIOTEPOB,
** online and offline storage — HeapTOHOMHOE 3Y (OMEPATHBHO AOCTYII-
Hag NaMATh) H ABTOHOMHOE 3Y.

TESTS
1. ITonGepuTe BMECTO NPONMYCKOS MOAXOANMIME HO CMBICTY CIOBA,
1. The method of all functional categories to one another
represents the functional organization of a computer.
a) showing; b) relating;
¢) performing; d) entering.
2. Instructions and data are fed through the equipment to
the .
a) output; b) memory;
¢) input; d) control.
3. The main units of the computer communicate with each other
a machine language.
a) in spite of; b) because of;
¢) by means of; d) in connection with.
4. The control unit serves for orderss.
a) reading; b) interpreting;
¢} inputting; d) storing.
5. The four are used to perform basic operations in a com-
puter.
a} basics; b) circuits;
¢) tools; d) means.
6. A computer can solve very complex numerical
a) communication; b) computations;
¢) instructions; d) compensation.
7. Numbers and instructions forming the program are in
the memory.
a) solved; b) supplied;
¢) simulated; d) stored.
8. Any digital calculation is usually broken down into a of
elementary operations.
a) sequence; b) storage;
c) segments; d) sections.
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9. The function of memory is to store the original input

data the partial results.
a) not only ... but also; b) either ... or;
¢) neither ... nor; d) no sooner ... than.
10. The includes the control unit and the arithmetic-logical
unit.
a) memory; b) input-output unit;
¢) central processor; d) arithmetic-logic unit.

2. ComacyliTe ci0Ba B JieBOH KOJIOHKe ¢ HX HHTepnperanues,
npeAnoXeHHON cnpasa.

1. Functional organi- a) processes and stores large amount of data and

zation solves of a computer problems of numerical

computations.

2. Input b) simulates physical systems,

3. Memory ¢) method of interrelation of the main units of
a computer.

4, Control unit d) removes data from the device to the outside
world.

5. Output ¢) inserts information into the computer.

6. Arithmetic unit  f) a code of combinations of electric pulses.

7. Machine language g) performs addition, subtraction, multiplica-
tion, etc.

8. Central processor h) stores original data as well as partial results.

9. Digital computer i) causes all parts of the computer to act as a
team.

10. Analog computer j) controls the operation of the system by issue-
ing commands to other units.

3. Packpoitre cKOOKN H IOCTaBLTE IIAroNa B HyXHOH Qopme.

1. It was clear that the possibility of error (to reduce) if data (to
put) correctly into the data processing system. 2. The teacher told us
that by the beginning of the 20-th century electromechanical machines
(to develop) and (to use) for business data processing. 3. Those early
electromechanical processors (to call) unit record machines because
each punched card (nepdokapra) (to contain) a unit of data. 4. Ones
data (to enter) correctly into the computer, human manipulations (to
eliminate). 5. He explained that a set of instructions and data usually
(to insert) through the input equipment to the memory where they
(to store). 6. We knew that as soon as information (to enter) into the
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system properly the human manipulation (to limit). 7. He noted that it
(to be) A. Yoffe, the prominent Russian scientist, who (to prove) that
semiconductors {can use) for the direct conversion of heat and light
into electric power and due to this invention photocells (to develop).
8. They said that research work now (to carry out) in that field of sci-
ence. 9. Father promised that if Nick (to study well) he (to buy) a new
computer next month. 10. He said that he not (to know) what the main
capabilities of computers (to be).



Unit 6
COMMUNICATION SYSTEMS

People stop thinking when they stop reading.
Didro

Texctni: Some Steps from the History of Communication Systems
Development. Radio Communication. Modern Means of Com-
munication. The Invention of Radio. Radio Transmitters. Radio
Receivers

Ipammaruxa: CornacoBanue BpeMeH. [IpsaMas U KocBeHHas peyb.
Ipmaactue: Participle I, Participle II, Perfect Participle. HezaBu-
CHMBIit prdacTHEIR 06opoT. Ilpeanoru above, below, over, under,
up, down, along, across. CocTaBHbIE [IPEIIOTH

1. O3HaROMBTECH ¢ TEPMHHAMN TeKCTa 1.

Something like — HegTO MOAOGHOE

means of communication — cpeACTBa CBA3M

the telegraph sending key — TeaerpadHsbiii Koy

dots and dashes — TOUKH K TUpE

the mirror galvanometer — 3epKaJIbHbIi [A/IEBAHOMETD

powdered carbon — NOPOLIKOBKH YIIEPOA

a far sensitive receiver — ropasgo 0onee YyBCTBUTE/IBHLIA IPHEMHHK

the method of frequency modulation — MeTom YacToTHOM MoOny-
NAHA -

wireless communication — 6ecnpoBOAHAA CBI3b

a transmitting / receiving coil -~ nepesamoman / npMHUMAalOMasA
KATYIIIKa




2, TIpowTHTe TEKCT H PACCKAKHTE O POJIN POCCHHCKHX YYeHMX B
HCTODMH PAIBHTHA CHCTEM CBA3H.

Text 1. SOME STEPS FROM THE HISTORY
OF COMMUNICATION SYSTEMS DEVELOPMENT

Long long ago men found it necessary to communicate at a dis-
tance. When the alphabet was invented, they began to use papyrus and
something like the modem letter appeared. The first to send letters
were the ancient Egyptians. A mnner delivered them. But the best poszal
system of ancient times was organized by the Romans.

From then on until the 19-th century there were practically no ad-
vances in the means of communication. Even when Queen Victoria be-
gan to rule England in 1837, her means of communication with distant
parts of her empire were no faster than those of Julius Caesar.

The first practical electromagnetic telegraph -
was invented by the Russian scientist Pavel
Shilling in 1828, and in 1832 he established
telegraph communication between the Winter
Palace and the Ministry of Transport in St. Pe-
tersburg. Shilling’s work was continued in Rus-
sia by B. Yakobi, who made several improve-
ments in the electromagnetic telegraph and G
linked St. Petersburg with Tsarskoye Selo. This
25 kilometre-line was the longest in the world
at that time. Yakobi invented the telegraph
sending key, adopted by the American Samuel
Morse. Morse, however, invented the telegraph
code of dots and dashes, which is used all over
the world to this day.

The first transatlantic telegraph cable from Europe to America was
laid in 1858 due¢ to the great British scientist Professor William Thom-
son. He also invented the mirror galvanometer, the very sensitive instru-
ment used at first to receive signals transmitted over very long cables.
Three letters could be transmitted per minute over the first transatlan-
tic cable. The present speed of operation of telegraph cables reaches
2,500 letters per minute.

The telephone is a much younger invention than the telegraph. The
French mechanic Charles Boursel first suggested the idea of transmit-
ting speech electrically. The first telephone that found application was
invented by the American Graham Bell in 1876. Russian inventors
made several important improvements in the telephone. In 1879 the
Russian engineer Mikhalsky made a microphone with powdered car-

B. Yakobi
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bon, a prototype of the present-day microphone. Next year another
Russian inventor, Golubitsky made a far sensitive receiver than the re-
ceiver of Bell. In 1880 the Russian military communication expert G.
Ignatyev invented a device that made it possible to use the same wire
simultaneously for a telephone conversation and for telegraph commu-
nication. Today the method of frequency modulation makes it possible
to transmit several hundred telephone conversations over the same wire
simultaneously.

The telegraph and the telephone were soon followed by an even
more wonderful invention, which made possible communication with-
out wires. Numerous scientists from different countries contributed to
the appearance of wireless communication. Heinrich Hertz constructed
a primitive radio system capable of transmitting and receiving space
waves through free space. In 1893, Nikola Tesla, in America, first dem-
onstrated the feasibility of wireless communications. He proved that
intelligible messages could be transmitted without wires and established
a system which was composed of a transmitting coil (or conductor)
and a receiving coil. At last, in 1895, the Russian scientist A. S. Popov
demonstrated his first radio receiver. In March 1897 G. Marconi, an
Italian inventor, transmitted wireless telegraphy signals over a distance
of two miles and later he established the first transatiantic radio com-
munication between Canada and England. For this achievement he was
awarded the Nobel Prize.

Guglielmo Marconi

Early uses of communication were maritime for sending telegraphic
messages using Morse code between ships and land. Radio was used
to pass on orders and communications between armies and navies in
World War I. Broadcasting became possible in the 1920s with the in-
troduction of radio receivers in Europe and the U.S.A. Another use of
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radio was the development of detecting and locating aircraft and ships
by the use of radar.

Today radio takes many forms, including wireless networks and mo-
bile communications of all types, as well as radio broadcasting.

3. TIpocMoTpHTe TeKeT eme pa3. JaliTe oTBeThl HA BORPOCHI, HC-
Nob3yd HHPOPMADHIO TEKCTA,

1. When and how did the first messages appear? 2. Where were the
first letters delivered? 3. Who established the first telegraph and when?
4, Who continued and improved the achievements of P. Shilling?
5. What did B, Yakobi invent? 6. What is S. Morse famous for? 7. Who
first suggested the idea of transmitting speech? 8. What Russian engi-
neers perfected the idea of telephone conversation? 9. What scientists
contributed to the development of wireless communication? 10. Who
was awarded the Nobel Prize and what for?

4. TIpouraTe B KoragaliTech 0 3HaYCHHA CACAYIOIIMX HHTEPHA-
MHORAIBHBIX CJOB,

Communication system; distance; the alphabet; papyrus; practical
electromagnetic telegraph; the Ministry of Transport; the telegraph
code; transatlantic telegraph cable; galvanometer; instrument; signals;
minute; telephone; a microphone; a prototype; the method; modula-
tion; the theoretical basis; eleciromagnetism; a primitive radio system;
to demonstrate; a conductor; telegraphy signals; radio signals; transat-
lantic radio communication; the Nobel Prize; Morse code; radar.

5. [IpouTHTE, HEpeBeANTEe H 3AMOMHHTE C/ACAYIOMHE CNOBO-
COYETAHHSA.

Communication system development; postal system; from then
on; to establish telegraph communication; to make several improve-
ments; the telegraph sending key; the telegraph code of dots and
dashes; to lay the cable; due to; to invent the mirror galvanometer; at
first; to transmit per minute; to reach the speed of operation; the idea
of transmitting speech; to find application; to make several important
improvements; powdered carbon; the present-day microphone; a far
sensitive receiver; to use the same wire simultaneously; to contribute
to the appearance of wireless communication; the feasibility of wire-
less communications; inteltigible messages; a transmitting coil and a
receiving coil; at last; a radio receiver; to be awarded the Nobel Prize;
to pass on orders; radio broadcasting; to become feasible; detecting and
locating aircraft and ships.
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6. BcnomuuTe 3Ha9€HHe IVIAT0JI0B ¥ NepeBeanTe HX NPOH3BOIHbIE,

To transmit — transmitter; transmission; transmitted; transmissible;
transmitting (coil).

To receive — receiver; reception; receptive; receptivity; receiving
(coil).

To communicate — communication; communicative; uncommuni-
cative; communicator.

To improve — improvement; improver; improved; unimproved; im-
provable; unimprovable.

To appear — to disappear; appearance; disappearance.

To establish — to disestablish; established; establishment.

1o follow — follower; following.

7o contribute — contribution; contributor; contributory.

To invent — inventor; invention; invented.

To predict — predicted; prediction; predictor.

7. Hpowrure TekeT. CpasHuTE H NPORKANUIHPYHTE YnoTpedaenne
AHITIHHCKAX BpeMeH B EOCBCHHOR pevH.

Unfair Accusations
Margaret’s boss, Mr. Lewis, sent her a memo (memorandum).

To: Margaret Parker
From: Mr. Lewis
Reason: Your Performance at Work
I’'m concerned at your performance at work.
You kave been working too slowly.
You often get to work late.
You teok too many sick days last month.
You aren’t very polite to the customers.
And you don’t get along with the other employees.
I’d like to meet with you as soon as possible to discuss this.

In the memo Mr. Lewis said that Margaret had been working too
slowly. He also said that she got to work too late. In addition, he ob-
served that she had taken too many sick days the month before. He also
mentioned that she wasn’t very polite to the customers. And finally he
complained that she didn’t come along with the other employees.

When Margaret got the memo, she was very upset. She feels that her
boss s making unfair accusations. Margaret is sure that she hasn’t been
working too slowly. She also feels that she doesn’t often get to work late.
In Margaret’s opinion, she didn’t rake too many sick days last month.
She rthinks she is rather polite to the customers and gets along well with
the other employees.
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8. IMpeobGpasyiiTe yTBEPANTENbHBIC MPEIOKEHHA B KOCECHHYIO
peus no obpasny.
A,

— 1 study English at school.
— What does he (she) say?
— He (she) says (that) he (she) studies English at school.

1. Ilike apples better that oranges. 2. I am fond of electric engineer-
ing. 3. I have lost my money. 4. I went to the seaside with a friend of
mine. 5. I shall be at the college at 8 o’clock sharp. 6. I had read War
and Peace before I went to see the film. 7. We’ll come to the evening
party in time. 8. I am going to the theatre with my cousine. 9. ['ve been
studying English for five years already. 10. They were playing chess
when I saw them,

Bt

— I am very busy and can’t help you.
— What did he (she) say (tell you)?
— He said (that) he was very busy and couldn’t help you.

1. My train leaves at six sharp. 2. I know these two girls very well.
3. My friend is waiting outside. 4. We don’t remember where Tom lives.
5. We are reading Anna Karenina this term. 6. Helen’s brother is not a
teacher. 7. It’s a pity that Fred hates higher mathematics. 8. I am aw-
fully sorry. 9. It’s snowing heavily. 10. I don’t like the way Den speaks
English,

C.

— I met her last year.

— What did ke say?

— He said (that) he had met her the previous year.
1. T stayed at this hotel two years ago. 2. You came too late. 3, I’ve

been ill for a fortnight. 4. We’ve been shopping all the morning. 5. I had

no time to look through the newspapers. 6. I have read half the book al-

ready. 7. We enjoyed the game last week. 8. My brother didn’t go fishing

yesterday. 9. We have just ordered the tickets for the new performance at

the theatre. 10. The Smirnovs have been living here since 1993,

D,

— I shall be ready in some minutes.
— What did he say?
— He said (that) he would be ready in some minutes.
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1. I’il check up your papers tomorrow. 2. I'll leave the plan on
the table. 3. The new satellite will be launched in some days. 4. I’li
be translating the article all day long. 5. Helen will have returned by
September. 6. President will soon appoint Prime Minister. 7. Pete will
go to the country for his summer holidays next year. 8. I’ll inform you
about it later. 9. Elections to the State Duma will have taken place by
the end of the year. 10. The bill will soon be approved by the President.

9. HpeobpasyliTe ARaAOT B KocBeHAYI0 pedb. (Mcenmomb3yiiTe
cxoea: He wondered; wanted to know; was interested in; added...)
Hauusre paccka3 caeayiomum oOpasom: Alex was very surprised to
see Max and said that he had never expected to meet him there. Max
greeted him and noticed that it was a small world ... Beryadre auanor
BAH3YCTh.

Hello! How is life?

Alex: Why, if it isn’t Max. What a pleasant surprise! Never expected
to meet you here,

Max: Hello, Alex, This is a small world. It’s a long time since I saw
you last. I’'m happy to see you. How are you?

A.: Fine, thank you, and how are you getting on?

M.: No complaints, thanks. How is life?

A.: Life is going its usual way. And how are things with you?

M.: Ah, nothing to boast of.

A.: You look upset. What’s the matter?

M.: [Ihave problems at school.

A.: CanI help you?

M.: [I’m afraid, not. Thank you very much.

A.: I wish you good luck, then. Good bye.

M.: So long. See you later.

10, Chopmymupyiite BONpoCH H JaiiTe OTBETH HA HHX, NOALIYICH
NpeAN0XKeHHLIMH KOCBEHHBIMH Bonpocamy, PaboTaitte B napax.

1. Ask your friend what he usually does on Sundays. 2. Ask him
how many exams he will have to take this summer. 3. Ask him if he has
been asked at the English lesson. 4. Ask him if he will have translated
the English texts by tomorrow. 5. Ask him how long he had been taught
English. 6. Ask him what sport he goes in for if any. 7. Ask him if there
are excellent facilities for sport in his school. 8. Ask him if he has ever
taken part in any sport competition. 9. Ask him if he knows the date
when the first man was launched into space. 10. Ask him if he has any
idea of the spheres of computer application.
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11. Tlepesempre npeanoxenun, o6panian sauManne HA YNoTpes-
NeHHE NPeIoTon:

Above, below

1. Tt was very cold last January; the temperature was about 20 de-
grees below zero. But summer was rather hot — about 40 degrees above
zero. 2. When I was leaving the house I heard a noise above. 3. Health
is above wealth. 4. This staircase leads above, to the second floor. 5. He
likes to stand on the hill-top and look at the plains below him. 6. I can
see everything from gbove. 7. The water came above his knee and his
coat became wet as it reached below the knee. 8. The plane was flying
about 10 thousand meters gbove the sea-level.

Over, under

1. People speak English all over the world. 2. — Excuse me, where
is the bus stop? — It’s over there, round the comer. 3. I have no control
over the circumstances. But under these circumstances it’s impossible
to fulfil my promise. 4. The plan is under discussion at the present mo-
ment. They speak about if over and over again. 5, We were tired, for we
were walking for over three hours and we lay down under the tree to
rest. 6. He took the dictionary from under my eyes and I didn’t notice
it. 7. Who is the boy standing over there, at the window? — It’s Vadim,
my friend, he lives on the floor above, just under the attic, a small room
below the roof. 8. Children under 14 are not allowed to see that film.
Pay attention to the above-mentioned fact.

Up, down

1. I say, Den, I wanted to talk to you over the telephone but you
didn’t pick up the receiver. Where were you up to 11 o’clock, 1 won-
der? 2. — Where do you live? —Well, write down my address, before
you forget it. Go down the street, then take the first tuming to the
left. 3. Transformers, as we know, can step up and down the voltage.
4. Hurry up, pupils. Hand in your control papers. The time is up and
the lesson is over. 5. The boys were sitting up all the night talking and
mother couldn’t wake them up in the morning, 6. I looked down and
saw Pete running down the road. 7. What is up with you, Pete? Your
work is not quite up to the mark. You must work harder. When you
grow up, you won’t be able to become a successful man because of your
laziness. And give up smoking, it gives you much harm. 8. Nick was
saving up money for several years and bought an up-fo-date model of
the Moskvich at last.

Along, across, through
1. When we were walking a/ong the bank of the river we saw a fallen
tree lying across the road. 2. He made his way through the crowd with
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great difficulties. 3. We took all our dictionaries afong. But we didn’t
know the language and spoke with the Chinese shrough an interpreter.
4, 1 came across my old friend when we were walking along the road.
5. The boy got an unsatisfactory mark only fhrough his carelessness.
6. How are they getting along? — I’m afraid, they don’t get along. —
I knew it all along. 7. The construction of a railway line across the taiga
required great engineering skill. 8. The rays of the sun pass through the
atmosphere without heating it.

12. IToa6epuTe anrHiicKHe SEBHBAJICATH CeXYIOMHM dpazam.
HocTapaiiTech ynoTpeOuTh IPABHABHSIE NPEIIOTH,

300pOBBE HOPOXE HEHET; BO BCSH CTPaHE; HpU AaHHLIX 06CTOA-
TENBCTBAX; HH MPH KaKHX OGCTOATENbCTBAX, TEMIIeparypa HUxe /
BBILIE HYN; B 9cM Aeno?; obcyxkzacMad NpobieMa; JNSCTHHLA BeaeT
BBEpPX; BpeMs HCTEKJIO; YPOK 3aKOHYWICS, BOH TaM, 33 YIJIOM; BHILES-
YTIOMAHYTHIH (PaKkT; HaX YPOBHEM MOpA; H3-3a GONEe3HH; CBBILIC ABYX
YacoB; NOI ACPeBOM; HeTH A0 16 JeT; coBpeMeHHas MaliHA.

IIporankusaTbes CKBO3b TONIY; PA3rOBapHBaTh Yepe3 NepeBOXIN-
Ka; TOBOPHTH 110 TeNe(OHY; IUILITD 10 PeKe; IOKKUXATh K MOBRINATh
HANpKEHKE,; BIAACTh CHTYalMeH; CJBILUATE MO paguo; B3STh U3-TTON
HOCAa; [TIOIKRATH TeNe(POHHYI) TPYOKY; 'OBOPHTE 0e3 YMONIKY; 3alIMCATh
anpec; ObITh Ha XOJKHOHK BRICOTS (FOOMTBCH); CAAUTECh; BCTAHETE,
MOXAJIYHCTa; TTIOTOPONMTECH; CIIYCKATECA BHU3, XHUTh 3TaXOM BHIIIC,;
cayualiHO HaTaNKHBATECA {BCTPEIATECH); NAOMTD ¢ JIIOOEMH; OpOCHTH
XYPHTb; (3HaTh) ¢ CAMOro Hayana; MpoxXonUThk CKBO3b aTMochepy;
SKOHOMHTD ICHBI'H; KaK NOXHBacTe?

13. O3HAKOMATECH ¢ TEPMHHAMM TEKCTA 2,

A transmitter {treenz'mita] — mepesaTauk

a receiver [r1'si:va] — npHeMHHUX

a high-frequency oscillator [hai ‘fri;kwansi 'ssileito] — Bricokoga-
CTOTHbIM reHepaTop KoneGaHui

an oscillatory circuit ['os1latar1 ‘so:kit] — KoneGaTeNEHEIN KORTYD

a capacitor [ka’paesits] — KoHzeHcaTOp

an amplifier ['emplifaia] — ycrumurens

to travel — pacIIpoCTPaHATLCS

{ransmitting range — XaNbHOCTE HEpSAaYH

the audio frequency [‘o:d1ou 'frizkwensi] — 3ByKoBas wacrora

a detector — AECTEKTOp, CACHAINMI MEXaHH3IM

a rectifier — BEIMPAMHUTENDb, ACTOHATOD

to couple together — coeauAsTHL, CNAapHBaTH

by means of a switch — ¢ NOMOIIBIO NEpeKNIoYaTeNs (KOMMYTaTopa)
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14. ITpoamuTe TeECT 2 B OGBACHRTE KOPOTKO NPHENMR ACHCTBHA
PANHOCBS3H,

Text 2. RADIO COMMUNICATION

Radio communication is the transmission of high frequency energy
from the transmitter to the receiver without wires. Radio is a device
that transmits and receives signals and programs by electromagnetic
waves. Since the process of radio communication includes transmission
and reception of signals, the two necessary components of radio are a
transmitter and a receiver.

The first component of radio, the transmitter, is a device producing
radio-frequency energy. The transmitter consists of a high-frequency
oscillator including an oscillatory circuit (a coil and a capacitor) and
one or more amplifiers. Electric oscillations are produced in the an-
tenna of the transmitter. They travel in all directions. Electron lamps are
used to amplify currents and give greater transmitting range and better
reception.

Radio waves are electric waves of very high frequency; they travel
through space at the speed of light, and differ from other wave forms
only in frequency (number of vibrations per second).

The second important component of radio communication is the
receiver, a device that receives waves sent out by a transmiiter. Radio
receiver demodulates these waves, and they are heard as speech, music
or signals. To understand this process let us consider the principle of
operation of these devices.

A microphone is connected to the circuit of the transmitting an-
tenna. When we speak into the microphone its resistance varies with
the audio frequency. An alternating current is established in the mi-
crophone and antenna circuits, and its frequency is the same as the
audio frequency. Oscillations of the same frequency are induced in the
antenna and the oscillatory circuit of a receiver. These oscillations are
in fact a high-frequency current. In order to reproduce the transmit-
ted sound, this current modulated by audio frequency should be sent
through the telephone, and a detector or rectifier should be connected
to the telephone circuit. The audio frequency rectified current passes
through the telephone and produces oscillations. These oscillations
will reproduce the sounds produced at the transmitting station. The
operation of a radio set will be the better, the more energy is received
by its oscillatory circuit. The oscillatory circuit is also provided with a
ground. It is important for good operation of the receiver. The antenna
shouid be grounded by means of a switch.

Internet radio, also known as web radio or net radio, is an audio
broadcasting service transmitted via the Internet. Internet radio ser-
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vices are usually accessible from anywhere in the world. This makes it
popular among listeners with interests that are not adequately served by
local radio stations. Internet radio services offer news, sports, talk and
various genres of music — everything that is available on traditional
radio stations.

15. IIpocmoTpuTE TEKCT eme pa3. JaliTe oTBeTH HA BOMPOCH,
HCNOMb3YS MHGOPMALMIO TeKCTa.

1. What is radio communication? 2. What are the main components
of radio? 3. What is the transmitter? 4. What does it consist of? 5. What
is used for amplifying currents? 6. What happens in the microphone
when we speak into it? 7. What kind of current is established in the
microphone and antennas circuit? 8. What device should be connected
to the circuit in order to reproduce the transmitted sounds? 9. By what
means is the antenna grounded? 10. How are transmitted sounds re-
produced in the receiver?

16, Halinure B Texcrax 1 A 2 anra#cxue SKBHBANCHTS CAEAYIO-
mEX CJ0BOCOYCTAHHM,

Pa3zButae cUCTEM CBS3H; KOCTABJATH COOOIMEHNA; C TeX MOp;
CpENCTBA CBA3H; VCTAHOBUTH TenerpadHYIO ¢BA3b; H306pecTH Te-
JeTpaHEI KI0Y; KO, COCTOSIIMN U3 TOYEK U TUpe; Hraronaps,
3epKANBHBIA ralsBaHOMETP; YYBCTBHTERABHHI Npubop; CHavana;
HalTH NPUMEHEHUE; BaXHbIe YCOBEPLICHCTBOBaHUS, NOPOLIKOBLI
yrJIepol; coBpeMeHHbIH MUKPOQOH; ropasno Gonee UyBCTBUTETLHEIH
NIpYEeMRHK; CACIa] BOSMOXHEIM; HCMOMB30BATh OAMH U TOT Xe Ipo-
BOA OMHOBPEMEHHO; 33 TeaeGOHOM NMOCACEOBAN; CBA3L 63 NIPOBOIOE;
CONeiCTROBATE MOABNEHKHIO GECTIPOBOAHON CBA3M; NOHATHEE IIOCa~
HUSA; repeaaomas 1 IpUHAMA0IHAsg KATYIIKH; HAKOHEL; IPHCYXIAaTb
Hob6enenckyio npeMHK; GeCIPOBOTHEE CeTH, MOGUIbHASA CBA3b.

Paayoceasb, nepenaua BHICOKOIACTOTHOH SHEPIUH, [ICPEAaBaTh 1
NMPUEMMATh CUTHANbI; 3JMEKTPOMArHUTHBIC BOJHH; Mepenada U NpH-
eM; NepenaTdK M MPUEMHHK; BHICOKOYACTOTHBINA MeHEpaTop Kone-
Ganmit; KomeGaTenbHbIN KOHTYD; KaTYIIKa MHIYKTHBHOCTH, KOHIEH-
CaTOp; YCHINTENb; SJMEKTPHUYECKUE KOACOAHNA PacIPOCTPaAHIIOTCS
BO BCeX HampaBJcHHAX; AUATIA30H Mepefaul; CKOpOCTh CBETa; YKUCIO
KoneGaHuit B CeKyHIYy, NMPHUHIUMN paboThl pubGopa; CONPOTHRICHHS;
3BYKOBAasi YaCTOTa; HABOOMTDb KONMeBGaHUA OIMHAKOBOR YaCTOTH!, BbI-
COKO-YAaCTOTHBIHA TOK; LA TOTO YTOOHL; BRIIPAMICHHEINA TOK; NNpOH3-
BOIUTE KOJNeGaHUA; DOCTYMHBIA M3 060 TOYKM MMPA; palIMIHbE
MY3bIKQTbHEIE XaHDBI.
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17. TloaGepure NAaphl WM rpynNb GJAH3KAX MO 3HATCHHIO CNOB U3
npeIOKeHHbIX HIDke, [lepepeanTe ¢0Ba HA pYCCKHH A3bIK,

Noums: Traffic; improvement; dot; instrument; speed; transport;
operation; expert; wire; point; conversation; invention; wireless; com-
munication; tool; state; link; power; connection; perfection; possibil-
ity; prize; oscillations; bonus; capacitor; vibrations; energy; radio; fea-
sibility; country; rate; work; conductor; specialist; discovery; speech;
condenser; device.

Verbs: To provide; to produce; to establish; to demonstrate; to in-
duce; to amplify; to involve; to build; to improve; to receive; to lay; to
link; to continue, to invent; to use; to go on; to apply; to supply; to in-
stall; to intensify; to construct; to perfect; to connect; to put; to get; to
advance; to include; to move forward; to excite; to show; to generate.

Adjectives: Distant; fast; important; modern; several; wonderful;
various; intelligible; simple; different; quick; some; far; primitive; un-
derstandable; remarkable; present-day; significant.

18. IlepeBeanTe CIOBOCOYETAHHA, COZepXAmMe (PopMbI NpHIA~
cTdii B PA3THYHMX PYRKUHAX (CM. rPAMMATHICCEHH CIPABOYHHK,
c. 221-223).

A. Participle I Active and Passive.

The ruling Queen; the fransmitting coil; the receiving station; the fol/-
lowing problem; developing countries; the leading branch of industry; a
growing interest; the age of “thinking machines”.

The runner defivering letters; the engineer operating with high fre-
quency modulator; inventors improving the telephone; experts using the
same wire simultaneously; people falking over the telephone; scientists
contributing to the development of wireless communication; magnetic
fields forming electromagnetic waves.

When using papyrus...; while sending letters ...; demonstrating the
possibility of wireless communication ...; dreaming of cosmic flights...;
when placing the Sputnic into the orbit...; developing the communica-
tion systems...; while dividing a bar magnet into two parts; while flowing
along a conductor.

Being based on the principle of electromagnetic induction; being
launched in 1957, the satellite...; being founded in 1995; being fond of
Tsiolkovsky’s ideas; being organized by the Romans; being examined,
being heated; being supplied with the necessary equipment.

B. Participle II Passive.

The established telegraph communication; the ransmitted news; the
suggested idea; the received messages; the used device; the unmanned
spacecraft; the improved machine; the invented telegraph sending key.
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The postal system organized by the Romans; the telegraph invented
by P. Shilling; improvements made in the telegraph; the code of dots
and dashes used all over the world; the first transatlantic cable /id in
1858; the telegraph sending key adopted by S. Morse; signals transmit-
ted over very long cables.

As used the telegraph code...; if arranged according to the atomic
weight the elements...; when transformed into electric energy the heat...;
as mentioned above; though repaired the machine...; if placed in a strong
magnetic field; if broken anywhere.

C. Perfect Participle Active and Passive.

Having transmitted the message they were waiting for the reply; hav-
ing achieved great success; having made improvements in the device;
having sent the spaceship to the Moon; having created the theory of
interplanetary flights; kaving established the telegraph communication;
having passed all the exams; having lost some ¢lectrons.

Having been repaired the device operated well; having been used
for a long time the machine...; having been established the telegraph
communication...; having been given all the necessary information, the
students...; having been fested, the machine... .

19. TlpoananusupyiiTe N NepeBeaHTe NPEANOKEHRA, COACPKALIHE
pasin9ubie popMu BPHYACTHII.

A, 1. Being supplied with a special appliance a television set may
have a remote control. 2. While working at his candle P. Yablochkov
made many experiments with the induction coil. 3. While making
his experiments Yablochkov realized the advantages of a transformer.
4. The rising standards of modern civilization and growing industrial
application of the electric current result in an increasing need of energy.
5. The earliest practical application of magnetism was connected with
the use of a simple compass consisting of one small magnet poinfing
north and south. 6. When dividing a bar magnet into two parts we can
find that each of the two parts is a magnet Aaving both a north pole
and a south pole. 7. While flowing along a conductor a current heats
it, 8. The wave being transmitted upwards is reflected back to the Earth
again. 9. Working as a scientist and a teacher A. Popov always carried
on some practical job, solving many practical problems. 10. In the fo!-
lowing year Popov’s receiver was used at the electric power station in
Nizhni Novgorod for warning about approaching thunderstorms.

B. 1. If arranged according to their atomic weights the elements
show the periodicity of their properties. 2. The problem solved helped
to increase the speed of the energy transmission. 3. The first source of
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continuous current constructed by A. Volta appeared in 1800. 4. When
subjected to high temperatures this material melts (mnapurcs). 5. As
mentioned above, the electric current flows provided there is a complete
circuit. 6. If broken anywhere, the electric current will immediately
stop carrying a current. 7. The speed of the car may be increased if
desired. 8. The experiment described attracted everybody’s attention.
9. The data gbtained helped the students in their research work. 10. The
experiment carried out resulted in the improvement of all parts of the

system.

C. 1. Having been cooled the water turned into ice. 2. Having
achieved great success in the development of communication systems
our scientists are steadily advancing forward. 3. Having told us about
the principle of telephone operation the teacher demonstrated the sys-
tem. 4. Having been used for a long time, the instrument lost its former
quality. 5. Having been given all the necessary information he continued
his job. 6. Having passed all the examinations successfully we went to
the seaside to have a rest. 7. Having lost some of its electrons the atom
becomes positively charged. 8. The atom has a negative charge having
acquired an excess of electrons. 9. Having been rubbed many substances
become electrified. 10. Having been tested under unfavourable condi-
tions the machine was successfully put into operation.

20. Packpoiite cko6xu, ynorpebana maronm B nyxuoit popme
TPHEYACTHA.

1. An electric current (to pass) through a wire heats that wire.
2. While (to make) a series of experiments with the induction coil
P. Yablochkov found out that the alternating current had many ad-
vantages over the direct current. 3. (to use) for the measurement of
distance radio devices have greatly contributed to the development of
radio navigation. 4. {to improve) the quality of the sound, our techni-
cians have achieved a high degree of perfection in telecasting. 3. (to
apply) special television sets (to stablish) on board a plane, we are able
to see through the surface of the earth down to the deposits of coal,
oil, iron ore, etc. 6. (to test) the devices found wide recognition. 7. The
thermocouple (to use) consists of two wires of different metals (to join)
at each end. 8. (to design) for application in railroad transport, special
television devices helped engine drivers to see in the dark. 9. A compass
needle (cTpenka) is deflected when (to bring) near a wire (to pass) the
electric current. 10. Experiments (to make) by many scientists showed
that all gases expand when (to heat).
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21. IIpowTHiTe H NEPEBLAMTE NMPEAIOXKCHHA, COACPKANME He3a-

BHCHMBI MpAYACTHBIH 060poT (CM. rPAMMATHYCCKHI CNPABOYHEK,
¢, 223).

A. 1. The resistance being small, the current will be large. 2. Men-
deleyev having given the world the Periodic Table of ¢elements, chem-
istry made great progress. 3. Bequerel having discovered radioactivity,
scientists received a means of studying and explaining the structure of
the atom. 4. The components of the velocity of a body moving in the
air being known, the resultant velocity may be found. 5. The Earth’s
orbit being an ellipse, the distance between the Earth and the Sun
constantly changes as the Earth revolves around the Sun. 6. The boii-
ing point having been reached, the temperature of the water cannot be
increased any more. 7. Great progress having been achieved in rocket
technique, it was possible to construct a rocket overcoming the earth’s
gravitation. 8. The motor having been repaired, we could use it in our
work. 9. The temperature being increased, the resistivity of the semi-
conductor decreases. 10. The primary coil being connected to the volt-
age source, the secondary coil is connected to the load resistance and
supplies energy to the load.

B. L. Radio was invented in Russia, its inventor being the Rus-
sian scientist A.S. Popov. 2. The wir¢less telegraphy was the result of
Popov’s experiments, this fact having been acknowledged by foreign
science and engineering. 3. The true size of the earth and the true dis-
tance to the moon having been calculated, Newton soived the problem
of universal gravitation. He discovered the laws of motion, these laws
having become the basis of practical mechanics. 4. The rocket houses
automatic and radio-controlled instruments, these instruments receiv-
ing any order the earth may send. 5. The professor entered the lecture
hall, his assistant following him. 6. The lecturer spoke on the problems
of space research, his lecture being illustrated by diagrams. 7. The prob-
lems of the seminar were discussed in details, many students taking part
in this discussion. 8. The general diagram of a radio communication
system is similar to that of a radio broadcasting system, the difference
being that the telegraph station uses a key instead of a microphone.
9. The atoms of different substances have different weights, their prop-
erties being also different. 10. Gilbert contributed greatly to the study
of magnetism, Galileo taking great interest in Gilbert’s achievements,
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22. 3aMeHMTe NPHAATOUHBIC NPEVIOKENHA HNPHIACTHMIMH 05opo-
TAMH BIM COSAMHATE NONAPHO ABA NPOCTLIX MPeNIOKEHHAN, HCNONb-
3yA He3aBHCHMBIN npHIacTHHR 06opoT.

1. After P. Yablochkov had come to Paris he could continue working
at his “candle”. 2. While P. Yablochkov was working at his “candle” he
made many experiments with the induction coil. 3. Radio is the fastest
way to detect an artificial satellite. It is largely used for that purpose.
4. Those new devices have already been tested. They received recog-
nition. 5. Television sets are made according to special designs. They
make visible the resources of the earth and the oceans. 6. Electrical
engineering owes much to Yablochkov and Lodygin. Their inventions
have contributed to the development of this branch of knowledge.
7. Man-made satellites moving round the earth will help to solve many
problems connected with space travel. 8, The flow of the current is
reduced. The speed of the motor is decreased, 9. The dictionaries have
been brought from the library. The students began translating the ar-
ticles. 10, The energy sources of the world decrease. The scientists must
ook for new sources of energy.

23, IlepeBeanTe npeANoOXKeHHs, 00pamAas BHUMANKE HA COCTAB-
Hbie MPeI/IOrH.

Thomas Alva Edison

The name of Thomas Alva Edison, a self-taught inventor, is widely
known due to his numerous inventions. When a child Edison used the
cellar (4epaax) of his parents’ house instead of a laboratory. In spite of
his lack of schooling Edison became
one of the greatest inventors of his
time. Edison lost his hearing because of
a railroad accident, He communicated
with other people by means of a pho-
nograph, a special device of his own
invention. Irrespective of his limited ¥
education Edison took interest in most r
technical problems of his time. Owing
to his remarkable capacity for work he
perfected his knowledge in most fields §
of engineering. The wide-spread use of B
his incandescent filament lamp could &
become possible only in connection
with and thanks to the development of

Edison and his phonograph
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an effective system of electric light distribution. Edison made numer-
ous experiments and in addition to that read much on the subject.

24, TIpouTHTe BHHMATEIbLHO TEXCT 3 B cocTaBeTe pedepar Ha aH-
THHCKOM A3bIKe, NOMb3YACH NPEACTAR/ICHAMME HAXKe K/HIIe,

— The text / article under review ...(gives us a sort of information
about ...)

— The article deals with the problem ...

— The subject of the text is ...

— At the beginning (of the text) the avthor describes ... (dwells on
...; explains ...; touches upon ...; analyses ...; comments ...; character-
izes ...; underlines ...; reveals ...; gives account of ...).

— The article begins with the description of ..., a review of ..., the
analysis of ... . )

— The article opens with ...

-~ Then (after that, further on, next) the author passes on to ...,
gives a detailed (thorough) analysis (description), goes on to say that ...

— At the end of the article the author draws the conclusion that ...;
the author sums it all up (by saying ...).

— To finish with, the author describes ... .

— In conclusion the author ...

Text 3. MODERN MEANS OF COMMUNICATION

As we know communication is exchange of information and mes-
sages. Because of modern means of communications, it is possible
for the people from any part of the world to communicate with their
fellows within short time. Modern means of communication help to
exchange thoughts in spoken (via radio), written (via newspaper) and
visual (via television) form.

It is interesting to note different forms of communication, such
as: radio and television broadcast, telephony, telegraphy, radar, sonar,
fax (facsimile telegraphy), e-mail, teleprinting, telemetering, mobile
phones, Internet.

Television is a popular means of mass communication. Television
plays a key role in social and cultural transformation of the country.
Important news and messages are telecast on television. Besides,
through television we can directly see the person reading the news or
giving information. Incidents happening in far away places can be seen
by watching television at home.

Telephone and mobile phone services are the important means of
communication. People use the telephone to contact a person whether
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bhe is far or near. We can also watch live news and do mobile phone
banking today with the help of internet facility.

One can also send matter, pictures, photos, etc. in seconds to a per-
son at a far away place through telefax. We are able to send important
messages and good wishes immediately through telegram. The massage
sent should be very short. It can be received in a very short period of
every time.

Now, recent methods of sending messages are through computer.
The messages can be sent throughout the world in seconds by ¢-mail.
One can also watch live news and do internet banking,

In addition to the above systems, communications networks may
utilize Internet, cellular, wireless, satellite technologies and more.
Those systems which take advantage of two or more media are
considered hybrid communication networks. Much research is being
devoted to finding better ways of developing communications systems
through countless combinations of all of these communications tech-
nologies.

25. BauMaTe o NpocaymaiiTe TexcT 4 H JaiiTe oTBeTH HR BO-
IPOCH, MPEACTABNCHHbIE HIKE.

Text 4. THE INVENTION OF RADIO

As we know the birthday of radio is
May 7, 1895. On that day a teacher of the
military school from Kronshtadt Alexan-
der Stepanovich Popov demonstrated his
first radioreceiving set in operation. There
were no transmitters then, therefore his
receiver could only pick up signals pro-
duced by lightning discharges during a
thunder-storm. Popov called his device a
storm indicator.

It should be noted that many scientific
discoveries of famous scientists from dif-
ferent countries preceded Popov’s works.
It is well known that in 1831 a great
English physicist Michael Faraday discov-
ered the electromagnetic induction that
became the basis of modern electrical engineering. Thirty years later,
in 1864 his country-man James Maxwell, using Faraday’s invention,
discovered the theory of electromagnetic oscillations, that is widely
used nowadays. The existence of electromagnetic waves was experi-
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mentally proved by a German Physicist Heinrich Herz in 1888. And
two years later, in 1890 a French scientist E. Branly invented a coherer,
the installation for picking up electromagnetic waves. Having used the
achievements of those scientists, A. Popov improved his wireless tel-
egraph and on March 1896 demonstrated the transmission and recep-
tion of the first radiogram over a distance of 250 m. It consisted of two
words: “Heinrich Hertz”. Four years later the range of transmission
was increased to 50 km. The device was later called radio because elec-
tromagnetic or radio waves travel from a radio station along radii, just
as rays of light at the speed of 300,000 km/sec.

Popov’s invention laid the foundation for further inventions and
improvements in the field of radio communication. Since that time
scientists all over the world have been developing the modern systems
of radio-telegraphy, broadcasting, television, radiolocation, radio-
navigation and other branches of radio-¢lectronics.

xE ¥

1. What was A, S. Popov? 2. When did he demonstrate his first ra-
dio-receiving set? 3. How was it called? 4. What were the possibilities of
that device? 5. What discoveries preceded Popov’s invention? 6. What
was the content of the first radiogram? 7. At what distance was it trans-
mitted? 8. Why was the device called “radio”? 9. How did Popov’s
invention contribute to further development of radio communication?
10. What new sciences could develop due to radio communication?

26. Buinoannre muchMeHHLIA NEPeBos TEKCTOB CO CJIOBAPEM.

Text 5. RADIO TRANSMITTERS

As it is known the history of radio transmitters dates back to 1895
when a great Russian scientist A. Popov transmitted the first radiogram.
Since that time many Russian and foreign scientists contributed much
to the theory of radio transmitting devices.

The function of the radio transmitter is to convert the electrical
power received from a primary source into radio-frequency energy
modulated with a signal for transmission by means of electromagnetic
waves through space.

The radio transmitter consists of two principal components: the
radio-frequency section and the audio-frequency one. The radio-fre-
quency section produces radio-frequency power of continuous waves,
the audio-frequency section being concerned with modulation of radio
signals,

The parameters of the radio transmitter are: output power, frequen-
cy stability, efficiency and modulation. Radio transmitters are classi-
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fied into many different types. When classifying them according to the
service for which they are used, radio transmitters may be of commu-
nication, broadcast, radar and other types. Taking into consideration
the type of transmitting signals, specialists subdivide radio transmitters
into telegraph, telephone and pulse transmitters. According to the
power consumed transmitters are of low-power, medium power and
other types. At last they may be of fixed and mobile types. To meet the
requirements of high transmission quality of radio transmitters much is
being done for improving radio transmitters performance by developing
new designs of these devices.

Text 6. RADIO RECEIVERS

As it is known the theory of radio receiving devices was worked out
by the Russian scientist V. Siforov. But it is A. Popov who invented and
demonstrated the first radio receiving set. Since that time radio devices
have been improving and perfecting.

The receiver performs the function of converting the current in the
receiving antenna into the intelligence contained in the transmission.
The main parameters of radio receivers are sensitivity, selectivity and
fidelity. Sensitivity is a measure of the receiver’s ability to receive weak
signals, as it is known that the farther an electromagnetic wave travels,
the weaker is its energy. Selectivity is the ability of the receiver to reject
undesirable signals. Fidelity is a measure of the receiver’s ability to
reproduce clearly audio-frequency currents, which are in accordance
with the modulation envelope of the received signals.

However simple the radio receiver may be, it includes an antenna,
an input tuning circuit, a detector and a pair of earphones.

The principle of operation of the radio receiver is not very difficult
to understand. The electromotive force is impressed upon the receiving
antenna and produces a current, this current is a reproduction of the
current of the transmitting antenna.

There are various types of receivers, communication and broadcast
receivers being the principal types of them. Communication receivers
are used in radio telephone and telegraph service, broadcast receivers
finding application for the reception of sound and visval programms.
Wherever radio receivers were applied, they must meet an important
requirement as reliability in operation.
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TESTS

1. IToaGepuTe BMeCTO NPONYCKOB MOAXOAALNNE L0 CMBICITY CI0BA,
1. It’s known that W. Thomson invented the

a) induction coil; b) sending key;.
¢) tuning circuit; d) mirror galvanometer.
2. The method of modulation gives the possibility to trans-
mit a lot of telephone conversations over the same wire simuitancously.
a) accuracy; b) frequency;,
¢) currency; d) reliability.
3. The first postal system with papyrus letters was organized by the
a).Romans; b) Egyptians;
¢) British; d) Russian.
4, The aim of any form of is to provide complete under-
standing of a message.
a) communication; b) calculation;
¢) computation, d) completion.
5. It was who invented transmitting and receiving coils and
described the possibility of wireless communication.
a) G. Marconi; b) H. Hertz;
¢) A. Popov; d) N. Tesla.
6. In addition to amplifiers the transmitter includes , con-
sisting of a coil and a capacitor.
a) a wireless telegraph; b} an oscillatory circuit;
¢) an audio frequency; d) electromotive force.
7. James Maxwell discovered the theory of electromagnetic s
that is widely used nowadays.
a) combinations; b) communication;
¢) oscillations; d) induction.
8. Gr. Bell made an instrument that successfully a complete
sentence: “Mr. Watson, come here, I want you”.
a) transmitted; b) amplified;
¢) rectified; d) improved.
9. The power of the receiver being , the device began to re-
produce audio frequency signals more clearly.
a) decreased; b) increased;

c) reduced; d) selected.
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10. Today it would be difficult to name an area of science and engi-

neering that doesn’t make use of the of radio and electronics.
a) environments, b) improvements;
¢) displacements; d) achievements.

2. IlonGepaTe K TePMHHAM, JAHHLIM B JeBoi KOJd0OHKE, oOnpeaene-
HEf, NPEACTABNICHHbIC CTIpaBa.
1. Modulation a) the number of vibrations per second.
2. Resistance  b) anything wound or gathered into a series of rings

or a spiral.

3. Frequency  ¢) property of a conductor by which it opposes the
conducting material.

4. A coil d) a device used for storing an electric charge.

5. A switch e) a device used for increasing the strength of an
electric signal.

6. A capacitor f) a device that converts an alternating current into a
direct current.

7. An amplifier g) a device that converts incoming electromagnetic
waves or electric signals into audible or visual

signals.

8. Areceiver  h) a device that generates radio waves, modulates
their amplitude or frequency and transmits them
by means of an antenna.

9. A transmitter i) a device used to open or close an electric circuit.

10. A rectifier  j) a variation in the amplitude, frequency or phase of
a wave in accordance with some signal.

3. Haltaute npyvacTua u onpeneante ux dopmy: a) PI Active;
b) P1 Passive; ¢) PII; d) Perfect Participle Active; ¢) Perfect Participle
Passive. [Tepeneante npeaioXeHHs HA PYCCENH AIBIK.

1. When performing the function of carrying information, radio
waves must be accordingly changed or modulated. 2. The electrical
signals generated by transistors may be converted or amplified. 3. Be-
ing tested the device demonstrated its reliability in operation. 4. Hav~
ing been discovered semiconductor devices became useful for different
technical purposes. 5. The operation of the receiving station influenced
by a number of factors was discussed by engineers. 6. Reliable means
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of protection having been created, people are not affected by radioac-
tive radiation. 7. Leaving a transmitting antenna, a radio wave travels
in all directions. 8. Having finished the research, the scientist made a
detailed analysis of the data obtained. 9. Having been insulated with
a new kind of insulating material the cable was tested under different
conditions. 10. Great progress having been achieved in rocket tech-
nique, it was possible to construct a rocket overcoming the Earth’s
gravitation.



Unit 7

INFORMATION COMMUNICATION
TECHNOLOGIES

Learning is light, not learning is darkness.
A. Suvorov

Texcrei: Communication Systems and Information Theory. The
Internet. Television and Telecommunication. Mobile Phone Fea-
tsures. Optical Communication System. Duplex Communication

ystem

Ipanmamara: Tepynauit (Gerund). TepyHmmanstsie o6oporel. Cpas-
nenme npuvactia | ¥ repyHaus. Hapeuwe. Ilpemwnorn among,
between, besides, except, beyond. ITOBTOpEeHHE U3YUEHHOTO MaTe-
pHaia: aHTIMICKAE BpeMeHA B NefiCTBHTEIILHOM H CTPAaATENb-
HOM 3a/10Tax

1. OsrakoMbTeCh ¢ TEPMAAAMH TekcTa 1.

Information Communication Technologies (ICT) — undopma-
ITMOHHO-KOMMYHUKAIIHOHHEIE TEXHOMIOTHH

the source output — UCXOIHEIH BHBOA

a sequence of binary digits ['si:kwans] — mocrenoBaTensHOCTD
JBOMYHBIX IHDp

a storage medium — 3arroMHHAaOWAA CpeRa, HOCHTENb 3Y

distinguishing characteristics [dis’tipgwifin] — oTIHYHTENbHEIE
CBOHCTBA

probability theory — TeopHsa BEPOATHOCTH

encoder — kogupylollce ycTpoicTso, wmdpaTop

decoder — aexonupyiolliee YCTPOHCTBO, ASIINGpPATOD

level of performance — ypoBeHb NPONYCKHOM CIIOCOGHOCTH

random processes — GecnopaaouHbIe, CAYYaiHbIe IIPOLIECCH

additive noise — agmUTHBHEIN (JONOMHUTENBHbIA) MyM

prescribed delay — 3amaHHas 3aIepXKKa

software applications — NpUKIagHOE NporpaMMHOe obecredeHue
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installing applications — ycraHoBKa (pa3MelneHue) NPHKIARHBIX
nporpaMm

data management — ynpasjieHue (pabota ¢) ZJaMHBIMH

networking — o6beAHEHHE B CETh

engineering computer hardware — KOHCTpYHpPOBaHHE AIlMapaTHO-
ro ofecneYeHHs KOMITbIoTepa

manipulate — ympaBnare; 06pamartbed ¢; 00pabaTHBaTh; peodpa-
30BRIBATh

2. TIpoTTHTe TEECT H CKAXKNTE, Y10 NPelCTARIAIT coboli Hudop-
MANHOHHO-KOMMYHHKAHHOMHbIE TeXHOJIOTHH.

Text 1. COMMUNICATION SYSTEMS
AND INFORMATION THEORY

Communication theory deals primarily with systems for transmit-
ting information from one point to another. The source output might
represent a voice waveform, a sequence of binary digits from a magnet-
ic tape, the output of a set of sensors in a space probe, or a target in a
radar system. The channel might represent a telephone line, a high fre-
quency radio link, a space communication link, or a storage medium.

As it is known, in the early 1940’s a mathematical theory for deal-
ing with more fundamental aspects of communication systems was
developed. The distinguishing characteristics of this theory are, first, a
great emphasis on probability theory and, second, a primary concern
with the encoder and decoder, both in terms of their functional roles
and in terms of their achieving a given level of performance. In the past
20 years, information theory has been made more precise, has been
extended and brought to the point where it is being applied in practical
communication systems.

Much of modern communication theory stems from the works of
communication systems as well as from desirability of modelling both
signal and noise as random processes. N. Wiener was interested in find-
ing the best linear filter to separate the signal from additive noise with
a prescribed delay. His work had an important influence on subsequent
research in modulation theory,

Information technology (IT) is the study, design, development, im-
plementation, support or management of computer-based information
systems, particularly software applications and computer hardware. In-
formation technology deals mainly with the use of electronic comput-
ers and computer software to convert, store, protect, process, transmit
and securely retrieve information.

Today the term information technology includes many aspects
of computing and technology and covers many fields. Information
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technology professionals perform a variety of duties that range from
installing applications to designing complex computer networks and
information databases. The duties of IT specialists may involve data
management, networking, engineering computer hardware, database
and software design, as well as the management and administration of
the whole system. When computer and communication technologies
are combined, the result is information technology, or “infotech”. In-
formation technology describes any technology that helps to produce,
manipulate, store, communicate and /or disseminate information.

Thus, Information Communication Technology (ICT) embraces
all technologies for the communication of information. It includes
any medium to record information (paper, pen, magnetic disk / tape,
optical disks — CD / DVD, flash memory etc.} and also technology
for broadcasting information — radio, television. It involves any tech-
nology for communicating through voice and sound or images — mi-
crophone, camera, loudspeaker, telephone. At present it is apparently
culminating to information communication with the help of Personal
Computers (PCs) networked through the Internet, information tech-
nology that can transfer information using satellite systems or inter-
continental cables.

3. ITpocMorpHTe TexeT emne pa3s. JalTe oTBeTsl HA BOMPOCHI, HC-
NOJMB3YH HHPOPMAUNIG TEECTA.

1. What system does communication theory deal with? 2. When
was the mathematical theory for communication systems developed?
3. What are the distinguishing features of this theory? 4. What does
modern communication theory stem from? 5. What was Wiener’s con-
tribution into the development of communication theory? 6. What is
IT? 7. What does it deal with? 8, What jobs are IT experts engaged in?
9. What do you understand by “infotech”? 10. What technologies does
ICT include?

4, IlpoyTHTe, NepesesuTe H SAMOMHHTE CAeay10lHe CAOBOCOYL-
TAaHMA,

Communication theory; primarily; the source output; a voice wave-
form; a sequence of binary digits; a set of sensors; a space probe; a high
frequency radio link; a storage medium; distinguishing characteristics;
a great emphasis on probability theory; a primary concern; encoder
and decoder; in terms of; a given level of performance; to stem from;
as well as; desirability; linear filter; additive noise; a prescribed delay;
to have influence on subsequent research; implementation; support;
management; particularly; software applications; computer hardware;
to retrieve information securely; to cover many fields; perform a variety
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of duties; installing applications; to design complex computer networks
and information databases; data management; networking; engineer-
ing computer hardware; database and software design; to disseminate
information; to communicate through voice and sound or images; a
loudspeaker; to network through the Internet.

5. BcnoMEHTE 3HAYeHHE HOBBIX C/I0B H MEPeBEARTE CI0BOCOYETA-
HHS, yNoTpetagemue ¢ HIMA.

Information (nndopMauusa; AarHbe; cBefeHH): availability infor-
mation; binary information; common information; complete informa-
tion; copyright information; current information; delivery information;
directory information; error information; extra information; free infor-
mation; help information; on-line information; out-of-date informa-
tion; read-only information; selected information; service information;
support information; up-to-date information.

Communication (cBA3b; KOMMYHUKAUNA; COOCHICHHUE; B3aHMO-
IeAcTBME): computer communication; data communication; dig-
ital communication; electronic communication; emergency commu-
nication; interactive communication; mobile communication; network
(on-ling) communication; PC-based communication; real-time com-
munication; satellite communication; visual communication; wireless
communication,

Technique {MeTox; cnocob; TeXHWISCKHE NMPUEMH, TEXHHKA,
oGopyaoBaHue): analogue technique; common technique; comput-
ing technique; design technique; digital technique; display technique;
formatting technique; hardware technique; information technique;
measuring technique; modeling technique; numerical technique; pro-
gramming technique; scanning technique; software technique; testing
technique.

Technology (TexHONOrHsA; TeXHUKA; MEeTORKI; ycTpoiicta):. CD-
ROM technology; advanced technology; communication technoi-
ogy; education(al) technology; encoding technology; information
(-processing) technology; latest technology; management technology;
microprocessor technology; network technology; PC-based technol-
ogy, printing technology; processing technology; software technology;
storage technology; telecommunication technology.

6. BumonsuTe ofpaTHbili NepeBoA TEPMHHONOTHIECKHX CJIOBO-
COYCTAHHNK C HOBHLIMH CJIOBAMH HA AMIIHIACKMI aspK. Hcnoaesyifre
npeaLIyIee YOpaXHeane.

Meron nporpaMMHOTO pellieHHA; HHPOPMALIHA O HATHYHH,
BHACOCBA3b; TEXHOJOTHA PAcIpPOCTPaHEHNUT HAa KOMITAKT-AUCKaX;
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JBOMYHas MHGpOPMalUHNA; cayXebHas nHbopManusa; HoBeHIIAT Tex-
HOJIOTHA; OOILETIPHHATAS MeTOIMKa, KOMITBIOTEPHAA TeXHONOTHA,
vHbopMaiis o6LIEro NOAB30BaHNS; TEXHONOTHSA TIedaTi; undposas
cBA3b; HH(pOpMAlNA 00 aBTOPCKUX TIpaBaX; TEXHOJNOIHMS XpaHeHUS
BaHHbIX; aBapuifHas CBs3b; TeKyllas UHbopMaLMs; Crocot npopep-
KH; TeXHOJOTHS OpTaHM3allMM AalbHelt CBA3H; Iepel]aya B pexXume
PEANBHOTO BpeMEHH; HHOOPMALHA O KATANOraX; METOANKA RpoeK-
THPOBaHHS, HHGOpMALMS 00 oIIMOKax; METORBI YIIDABJICHHUSA, CBA3b
Yepe3 (KOMIIbIOTEPHYIO) CeTh; TEXHOMOIUA OPTaHU3AIHH CBS3H; 10-
HMOJHUTEIbHAas. MHOOpMALUA; ¢oco6 BBIBOAS HA DKpaM; METOAMWKA
MpOrpaMMIUPOBaHHA; GecTIaTHAA MHDOPMAIIMA, METO/ annapaTHOTo
penIeHHs;, HEU3MEHAeMaa UHGOpMALUa (TONIBKO IS YTEHHASA); Me-
TOABI MOAS/IMPOBAHNMA, BRIGOPOYHAA HHGIOPMALIUA; U3MEPUTENbHAA
TeXHUKA, BCIIOMOTraTeJbHag HHpopMalus; GecpoBOIHAT CBI3b.

7. IIpowrare TexeT. Hpoananusnpykire GopMb repyaans W cnoco-
1 ero nepenoa (CM. IPAMMATHYECKHH CIIPABOYHMEK, ¢. 223).

K.E, Tsiolkovsky

1t is well known that K. Tsiolkovsky was a seif-educated scientist. In
his childhood he lost his Aearing but this didn’t prevent him from ac-
quiring knowledge. With endless patience his mother went on feaching
him and after her death he began studying by himself without atfending
school. On having reached a point where reading books at home could
teach no more, the sixteen year old boy went to Moscow and continued
his studying in libraries. Tsiolkovsky lived and worked under very hard
conditions without being assisted by the tsarist government. The Soviet
government did much for Aelping Tsiolkovsky, puiting at his disposal
everything he needed for his research.

Tsiolkovsky suggested the idea of the pos- .
sibility of using atomic energy for conquering \
interplanetary space. Besides creating the ]
theory of interplanetary travel he outlined the
design of the first jet-driven machine. Russian
scientists succeeded in acquiring Tsiolkovsky’s
ideas and putting them into practice. By send-
ing up the satellite people have made the first
step towards realizing space flights. After hav-
ing made complicated calculations Russian
scientists and inventors succeeded in creating
manned space ships. Penetrating beyond the

K.E. Tsiotkovsky
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limits of the atmosphere and exploring the boundless cosmic space has
long been no more a dream today.

8. Tlepepenwre NpeaOXeHns, COACMKALIHE MFepYHARN B PASIHIHBIX
$yuxupuax H popmax. Halimare repynaaansiibie 060poTi.

1. Pete’s knowing English well helped him in learning other foreign
languages. 2. Though he was against postponing the discussion of the
question, we didn’t get used to solving such important problems with-
out the manager and put off discussing the matter till his returning to
the office. 3. — When do you think of going to Moscow? — I insist on
leaving immediately. If we succeed in arriving at Moscow in the morn-
ing we’ll have a lot of time for discussing the problem and making an
agreement. 4. I have no objection to being sent to Moscow, but I think
there is no sense in going there, and I’m afraid of being late. In addi-
tion there is no hope of my getting the ticket. 5. I was surprised and
disappointed at not finding them at home. I thought at once of their
going to the railway station for seeing Ann off to Moscow. 6. He was
accused of having taken our books with him yesterday. This resulted
in our not being ready for the lesson and prevented from getting good
marks. Though he apologized for taking our books, we were angry with
him for his forgetting to return our books. 7. After having studied the
phenomenon of atmospheric electricity, Franklin invented the light-
ning rod. Thanks to the lightning conductor having been invented, it
became possible to protect buildings from strokes of lightning,

9. 3anoMHHTE C10BA ¢ MPEIIOTAMH, HOCJe KOTOpLIX ynoTpedaa-
erca repyranil, CocTaBbre cofcTBeRHbIE NPE/IOKEHHA ¢ HHMH,

1. To accuse of — oOBUHATH B; fo approve (disapprove) of —
omolpATh (He omobpsTh) 4.-11.; fo be gqfraid of — GoaThesa 4.-N.; de
engaged in — 3aHUMATBCK Y.-J1.; f0 be fond of — yBiaekatecs; o be in-
terested in — AHTEPECOBATLCA U.-)1.; fo be proud of — ropaNTHCA 9.-11.;
to be surprised at — YIRBIATECS W,-JI; {0 count on — PacCUMTHIBATD Ha;
to depend on — 3aBUCETD OT; fo Insist on — HacTauBaTh Ha; fo get used
{0 — NMPHBHKHYTh K; {0 object to — BO3paxXarh MPOTHB; {0 result in —
MIPHBOIATE K Y.-71.; fo0 succeed in — yAaBaThCA.

2. Apology for — W3BHHeHMe; astonishment at — ymaBIEHHE, chance
of — ymoOHBIt cnyuaii; disappointment at — pasodapoBaHue; inferest
in — wHTEpEC, Mmeans of — CpeOCTBO; objection to — BO3paAXEHHE; rea-
son for — NpUYMHA, OCHOBaHAE,; way of — cIocod.
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10. ITepesenuTe npeatoXkenns, o0palian BAHMAHHE Ha ynorped-
JIeHRe NPeAJIoroB.

A. among, between

1. Bus N5 runs between Piccadilly Circus and Trafalgar Square.
2. They like to walk in the forest among the high trees. 3. I can’t find
my handkerchief among all those things. 4. Let it stay berween you and
me. 5. He is lying on the grass among beautiful flowers. 6. Who is that
boy standing befween Fred and Alex? 7. There is a little table between
two armchairs.

B. besides, except

1. All the boys are playing football except Tom. He is watching their
game. 2. We study many subjects at school besides English. 3. Kate
likes all the fruits except bananas. 4. I have two more friends besides
Pete. 5. Den trains much in the gym, besides his morning exercises.
6. Besides jazz I enjoy rap and rock. 7. Everybody agrees with me except
Mike.

C. beyond

1. You can’t enjoy the sea, it’s deyond that big hill. 2. I’'m doing my
best, but to help him is beyond my power. 3. The scenery in some paris
of the Caucasus is beautiful beyond description. 4. Children, don’t go
beyond the garden-gate! 5. His honesty is bdeyond doubt. 6. 1 can’t help
you to get tickets; it’s beyond me. 7. The house is a little deyond the
bridge.

* K %

11. O3aKOMBTECh ¢ TEPMHHAME TEKCTA 2.

The Internet — UHTEpHET (CHCTEMA COSAHHEHHBX KOMITBIOTEP-
HbIX ceTeit MupoBoro macutaba)

Advanced Research Projects Agency (ARPA) — Are¢HTCTBO Tniepe-
JOBbIX HCCIASHOBATENECKUX MPOEKTOB

to regain a technological lead — BepHyTb TEXHUYECKOE TIEPBEHCTRO

packet switching [‘paekit ‘switfin] — xOMMyTAMA NaKeTOB

mainframe — Sosnblas 9BM

dial-up telephone line — KoMMyTHpyeMaa TenehOHHAA TUHNA (CRI-
M)

the time-shared computers — KOMNBIOTEPHI, paGoTalOLIHE B PEXH-
Me pasleAeHus BpeMeHU

computer networking — opraHn3auus KOMIBIOTEDHOR CeTH

operational infrastructure — AelicTByouas KHPpacTpyKTypa, (OCHOB-
HBIE) CPEACTBA

Internet Protocol (IP) — MexXceTeBol MPOTOKOI
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fibre-optic cables — BOJIOKOHHO-ONTHYECKAE KabenHn

on-line chat — 37eKTPOHHBIH pasroBop B peXHME peanbHOTO Bpe-
MEHH

file transfer — nepecbinka dpalinos (MeXay KOMAOLIOTEpaMH)

file sharing — omHOBpeMeHHBEA JoCcTYN K (adiny (coBMecTHOE MC-
TIONB30BAHUE)

on-line gaming — cerepag urpa

high level functionality — BEICOKHIt YpoBeHD (DYHKIHOHANBHBIX
BO3MOXHOCTEH

datacards — nIaThI AAHHBIX

handheld game console — KOHCONB (Ny/bT) KADMAHHOMK UIPH

cellular network ['seljula] — cerh cotoBoit cBA3H

web browsing ["brauzip] — mpocMoTp HHGOPMALMOHHOIK CeTH

like nothing before — xax HuyTO Apyroe A0 (HeTO)

to set the stage — coanaTe apeHy

at once — BMECTe ¢ TeM; B TO XK€ BpeMs

without regard — 6e30THOCHTENLHO; HE CYUTASCH

12. IIpoTmTe TegCT 2 H CRAXUTE, 110 NpencTaBaser coboii Harepuer
H KAKOBbI €10 BO3MOXKHOCTH.

Text 2. THE INTERNET

The Internet is a global system of interconnected computer net-
works that use the standard Internet protocol suite to serve billions of
users worldwide. It is a network of networks that consists of millions of
private, public, academic, business, and government networks. They
are linked by a broad set of electronic, wireless and optical networking
technologies. The Internet carries an extensive range of information
resources and services, such as the inter-linked hypertext documents of
the World Wide Web (WWW) and the infrastructure to support e-mail.

Most traditional communications media including telephone, mu-
sic, film, and television are being reshaped or redefined by the Internet,
giving birth to new services such as Voice over Internet Protocol (VoIP)
and Internet Protocol Television (IPTV). Newspaper, book and other
print publishing are adapting to Web site technology, or are reshaped
into blogging and web feeds. The Internet has enabled and accelerated
new forms of human interactions through instant messaging, Internet
forums, and social networking,

Even though the Internet is still 2 young technology, it’s hard to
imagine life without it now. Every year, engineers create more devices
to integrate with the Internet. This network of networks crisscrosses the
globe and even extends into space. But what makes it work?
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To understand the Internet,
let’s look at it as a system with
two main components. The first of
those components is hardware. It
includes everything from the ca-
bles carrying terabits of informa-
tion every second to the computer
that is in front of you.

Other types of hardware that
support the Internet include rout-
ers, servers, cell phone towers*,
satellites, radios, smartphones and other devices. All these devices
together create the network of networks. The Internet is a malleable
system — it changes in little ways as elements join and leave networks
around the world. Some of those elements may be static and make up
the backbone of the Internet. Others are more peripheral. These ele-
ments are connections. Some are end points, or clients — the com-
puter, smartphone or other device you are using to read. Machines
that store the information we seek on the Internet are servers. Other
elements are nodes which serve as a connecting point along a route of
traffic. And then there are the transmission lines which can be physical,
as in the case of cables and fiber optics, or they can be wireless signals
from satellites, cell phone or 4G towers, or radios.

All of this hardware wouldn’t create a network without the second
component of the Internet: the protocols. Protocols are sets of rules
that machines follow to complete tasks. Without a common set of pro-
tocols that all machines connected to the Internet must follow, com-
munication between devices couldn’t happen. The various machines
would be unable to understand one another or even send information
in a meaningful way. The protocols provide both the method and a
common language for machines to use to transmit data.

Thus, as we see, the Internet has revolutionized the computer and
communications world like nothing before, The invention of the tel-
egraph, telephone, radio and computer set the stage for this unprece-
dented integration of capabilities. The Internet is at once a world-wide
broadcasting capability, a mechanism for information dissemination,
and a medium for collaboration and interaction between individuals
and their computers without regard for geographical location.

Note:

* cell phone tower — BLINIKA PETPAHCALTOD ONEPATOpPa MOSHIBHOMU
CBA3H.
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13. TIpocMoTpHTE TeKCT eme pas. JaiiTe oTBeTH HA BOLPOCHI,
ACIOJb3yd HRGOPMAIIHIO TeKCTa,

1. What is the Internet? 2. What networs does it consist of? 3, What
are they linred by? 4. What media is the Internet reshaped? 5. What two
main components does the Internet include? 6. What types of hardware
support the Internet? 7. What are servers? 8. What is the function of
nodes? 9. What do you understand by protocols? 10. What kind of a
medium is the Internet?

14. Halizre B Tekerax 1 v 2 anrmiickue 2KBHBAJICHTH CISAYIO-
IHX CJIOBOCOYETAHMIA,

HubopMaIlMOHHO-KOMMYHHKALUMOHHEE TEXHONOTHH,; CHCTe-
MEI CBA3H, HMETh JeNIO TJaBHBIM 00pa3oM ¢; NMOCASAOBATEALHOCTD
JBOHYHBIX UHGP; Hab0p (COBOKYIHOCTE) HATUYHKOB; KOCMUSECKHI
30H[; BEICOKOYACTOTHAA PaIu0 CBA3b; HOCUTEb 3aIIOMHHAIOLWIEIO
YCTPOWCTBA, OTIUYUTENIbHEIE CBONCTBA; TEOPHA BEPOATHOCTH, Iep-
BOCTETICHHEL! HHTePEC; HA A3hIKe (C TOUKH 3peHHA); GecTiopanodHEe
MPOUECCH, OTIESAATh CUTHAJ OT aNIMTHBHBIX IIYMOB; 3aZaHHas 3a-
IepXKa; 0OKa3bIBaTh 3HAUMTENIBHOS BIMAHHE; TOCIEAYIOIINE HeCHeno-
BaHM$I, ABTOMATH3HPOBAHHBIE MH(POPMALIMIOHHBIE CHCTEMBI; IIABHEIM
ofpaioM; H3BIEKATh HH(OPDMAUMIO; OXBATHBATH MHOTHE obnacTy;
pasMemaTh MpHKAagHble IPOrpaMMEl; KOHCTPYHPOBaHHE amnmapar-
HOTO ofecTieueHts; MPOSKTHPOBAHNHE IIPOrpaMMHOTO O0ECTICICHI;
YIPABIATh; PaCIpOCTPaHATb; OXBATHIBATh,

B3auMocBA3aHHBIE KOMITBIOTEPHBIE CETH; MAKET IIPOTOKONOB;
IWHPOKKH HAGOP CETEBBIX TEXHOIOTHH;, HH(POPMALMOHHEIE PECYPChI
M CIyXGH; IMPOKHHA CNIEKTP; BCEMHAPHas NAYTHHA; JICKTPOHHASA
TIOYTA; CPEACTBA CBA3M; MEPECEKaTh 3¢MHOM INap; BEITYCK MedaTHoH
MPONYKIIHH, MTHOBEHHHNE¢ COOOMERMs; MAPLIPYTHIATOPRI; OCHOBA
HHTEpHETA; KOHCYHbi€ MYHKTH;, XPaHUTDb (3arOMUHATH) HHDOP-
MaIIHIO; Y3IBl; MAPLIPYT OBMXCHAN, IUHUU [TepeRay; BONOKOHHASA
ONITHKA, COTOBble TeAedoHH; nakeT (HabGop) NpaBHI; HE CIIOCO-
6eH MOHATH, NepeaaBaTh HHGOPMALNIO; OCMBICICHHBIM 00pa3oM;
KaK HHYTO paHee; GecnpeueaeHTHHE BOSMOXHOCTH HHTErpallHH;
[I00ANBHBIE BO3MOXHOCTH; pacnpocTpaHeHHue HHbOpMAalHK; cpela
I COTPYAHMYECTBA; Oe3 yueTa. HeB3HPag Ha.

15. Pacumshpyitre H nepeBeamTe COKpANIEHMA, YNOTpeliseMbie B TeX-
RHYeCKOH JHTEPATYPE, ¢ KOTOPHIME Bbi BCTPESRIMCD B BIYICHHBIX TeMAX.

IT ICT. CD; CD ROM; PC; Internet; WWW. IP; CPU; ALU;
CU; I/0 units; I0P; AC; DC; COBOL; FORTRAN; PL/1; BASIC;
EDVAC; RTG; H,0; IC; SIC; MIC; LIC; VLIC; ARPA; IPTO.
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16. BcnoMHMTe HOBBIC CJI0BA H NEpeBeNHTE NPOH3BOAHDBIE OT HHX.

To inform — informal; informatics; information; informer; informa-
tive; informationally; informatization,

To communicate — communicant; communicable; incommunica-
ble; communicating; communication; communicative; incommunica-
tive,
To implement — implementation; implemented.

70 retrieve — retrieval; retrievable; irretrievable,

To browse — browser; browsing.

1Y originate — origin; original; unoriginal; originally; origination;
originator.

10 address — addressability; addressable; addressee; addressing; ad-
dressless; addressness.

Access — accessibility; inaccessibility; accessible; inaccessible; ac-
Cessory,

Sequence — sequent; sequential;, sequencer; consequently.

Function — functional; functionality; functionally.

17. Hailizute B TegeTax 1 v 2 caosa, 6H3IKHe Mo 3HAYCHHIO €O~
BaM, NpeIoKeHHNM HIDKe,

Nouns: concept; intelligence; memory; property; wish; simulation;
effect; investigation; advancement; controlling; method; branch; ex-
pert; guidance; leader; significance; way; understanding; development;
measurement; passing; display; cooperation.

Verbs: to transfer; to carry out; to expand; to result from; to divide;
to take out; to transform; to include; to embrace; to assemble; to
spread; to establish; to rotate; to address.

Adjectives: following; fundamental; initial; accurate; up-to-date;
additional; main; wide; definite; mobile; preseni-day; imaginable.

Adverbs: mainly; safely; evidently; widely; consequently.

18. TIpoutHTe R AaliTe CBON MHTEPNPETALMI) CHEAYIOIEHX AH-
IIMiCKHX CI0B, CTABNIHX O0UIeYNOTPeORTELHLIMH B TEXHHIECKOH
JIHTEPATYpE.

Archive; authorization; ampersand (&); bit; byte; banner; binary
file; browser; buffer; chat; communicators; cache; document; domain
(ru); disk; diskette; fax; facsimile; filter; formatting; frame; Google;
host; hosting; hacker; hypertext; identification; interface; interactivity;
innovation; Internet; Internet service; Internet service provider (ISP);
logotype; machine translation; media; multimedia; menu; modem;
moderator; netiquette; nick(name); on-line; off-line; pager; personal
computer; pentium; protocol; Rambler; Runet; server; scanner; smiles;
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spam; spamer; tag; telex; terminal; traffic; unicode; user; weblogs;
Yahoo; Yandex.

19. IlepeBeauTe NENOYKH CYIIECTBHTEIBHbBIX.

Communication theory; probability theory; communication sys-
tems; communication systems development; telegraph cables operation
speed; wireless telegraphy signals; radio communication components;
storage medium; data management; modulation theory; software ap-
plication; software design; computer hardware; computer software;
information technology professionals; Advanced Research Project
Agency; computer research program; packet switching theory; Internet
development; web browsing; information dissemination; transmission
systems; radio wave energy.

20. IMpouyture TercT. OupeseamTe YACTh PETH BHACNACHHBIX COB
(repynamii, mpruacTae I wm npuaactue I1). Hazosnre Hx dopmy H
OYHEEIRIO,

Semiconductors

As we know, semiconductors are materials widely used in differ-
ent spheres of technology, their conductivity ranging between that of
conductors and nonconductors or insulators. While the conductivity of
metals is very little influenced by temperature, the conductivity of semi-
conductors sharply increases with heating and falls with cooling. This
dependence has opened great prospects for employing semiconductors
in measuring techniques. Light as well as heat increases the conduc-
tivity of semiconducting materials, this principle being used in creating
photo resistances. It is also widely applied for switching on engines, for
counting parts on a conveyer belt, as well as for various systems of emer-
gency signals and for reproducing sound in a cinematography. Besides
reacting to light, semiconductors react to all kinds of radiations and are
therefore employed in designing electronic counters.

Engineers and physicists turned their attention to semiconductors
more than 70 years ago, seeing in them the way of solving complicated
engineering problems. Converting heat into electricity without using
boilers or other machines was one of them. The electricity generated
by semiconductor thermocouples can produce not only heat but also
cold, this principle being used in manufacturing refrigerators. By con-
verting semiconductors with a layer of radioactive matter we can create
“atomic batteries” rransforming nuclear energy into electric power.
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NOBTOPEHME N3YYEHHOIO MATEPMANA

21. Packpoitre cCkOOKH H MOCTABETE IIAr0 B HyXHO#H Gopme.

1. — What you (to do) here? — I (to translate) an article about
Shakespeare’s life. — I think you (to translate) it for a long time, ... n’t
you? — Yes, this article (to be) rather long and difficult. I (to work) at
it for two days. Usually I (to translate) from English into Russian quite
quickly. But as for this article I (to translate) it since Wednesday.

2. Don’t enter the classrom. The students (to examine) there. You’ll
have to wait till the examination (to finish). I think it (to be over) by
two or three o’clock. Some of the students already (to pass) their exam.
They (to have) a rest at the refreshment room, drinking coffee at the
moment. Others (to do) their laboratory work in the classroom now.

3. Kate (to make) her report last week. As for me, 1 (to prepare) my
report this week. I (to work) at my report when you entered the room.
1 (to write) it for about an hour when you entered. I didn’t think that
the report (to take) me so much time.

4. — You already (to show) the new videofilms? — Well, one film
{(to show) an hour ago.

As for the other, it (not to show) yet. Two new guests (to wait) at the
moment. The film (to show) when they (to come). I was said they (to
come) in some minutes, and the film (to show) before lunch.

22, BenioMHATe, KAK CTPOATCA OelyMuHble NpeIOAeHHS, OpPo-
aHAAMUPYHATE W NEPeBEIUTE NPEINOXKEHES BA PYCCKRH A3bIK.

1. becrione3Ho ropopuTh eMy 00 3ToM. HyxHo nonpocnts KaTio
OOBACHHTL eMy 3Ty CHTYalHi0. 2. TpymHOo pasroBapHBaTh Ha aHTIHI-
CKOM a3sIKe 6¢3 ommGoK. 3. Koraa He 3Haelllb rpaMMaTHKH, acTo
Aonyckaemyb ommOKu. 4. B HeKOTOPHIX 00CTOATENLCTBAX HHOTHAR HE
3Haemrk, YTO CHeAyeT AejaTh (Kak noctymuthb). 5. Uyxwe ommbku
BUAMIUB GRICTpee, 9eM CBOM cobcTBeHHHIE. 6. UT06H cTaTh 06paso-
BAHHLIM YSTOBEKOM, CJIEyeT MHOIO YHTate, 7. CKONMbKO Tebe moHa-
JOOHTCH BpeMeHH, YToObt H06paThed Ao cTaHuuMKH? JdyMalo, MHE TIo-
TpeOyeTcs He MeHblle NoTy4aca, YToOH Ao0paTkesa Tyaa. 8. — Joxmb
uner? — Her, HO TEMHO M MOX0Xe Ha goxXxab. 9. HHuTEepecHo oTMe-
TUTD, YTO HECMOTPS Ha YIaCTUS MHOTHMX YICHBIX B Pa3BHTHH CHCTEM
CBA3H, MTEPBHIA paNHOIIPHEMHHKK ObiN co3maH B Poccun. 10. HMeHHO
poccuiickuit yuennit, Anexcariop Ilonos, cran u3oGperarenem nep-

BOM paaMOyCTAHOBKH.
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23. IIpouTHTEe TEKCT H BHIPA3HTE COCTABHLIC HpPEAIOrH, YKAa3aH-
Hble B CKOGKAX, NO-SHIIHHCKY,

Copernicus of Geometry

The Great Russian Mathematician,
Nikolai Lobachevsky, created one of the
greatest masterpieces of mathematics —
non-Euclidean geometry. (M3-3a) his great
discovery Lobachevsky was called “Co-
pernicus of Geometry”. (Baaromaps) his
remarkable capacities in mathematics as
well as in other subjects, Lobachevsky was
admitted to the university at the age of
14. (4To xacaercs) his progress there, it was so rapid that at the age
of 18 he took his master’s degree and was appointed assistant profes-
sor. (B monomHeHue X) the courses in mathematics he lectured on
astronomy and physics. (HecMoTpa Ha) his new duty as a rector of
the university, Lobachevsky continued to work in the library and the
museum. (Bnaromaps) his energy and courage he didn’t lose his head
and saved the university library from fire which destroyed half Kazan.
Lobachevsky learned architecture (s Toro urobh) see that the work
on reconstruction of Kazan University was done well. (B oTiuune
ot) Euclid Lobachevsky proved that several parallels to the given line
can pass through a point outside that line. (B coorBercTBMM c) Lo-
bachevsky’s theory there are no absolute truths in our conceptions of
space and time,

24, TIpeoOpasyiiTe ANANOr B KOCBEHHYI0 pedb. Bhiyuynre Quanor
HAH3YCTH.

Let Me Introduce My Friend to You

Pete: Hello, Max, let me introduce my friend to you. This is Alex.
Is his name familiar to you?

Max: I don’t think so. How do you do, Alex. Glad to know you.

Alex: Good evening, Max. Pleased to meet you. How are you get-
ting on?

M.: Very well, thank you. And what about you?

A.:  Very much the same, thanks. It’s a fine day, isn’t it?

M.: Yes, lovely weather we are having today. I hope it will keep
fine.

A.: By the way, Max, I think, I’m acquainted with your brother.
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Really? You don’t say so. Do you work together?

No, we don’t, but [ see very much of him. He is clever, well-
educated and has good manners.

Glad to hear it. And where did you get acquainted with him?
We played a game of tennis the other day. I'm sorry, 1 must be
off. It was a pleasure to meet you.

Thank you. I was glad to make your acquaintance too. Come
over and see me one of the days. Good bye for the time being.
And you t00, keep in touch. All the best. So long.

= FE RS

25, TIpoutHTe TeEKCTH 3 H 4 H NOATOTOBETE pedrepaTsi HA AHINHIH-
CKOM A3biKe, NEPeAaB MX KPATEOe COACPEKAHNE.

Text 3. TELEVISION AND TELECOMMUNICATION

Television is a widely used telecommunication medium for sending
(broadcasting) and receiving moving images, either monochromatic
(black and white) or colour, usuaily accompanied by sound.

In its early stages of development, television included only those
devices employing a combination of optical, mechanical and electronic
technologies to capture, transmit and display a visual image. As it is
known, all modern television systems are based on electronic technolo-
gies, however the knowledge gained from the work on mechanical-de-
pendent systems was important in the development of fully electronic
television.

In 1884 Paul G. Nipkow, a 20-year old university student in Ger-
many invented the first electromechanical television system which em-
ployed a scanning disk, a spinning disk with a series of holes spiraling
toward the centre, for “rasterization”, the process of converting a visual
image into a stream of electrical pulses. The beginning of the 20-th
century brought advances in amplifier tube technology and the use of a
rotating mirror-drum scanner to capture the image. Most of the 20-th
century televisions depended also upon the cathode-ray tube invented
by Karl Braun in 1927.

Fluorescent
screen

Electron Def::ctlng

The cathode-ray tube
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Telecommunication, a transmission of signals over a distance for the
purpose of communication, is an important part of modern society. In
telecommunication, a communication system is a collection of indi-
vidual communications networks, transmission systems, relay stations,
tributary stations and data terminal equipment usually capable of in-
terconnection and interoperation to form an integral whole. The com-
ponents of a communication system serve a common purpose, they are
technically compatible, use common procedures, respond to controls
and operate in unison.

Text 4. MOBILE PHONE FEATURES

All mobile phones have a number of features in common. The main
components found on all phones are;

— a rechargeable battery providing the power source for the phone
functions;

— an input mechanism and display to allow the user to interact with
the phone. The most common input mechanism is a keypad, touch
screen being also found in some high-end smart phones;

— basic mobile phones services to allow users to make calls and
send text messages;

— all GSM phones use a SIM (Sibscriber Identity Module) card to
allow an account to be swapped among devices, some CDMA devices
also having a similar card called a R-UIM;

Other features that may be found on mobile phones include GSM
navigation, music and video playback, RDS radio receiver, alarms,
memo recording, personal digital assistant functions, ability to watch
streaming video, video download, video calling, built-in cameras and
camcorders (video recording), with autofocus and flash, ringtones,
games, instant messaging, Internet ¢-mail and browsing and serving as
a wireless modem.

The most commonly used data application on mobile phones is, of
course, SMS text messaging. The first SMS text message was sent from
a computer to a mobile phone in 1992 in the UK, while the first per-
son-to-person SMS from phone to phone was sent in Finland in 1993.

Other non-SMS data services used on mobile phones include mobile
Music downloadable logos* and pictures, gaming, gambling and advertising.

Note:
* downloadable logos — 3arpyxaeMbl¢ JTJOTOTHITHL
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26. BoinosnRTe NHCHMERALIR NEPEBOS TEKCTOB 5 1 6 Ha pyccxmil
A3HIK,

Text 5. OPTICAL COMMUNICATION SYSTEM

The word “Optical” stands for light. As the name itself suggests,
optical communication system is any form of telecommunication that
uses light as the transmission medium. In an optical communication
system the transmitter converts the information into an optical signal
(signal in the form of light) and finally the signal then reaches the
recipient. The recipient then decodes the signal and responds accord-
ingly. In optical communication system, light helps in the transmission
of information. The safe landing of helicopters and acroplanes work on
the above principle. The pilots receive light signals from the base and
decide their next movements. On the roads, red light communicates
the individual to immediately stop while the individual moves on seeing
the green light.

Optical communication systems offer many improvements over
other types, and have also been responsible for revolutionizing the
telecommunications industty. The main reason for this is because the
medium used in optical systems is light, which allows for them to be
faster, clearer, and more reliable than electrical or radio signals. These
reliable signals are usually carried through optical fiber, although an
optical signal can be sent over relatively short distances through the air,
usually only over a couple of miles.

Text 6. DUPLEX COMMUNICATION SYSTEM

A duplex communication system is a point-to-point system com-
posed of two connected parties or devices that can communicate with
one another in both directions. A duplex system has two clearly defined
paths, with each path carrying information in only one direction: A to
B over one path, and B t0 A over the other. There are two types of du-
plex communication systems: full-duplex and half-duplex.

In a full-duplex system, both parties can communicate with each
other simultaneously. An example of a full-duplex device is a tel-
ephone; the parties at both ends of a call can speak and be heard by the
other party simultaneously. The earphone reproduces the speech of the
remote party as the microphone transmits the speech of the local party,
because there is a two-way communication channel between them.

In a half-duplex system, there are still two clearly defined
paths/channels, and each party can communicate with the other but
not simultaneousty; the communication is one direction at a time. An
example of a half-duplex device is a walkie-talkie* two-way radio that
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has a “push-to-talk” button**; when the local user wants to speak to
the remote person they push this button, which turns on the transmit-
ter but turns off the receiver, so they cannot hear the remote person. To
listen to the other person they release the button, which turns on the
receiver but turns off the transmitter.

Systems that do not need the duplex capability may instead use
simplex communication, in which one device transmits and the others
can only “listen”. Examples are broadcast radio and television, garage
door openers, wireless microphones, and surveillance cameras. In these
devices the communication is only in one direction.

Notes:
* a walkie-talkie ~ nepeHocHan parus.
** a “push-to-talk” button — MUKpoOHHLIH KianaH.

TESTS

1. IlonGepure BMECTO NPONYCKOB NOAXOAALINE MO CMBICTY C/I0BA.
1. The first public demonstration of the electric telegraph discov-

ered by took place on Oct. 21, 1832,
a) Morse; b) Thomson;
¢) Popov; d) Shilling.
2. The Soviet sputnic having been launched, the U.S.A. wished
their superiority.
a) to receive; b) to regain;
¢} to remove, d) to repeat.
3. As we know, the operation of the Internet is based on
a) packet switching; b) probability theory;
¢) web browsing; d) datacards.
4, A personal computer to the Internet has become an im-
portant device for communicating during the past few decades.
a) concerned; b) considered;
¢) connected, d) conducted.
5. People have dreamt of a universal since the end of the 19-th
century.
a) data collection; b) data unit;
¢) data base; d) data exchange.
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6. A lot of Network Information Centres (NICs) serve the Internet
with documentation, guidance, advice and assistance.

a) specialists; b) architects;
c) professionals; d) users.
7. One of the main of the World Wide Web documents is
their hypertext structure,
a) characters; b) characteristics;
b) concepts; d) counters.

8. All the Internet services are accessible to many people
pocket-sized devices.
a) in addition to; b} instead of}
¢) regardless of d) due to.

9. The Web allows users on one computer information
stored on another through the world-wide network.
a) to address; b) to access;
c) to account; d) to accomplish,

10. As the popularity of the Internet increases, people become more
aware of its colossal
a) capacities; b) capabilities;
c¢) characteristics; d) combinations.

2. Cornacylite ciosa B JieBol X0JMOHKe ¢ X WATepHpETALACH,
TpeaIoXenHoiH cnpasa.

1. Internet a) communicating over by converting sounds or sig-
nais into electromagnetic waves and transmitting
them through space.

2. Computer  b) a method, process for handling a specific techni-
cal problem.

3. Radio ¢) a system for conveying speech over distances by
converting sounds into electric impulses sent
through a wire.

4. Telegraph d) a circuit device that determines the content of a
given instruction or performs digital-to-analogue
conversion,

5. Telephone  e) an apparatus or system that converts a coded
message into electric impulses and sends it to a
distant receiver.
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6. Decoder f) an electronic machine which, by means of stored
instructions and information, performs complex
calculations.

7. Networking g) process of development or gradual progressive
change.

8. Evolution h) a world-wide network of computers, communi-
cating with each other by using Internet Protocol.

9. Modulation i) the interconnection of computer systems over
communication lines.

10. Technology j) a variation in the amplitude, frequency or phase in
accordance with some signal.

3. IIpournTe A npoaHaAaM3upYliTe npearoxenna. HasosuTe ¥aCTH
peun, ¢popMy (BpeMs) H GHYRKUMIO BbLIEJCHHMX CJIOB,

1. — Have you heard about precision control devices kaving been
used for controlling the manufacture of some industrial processes? —
Certainly, I know of man’s being relieved of many monotonous activi-
ties due to automation.

2. — The readings of the meter should be checked. Having been
applied for a long time the meter lost its former quality. I think it was
broken when we were making the experiment yesterday. — That’s right.
Our mechanic has been repairing it for half an hour and says the meter
will be operating well during our next experiment.

3. While reading the article I had to look for some words in the
dictionary. Having been read the article is now being condensed into a
summary according to the task being given by our teacher.

4. Having invented the lightning conductor B. Franklin continued
working at the problem of atmospheric electricity. He proved that un-
like charges are produced by rubbing dissimilar objects.



Unit 8
AUTOMATIC CONTROL SYSTEMS

There’s the only good — knowledge,
and the only evil — ignorance.
Socrate

Texcsi: Automation. Elements and Structures of Automatic Control
Systems. From the History of Automatic Contro! Theory. Control
Systems Classification. Relays

Ipammaraka: Uadunutue (Infinitive), ero popMsl ¥ GyHKIIHH.
HHbunnTuRHEe KOHCTPYKUHH, IIoBTOpEHHE H3YMEHHOIO Ma-~
Tepuana: cnocodbl BHIPaXeHHS NMOANEXAIIETO B aHTTHACKOM
NpemIoXeHHH

1. OsHaRoMbTeCH ¢ TePMHHAMH TekcTa 1.

To suggest an idea to smb — HaTOAKHYTH Ha MBICTB

a weaving loom — Tkauxmii craHoK

a float-type controller — nomnaBKoOBhIH peryiarop

the centrifugal speed governor — peryisaTop CKOpOCTH

transfer machining — MexaHW9ecKas NepecTaHOBKA

control engineering — TeXHHMKa PETyIMPOBaHUA

a self-feeding process — mpoece aRTOMaTHUSCKOR MONAYK

self-initiating — aBTOMaTHUYECKOE BKNIOYCHHE

self-checking process — caMonpoBepsIOILKLica npolecc

detect faults accurately — oOHapyxuBaTh OIIKGKH ¢ GONBILOM
TOYHOCTBIO

above-mentioned advantages — BRIIIEYTTOMSAHYTHE NOCTOMHCTBA

continuous cycle production — HenpepHBHbLH MPON3BOACTBEH ~
HBI KA

automatic aircraft pilot — apTomMAOT caMoneTa

to direct on the correct path — HanpasasATh MO 3aTaHHON Tpaex-
TOpHUY

ensure safe landing — ofecneTHBaTh MATKYI0 NOCAlKy
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2. Ilpoutnte TekeT H 0OBACHHTE, YTO TAKOE ABTOMATH3ALHA H
KAKOBBI €¢ J0CTOHHCTRA,

Text 1. AUTOMATION

It is well known that since ancient times
people have tried to construct automatic
toys. Those toys were put into motion by hid-
ded mechanisms of automatic devices. The
mechanical wonders of the past indicated the
road for developing automatic systems later.
Clocks and watches, being the first automatic
systems, suggested to people an idea of pro-
ducing automata in industrial manufacture.
The Frenchman Vaucanson built a weaving
loom replacing fifty weavers. The talented
Russian mechanic Ivan Polzunov invented
a float-type controller for his steam engine.

Steam engines found universal application
James Watt due to the invention of the centrifugal speed
governor, designed by the English inventor
James Watt. Soon automation spread to all technological spheres and
became a moving force of technological advance.

So, automation deals with the theory and construction of control
systems which can function without man’s participation. It should be
noted that modern automatic industrial process involves four inde-
pendent components, each component becoming more powerful in the
presence of the other. They are: transfer machining, automatic assem-
bly, communication engineering and control engineering. These four
components are linked together into a single process called automation.
When two or more automatic machines are connected together with
automatic controls, which may be mechanical, electrical, electronic or
a combination of them, an automated control system is formed. This
system creates a self-feeding, self-initiating and self-checking process.

It should be noted that electronics has greatly extended the range
of automatic control and has made the processing of information rapid
and automatic. Electronic devices are able to respond very quickly to
signals and take measurements and detect faults very accurately. So,
they can effectively control many processes and machines working at
high speeds. Due to the above-mentioned advantages automatic control
systems find wide application in many fields of technology. Automatic
controls relieve man of many monotonous activities. Besides, they can
perform functions which are beyond the physical abilities of man.
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People make great use of automation in industry, it is especially
effective in continuous cycle production. Various kinds of electronic
devices are applied in automatic aircraft pilots, as radio aids to air and
marine navigation. Owing to automation special devices make precise
calculations for space vehicle movement, help to launch missiles and to
direct them on the correct path. Automatic interplanetary stations and
space rockets are equipped with orientation systems, photo-television
apparatus, special soft landing radio systems and movement control
systems of high precision. These systems ensure safe returning and safe
landing.

Automation to be developed successfully has become one of the
main factors of engineering progress today,

3. IIpocMoTpHTe TEKCT eme pas. daiiTe oTBeTHI HA BONPOCHI, HC-
noNb3ya HAGQOPMALMIC TEKCTA,

1. How were the first automatic toys put into motion? 2. What were
the first automatic systems? 3. Who was the first to show the advantages
of automatic devices? 4. Due to what did steam engines find wide ap-
plication? 5. What is automation? 6. What components does an auto-
mati¢ industrial process include? 7. What conditions can an automatic
control system be formed under? 8. What processes does such system
create? 9. What extended the range of automatic control? 10. What
fields of technology are automatic control systems used in?

4. IipouTHTe, NEpeBeanTe H 3ANOMHHTE CHEAYIOUHE CJIOBOCOYE-
TaHBA,

To put into motion; mechanical wonders; to suggest an idea to peo-
ple; industrial manufacture; to invent a float-type controller; a steam
engine; to find universal application; due to the invention; centrifugal
speed governor; a moving force of technological advance; transfer
machining; automatic assembly; communication engineering; control
engineering; automatic controls; automatic control systems; to cre-
ate a self-feeding, self-initiating and self-checking process; to extend
the range of automatic control; to respond to signals quickly; to take
measurements; to detect faults accurately; due to the above-mentioned
advantages; continuous cycle production; automatic aircraft pilot;
radio aids; air and marine navigation; owing to automation; to make
precise calculations; space vehicle movement; to launch and direct
missiles on the correct path; to be equipped with orientation systems,
movement control systems of high precision; to ensure safe returning
and safe landing. '
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5. IlpouTuTe B NEpeBeaAHTEe TEKCT, 00pamag BEuManne HA (HOPMbI
HHQHHNTHBA H CIOCOOLI €T Nepenona.

Michael Faraday

Michael Faraday, one of the greatest men of science, had little
chance f¢ get an education. In his early youth Faraday had fo save
money fo buy the apparatus necessary for his experiments. We know
Faraday 70 have taken interest in many scientific and technical prob-
lems of his time. He took part in the creation of a safety lamp fo be used
in mines. 7o rurn gases into liquids was one of the numerous problems
he worked at. For several years Faraday is known fo have been working
at the problem of a perfect optical glass and fo have made a glass that
greatly improved the telescope. After a while Faraday set 70 work on an-
other important problem, the problem of magnetism. There were many
questions to be answered in this field of science. The main task of his
work was 70 find out the nature of electricity and magnetism.

6. IlepeBeaATe CAOBOCOYCTAHKS, COAEPKRAINE WHDAAHTHE,

To provide a high potential is not easy; to raise the cathode tem-
perature means...; to build... is of great importance; to obtain new
data was necessary; to test the equipment is possible; to prove the law
experimentally is very difficuit.

The students task was to study...; the main aim of the designers is
to improve...; the problem is to find materials for...; the object of the
system is to provide ...; the purpose of the experiment was to convert...;
the engineer was to investigate... .

The device to measure the temperature; the probfem to be dis-
cussed; the signal to convey information is...; data to be fed into the
computer; the film to have been running for over a month; the report
to have been discussed at the conference yesterday; the progress to
have resulted in...; computers to have been designed; molecules are too
small to be seen; he was the first to invent.

To stop the current, you must...; switches are used to open the
circuit; to develop the national economy people should ...; radio was
used to communicate with ...; people launch spaceships to learn more
about...; to avoid the damage of the engine you must...; some tubes are
used to rectify an AC.

7. Tipoana/msnapyiime mpeanoxenHs, onpexenss GopMy B Gyaxumio
anunnTHEBA. IlepeBenuTe mpeanoXeHHs (CM. rpaMMaTHiecKni
CHPABOYHUK, C. 224—225).

1. It is known that to stop the current flow you must open the circuit
or, to put it in other words, to break the circuit in some point. Various
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switches are used to open or to close a circuit. 2. To develop national
economy is the main task of the government. To develop it people have
to use natural resources of the country most efficiently. 3. The problem
to be discussed requires very careful consideration. That is why the
report to have been discussed at the conference attracted great atten-
tion of the public. 4. The progress of electronics to have resulted in the
invention of electronic computers was a breakthrough (npopsis) of the
second part of the 20-th century. 5. Computers to have been designed
originaily for arithmetic purposes are applicable for great variety of
tasks at present. 6. Your assistant must have brought the journal you
wanted to look through, but he hasn’t. He may have forgotten it in the
office. 7. In the early 1990s amateur radio experiments began to use
personal computers with audio cards to process radio signals. 8. To
know everything means to know nothing. 9. Sateflites use the solar celis
to convert light from the sun into electric power but the cells need cov-
ers to protect them from radiation. 10. Molecules are too small to be
seen with the most powerful microscope.

8. IlpeoGpa3yiite ciioXHbe NPEVIOXEHHA B NPOCTHIE, YNOTpeH-
AAA MHEPHHETHB BMECTO NPHAATOUHBIX NPEIN0OKeHHH,

A. Yuri Gagarin was the first man who flew into space.
Yuri Gagarin was the first man fo flow into space.

B. This report includes all the data which must be discussed.
This report includes all the data fo be discussed.

1. K. Tsiolkovsky was the first who put forward the theory of space
flights. 2, Russia was the first that started the cosmic era. 3. The ma-
chine parts which are to be repaired will be brought next week. 4. A,
Lodygin was the first who invented the electric lamp. 5. The problem
which must be discussed at the meeting requires careful considera-
tion. 6. Kepler was the first who discovered the exact laws governing
the movements of the planets. 7. Lectures which are delivered at our
club are always attended by hundreds of students and teachers. 8. The
hydropower station which will be erected in this region will be one of
the most powerful stations in the country. 9. Our country was the first
which used atomic power for peaceful purposes. 10. You will be the last
who will answer at the exam.

* k¥

9. O3HAROMbBTECH ¢ TEPMHHAMH TeKCTa 2.

Physical variables — dhusHuecKe epeMeHHble {BeTHYMHBI)
process control systems — CHCTeMBb] YTIpaBAeHUsl (NPOMIBOACT-
BCHHBIM) NMPOLIECCOM
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reference input / driver — 3amaiolee yCTpoRcTBO

an error detector — npHOGOp 110 OOHAPYKCHIIO OUBIOKH

a controlled quantity — ynpaeiseMast BeIHYHHA

feedback path elements — 2J1eMeHTH O0OpaTHOM’ CBI3H

to supply a feedback signal — DoCcTARAATE CHTHAN O6GpaTHOM CBA3U
transducers — mpeobpasoBaTeny

$ervomotors — CEpBOMOTOPEI

a variable resistance — nepeMeHHOS CONPOTUBIICHME

to cover a lot of spheres — oxBaTBIBATH MHOTHE OONACTH

10. IlpouTHTe TEECT H PACCKAXKHTE O COCTABHBIX 3JICMEHTAX AB-
TOMATHUCCKHX CHCTEM YNpaBICHMA,

Text 2. ELEMENTS AND STRUCTURE
OF AUTOMATIC CONTROL SYSTEMS

Automatic control is the use of means which can maintain physi-
cal variables, such as temperature or pressure, at a desired level auto-
matically. Systems which perform the control of physical variables are
called automatic control systems (ACS).

Automatic control systems may be classified as servo-mechanisms,
process control systems and regulators, but whatever the classification
be, the same principles of operation are common to them all. Every
ACS should contain five main components. They are: a driver or refer-
ence input, an error detector, control elements, a controlled quantity
and feedback path elements. The basic control system operation may
be described by the simple block diagram:

The reference input or driver sets the desired level or position of
controlled quantity C in this system. The controlled quantity C is the
resulting level or position of the variable parameter, that is the position
to be controlled by this ACS. The feedback path elements H supply a
feedback signal B that indicates the level of the controlled quantity C.
The error detector receives the feedback signal B and compares it with
the input command signal R; any error (or difference between B and
R) produces an output or resulting signal E. Control elements G receive,

R E G C
Reference input —¥ Emor |—# Control [ Controlled
{commands) detector elements quantity

H
B | Feedback path elements .'J

138



e i . s T R I T TR s e e e RS ETT EET Y  omve e T

amplify and transform the output signat E to maintain the controlled
quantity at the desired level.

To produce an automatic control system it is necessary to use a lot
of various elements. These are logical elements, relays, potentiom-
eters, magnetic amplifiers, transducers and other devices. The basic
components of every ACS are logical elements which may be deduced
to transducers and servomotors. Relays are usually sensitive devices
that can control the action of large or remote apparatus in circuits. A4
potentiometer consists basically of a variable resistor. If connected to a
circuit the variable resistance makes it possible to vary the amount of
voltage supplied to a load. Magnetic amplifiers belong to a large group
of magnetically controlled devices. The principle of their operation is
based on the process of magnetizing a core by varying a magnetomotive
force periodically. Transducer is known as a converting device. Many
well-known devices act as transducers, for example, an electric motor
acts as a transducer converting electrical energy into mechanical one.

The application of automatic control systems covers a lot of spheres,
ranging from the use for the guidance of space vehicles to the control
of industrial processes.

11. IHpocMoTpuTe TekeT eme pa3, JlaiiTre oTBeTH HA BOHpPOCH,
HCIONb3YA HHGOPMALHIO TEECTA.

1. What is automatic control? 2. What are automatic contrel sys-
tems? 3. How can they be classified? 4. What components does an
ACS contain? 5. What is the function of a driver? 6. Try to describe the
basic control system operation. 7. What are the basic elements of any
automatic control system? 8. What is the function of refays? 9. What is
the principle of amplifiers operation based on? 10. What do transducers
serve for?

12. Ha#iauTe B TeRcTax 1 H 2 anTIMHCKHE SKBUBAJICHTM CJeAY-
OOIEX CJIOBOCOYETANMNM,

ABTOMATHM3UPOBAHHDIE CHCTEMBI YIIPAaBASHUA, NPUBOOHTL B ABH-
XEHHE; HATOJKHYTh Ha MEICHb; NPOMBILIIEHHOE NPOH3IBOICTBO;
H300pecTH MOIUIABKOBEI peryasTop; naposoli ABUraTeiib, Gnarogaps
M300pCTEHUIO PETYIIATOPa CKOPOCTH; ABHXKYLIAA CHIA TEXHHISCKOIO
nporpecca; MeXaHHYeCKas MepecTaHOBKA; aBTOMaTH4YecKas cO6opKa;
TEXHHMKA CBA3H; TEXHUKA PETryJIHpPOBAHNA; CO3MABATh NpOLECC aB-
TOMATU4EeCKON NoJayH; aBTOMAaTHYECKOe BKAOYCHHE; PaCIlHPATH
IUama3oH aBTOMATHUECKOro YNpaBineHUs; OHICTPO pearupoBarh;
oORapYXHBAT, NOrPeLIHOCTH ¢ BHICOKOH TOYHOCTBIO, Gnaromapa
BHIIICYTIOMSIHYTHIM TOCTOMHCTBAM; HENIPEPHIBHBIN MPOU3BOUCTBEH-
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HBI LMK/, aBTONMAOTEL, PaTMOCPEACTBA; BHIMONHATh BRIYUCICHMS;
TIONIETHI KOCMHUYECKHX XKopaliieit; HAaIparNIATE paKkeThl IO 3aXaHHOTM
TPACKTOPHU; CUCTEMBI YIIPABICHHMS TONETOM BHICOKOIM TOUHOCTH;
00ecreunBaTh MATKYIO TIOCAIKY.

Hompepxuparh PH3HYECKHE TTePEMEHHBIC BETUYMHBL, KeIaeMblit
YPOBEHD; 3aJaollee YCTPORCTBO; NMpubop mo oOHapyXeHHIo OMMOKH;
yIIpaBAsieMas BENUYUHA,; SJIEMEHTh o0paTHOM CBSI3M; NOZABATh CHT-
HaJ oOpaTHO! ¢BA3M,; N100ad MOIPELIKOCTE; YCHAUBATD; Npeobpaso-
BBIBATD; Mpeolpa3oBaTeNy; YYBCTBHTEbHBIC ITPUOOPEI; NEPEMEHHOE
COTIPOTUBJICHKE; MCHATH BEIHYMHY HANPAXKCHMSN, MONABaAeMOT0 K
HArpy3Ke; NMPUHLUUN A¢ACTBAS; NePHOTIHYECKOS HAMATHHUMBAHHE
cepAcUHHKA; OXBaThIBATL MHOTO obnacTeli; HaBeACHMe KOCMHISCKUX
NMEeTaTeNbHEIX aITapaToB; YIpaBieHHe MPOH3BOACTBEHHRMHA MPOLICC-
cami.

13. Haiinpre B TekcTax 1 ¥ 2 ciona, 6amskHe Ho 3HAYEHRIO IpeA-
JI0JKeHHBIM CIIOBAM.

Nouwns: regulator (2); motor; branch (2); means; aeroplane; move-
ment, concept; production; motor; use; progress; rate; type; mistake;
failure; value; standard; element; road; work (2); instruction; con-
verter, number.

Verbs: to build (2); to mean; to include; to connect; to widen; to
react; to find out; to manage (2); to keep up; to provide; to install (2);
to show; to get (2); to fabricate (2); to use (2); to intensify; to convert
(2); to change; to operate.

Adjectives: quick; up-to-date; broad; on-going; particular; main;
different; distant; feasible; accurate.

14. TIpouTuTe, NEpeBeaAMTe H NPOAHANNIHPYHATE NpeANOXKeHHA,
coaepxainie HAQHHNTHRHLE KOHCTPYKUNH (CM. IPAMMATRIECKNH
CNPABOYHHK, ¢. 225-227).

A. 1. It is too late for you fo go there. 2, The text was very difficult
Jor Ann to transiate it without a dictionary. 3. It is necessary for us to
see him today. 4. There was no time for the teacher to check up their
control papers. 5. It is warm enough for her to go to school without her
coat. 6. There is no reason for them to change the terms of agreement.
7. Electromotive force is necessary for the current to flow along the cir-
Cutit.

B. 1. I've never heard him speak English. 2. We know the electrons to
Jflow from the negative terminal of the battery to the positive one. 3. We
suppose the strength of current to depend upon the resistance of the cir-
cuit. 4. He hates somebody to interrupt him when he works. 5. We con-
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sider nuclear energy to be the prime source of heat energy. 6. M. Curie
found the atomic weight of radium to be 226. 7. The teacher wanted a//
the studentis to take those factors into consideration.

C. 1. The current is known f0 flow when the circuit is closed. 2, The
overloading of the line is likely fo produce a short circuit. 3. Ampere
supposed the current to flow from the positive pole of the source to the
negative pole, but ke appeared fo be mistaken. 4. The new power plant
is expected to have been put into operation and if proved 7o be of great
practical importance. 5. The water seems to be boiling. 6. The lightning
rod proved 1o be the most effective means of protecting against the ef-
fects of lightning. 7. The secondary winding in a step-up transformer
is sure fo have more turns than the primary one. 8. The antenna was
found 7o receive only a small part of energy radiated by the transmitter.

15. IIpeoGpasyiire ¢cjoxkHbe OPeAIOKEHHA B NPOCTHIC, YUOTpeo-
99 HHQHARTHBHDbIE KOHCTPYKIHH,

A,

We expect that ey will arrive soon.
We expect them fo arrive soon.

1. T suppose that Max is about 40 years oid. 2. They knew that he
was strong enough to take part in the expedition. 3. I believe that Alice
is going to leave for Moscow tomorrow. 4. We find that Mike is a very
clever man. 5. We didn’t notice that she came into the room. 6. I don’t
like when you say such things. 7. I don’t consider that he is an honest
man. 8. We heard that the bell rang and went to the door to see who
was there. 9. I heard that Professor Stewart mentioned about these
facts in his lecture. 10. The manager wishes that the work should be
done at once.

It is likely that rhey will return soon.

They are likely to return soon.

It was said that many houses had been damaged by the fire.
Many houses were said 1o have been damaged by the fire,

1. It is known that he is a great book-lover. 2. It is reported that he
has been working at this problem for many years. 3. It happens so that
I know when the contract was signed. 4. It is unlikely that the telegram
will be delivered today. 5. It is sure that Steve will win the game. 6. It
seems that the house has been built by a foreign architect. 7. It is known
that San Francisco is called the city of the Golden Gate. 8. They say
that every Englishman is a countryman at heart. 9. It is considered that
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the British people are the world’s greatest tea-drinkers. 10. It appeared
that she spoke English very well.

16. TlepepenuTe NPeAIOKEARA HA AHMAHHACKNE A3HIK, YNOTPeOAAA
HH(WARTHEBEbIE KOHCTPYKIMM,

A. 1. MbI oXxHpamH, noka oH BepHeTcd. 2. Ham oueHb TpyaHO Mo-
JyaHTS 3TY HHpopMaimo. 3. Bameii cecTpe HeOOX0AMMO MOBHAATE
ero. 4. MHe HeJlerko roBOPHTE Ha aHIMHACKOM A9HKe. 5. Muxauwny
HET HeOOXOAMMOCTH NMEPEBOXUTD 3Ty CTaThio. 6. Ceilfgac koM
TIO3AHO, 9TOOEI CTYACHTH TMPOBOAWIN 3KCIEPHMEHT. 7. EMy o4yeHb
BaXHO NPHUTH TyIa BOBPEMS.

B. 1. A cunTaio, 9T0 3TO BEIHSCTEO ARMACTCH XOPONIHAM IPOBOAHU-
xoM. 2. [Ipodeccop xHe BpmHOCUT (10 hate), KoTAa CTYACHTR! ONA3lbl-
BAIOT Ha 3aHaTHs. 3. HHKTO He 3aMeTHJI, KaK IBUraTeb OCTAHOBIIICS
H3-34 TOrO, YTO OTKMIOYWIHN TOK. 4. MBI 3HaeM, uro Muma ycnemmo
CAAN BYEpa MOCNeAHHH 3Kk3aMeR. 5. A cumralo, 4T0 OH TmpaB. 6. ME
OXH(aEM, ITO OHH CKOpo npHeayT. 7. HUK xouet, uTo6hi Mbl HABECTH-

JIM €10 B cyGfory.

C. 1. [Tonaraiot, 4TO ATOMHO¢ SAPO COCTOAT H3 NPOTOHOB U Hel-
TPOHOB. 2. JOBOPAT, ITO HHXCHEPH OTKPHIJIK HOBHE CIOCOOR! HCIThI-
TaHuA oGopynoBaHHs. 3. OH HaBepHAKa yX¢ [IPOaHANMHM3HPOBAN pe-
3yALTATH 3KCIepHMeHTa. 4. YyBcTBHTENBHOCTD NpHbopa OKa3anach
cnaboii (poor). 5. MHOTO JI€T TOMY Ha3al AYMANH, YTO ATOM HEACHHM
(indivisible). 6. 3ToT BONPOC, MO-BUAHMOMY, NPEACTABAACT KNI HEX
Gonbio#t uHTepec. 7. Kaxercs, 31a cTaThd 6b1A ONMYyGAUKOBAHA B
rasere Ha NpOUUIOH HEAeHe.

17. BcnoMuHTe BCe BpeMeRa, NPOAHANHIHPYHTE H nepeseanTe
HpeI0oMKeHAsN:

A. ¢ aHIMAICKOTe HA PYCCKHH A3bIK.

1. My brother (work) at a research institute. He (work) there for five
years since 2002. This year he (work) at his thesis. He (write) his thesis
for some months. Now he (make) experiments at the laboratory. I hope
he (to finish) his job by midday and we (to go) to some place to have
a snack.

2. Nick (write) a letter when I came. He (write) a letter for an hour
when 1 entered. Nick (not write) a letter yesterday and he (not write) it
before my coming. He just (finish) to write his letter and now (to put)
it into an envelope.

3. Don’t go out, it (rain) now. It (rain) since early morning. I think
it soon (stop) raining. It often (rain) in autumn, you know. Two days
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ago it also (rain) and we (to get) wet through while we (to run) home
from the river.

4, Mike (learn) German next year. He (study) German for seven
years when he enters the University. He (learn) these new words and
(translate) the article by the time you come to see us in the evening. He
(to like) German and (to speak) the language rather well.

5. Helen (do) her homework in an hour. She (do) it from 5 til}
:raclo;clock. She (finish) her work by 7 o’clock and then we (go) for a

B. ¢ pyccxoro Ba ARIMACKAN S3bIK.

1. — Ans TaK acto GoxraeT Mo TeacOHY, TH 3aMeTun? O, cMo-
TPH, OH2 H Ce¢Hiyac pasroeapupaer nmo TenedoHy. — Kak xoiaro oHa
pasropapyBaet? — [lo-MoeMy, OHa pasroBapuBaeT BOT yXe I1014aca.
ITo xpaiiHei# Mepe (at least), s1 xay ee He MeHbine 30 MMHYT. —Tht
YBEpEH, 4TO oHa GyHeT pasroBapHBaTh ¢ TOOOM Iocae Toro, KakK 3a-
KOHYHAT pa3roop 1o Tenedory? — S He yBepeH, YTo OHa BOOGILE ero
33aKOHYHT KOTHA-HHOYAb,

2. Ceroansa 2 nowien B oduc rosunary Ilerpa no aeny. Mu moro-
BOpPWIHCH (arrange) BCTPETUTLCS B TPH Yaca AHA. Korna a npumex,
cexpeTapb ¢cKasana MHe, aro IleTp elue He BepHYACA ¢ KOHQEpSHUIUH,
H NONPOCHI2 MCHA NMOAOXAATb HEMHOTO. 51 cesl Ha ¢Tylm ¥ Hagal1 YH-
TaThb [a3eTy, KOTOPYIO sI KYITWI no gopore B odpuc. B To Bpems, Kak
A 9HTan rasery, mpumea Ierp. OH onmosgan, Tak KaK KoHMbepeHIHsA
3aKOHYWIACh IO3Xe, 9eM OH 0xkXuaai. OH GBI MHE pall ¥ NPUIIacHI
B KaGHHET, Ite MB! pasroBapHBaJH TIOYTH LEAbIA Yac.

ITOBTOPEHHUE U3YYEHHOT'O MATEPHAJIA

18. OOpasyiiTe Hapeuns 0T CASAYIOINAX NPHIATATEJbHBIX H Nepe-
BEIHTE HOBbIE CJIOBA,

High; great; good; wide; late; rapid; soft; safe; main; universal;
powerful; automatical; industrial; technological; special; direct; correct;
mechanical; electrical; independent; accurate; effective; successful.

19. IIpoananmsupyiiTe cuocolbl BHIPRKEHHA NOANEXANETO H fTe-
PEBEANTE NPEAIOKECHHS,

A. 1. It is well known that people constructed automatic toys since
ancient times. 2. It is relays that control the action of large and remote
devices in circuits. 3. One can reduce heat losses in a transmission line.
4. It should be noted that electronics has greatly extended the range of
automatic control. 3. It is the difference of potential that causes free
electrons to flow from one point of the conductor to another.
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B. 1. Learning English is not an easy task. 2. Using a lot of elements
is necessary for producing an ACS. 3. Describing the control system
operation requires the use of a block-diagram. 4. Converting electri-
cal energy into mechanical power can be performed by a transducer.
5. Linking of four components together into a single process is called
automation.

C. 1. To know a foreign language is quite necessary for a special-
ist nowadays. 2. To put toys into motion is impossible without a small
automatic device hidden inside. 3. To determine resistance in & circuit
is not difficult if you know Ohm’s law. 4. To produce the necessary
electromotive force is the purpose of the electric source. 5. To amplify
electrical signals means to use small signals and produce larger ones.

D. 1. Automation is sure to have become one of the main factors
of engineering progress of today. 2. Automatic industrial processes
are said to involve four independent components. 3. The computer is
known to carry out operations in accordance with the fed program.
4. Electrons are supposed to be free carriers of charges. 5. Transducer
proves to serve a converting device.

20. ITepeBeauTe <«rpaMMATAKAJIH30BAHHBIC> ApPeLIOXKEHHSA, CO-
JepXKaliHe BCEBO3MOXKHbIC MPAMMATHIECKHE ABJICHHA, HA PYCCKRH
A3bIK.

1. The circuit to be integrated on a single chip gives a reduction in
a number of elements. 2. There are various types of automatic control
systems, an adaptive control system being one of them. 3. When stored
this information is available for the user when needed. 4. Experts think
the inefficiency in a transformer to be mainly caused by heat losses,
5. When classifying control systems experts divide them into closed,
open, adaptive systems and other types. 6. Functional integration is
sure to result in a substantial increase in the packing density, 7. To
rectify current is possible by using a p-n junction. 8. Having been fed
from the memory the information was sent through the output equip-
ment to the outside world. 9. The greater the number of free electrons
in any metal, the greater is its conductivity. 10. In digital computers alt
the data connected with the problem to be solved are converted into
electrical pulses by very fast electronic switches.

* K ok

1. There are many factors to be taken into consideration when de-
signing a spaceship. 2. The smaller the transistor, the faster is the speed
of its response. 3. Internet is known to be a global data communication
system, its hardware and software infrastructure providing connectivity
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between computers. 4. Having summarized the results of his experi-
ments, A. Popov expressed his hope that his device after being perfect-
ed would make possible transmitting signals at a distance by means of
rapid electrical oscillations. 5. The designers assume the system opera-
tion to be improved as a resuit of replacing some of its parts. 6. It is a
well-known fact that having been rubbed many substances behave like
amber does. 7. The installation received required some improvements.
8. No appliance ever created by man has probably such a variety of
application as a motor. 9. Water falling from its raised position, energy
is changed from potential to kinetic one. 10. M. Lomonosov and B.
Franklin happened to make their experiments in the field of atmos-
pheric electricity at about the same time.

21. Bomo/inTe nepeBo «rpAMMATHEANHIOBRHHBIX> NpeLIoxKe-
HuH Ha AaRTHHCKRH A3IBIK.

1. HaMaTnBasg MPOBOZ HA XeJAC3HEI CepASUHMK, MBI [ONYYaeM
3JIeKTPOMArHUT. 2. YIIOMSHYTad CTaTh OOBACHANA CYTh SKCIEpHU-
MeHTa. 3. IHTAph MOXeT ObITh 3apAXeH 3/IEKTPHYECTBOM BC/ICACTBHE
TpeHus. 4. CBOGOAHDBIE 3JEKTPOHK! MOTYT MepeIBUTATHCA [0 METAN-~
Jiy Tiok geiicTRueM dexTpoiswkymeii cunbl. 5. OKajniBaercs, 4To
MHHEPANB H KPHCTAJLIB O0NafaloT HEXOTOPHMH HEOXHAAHHBIMHA
cpoifcTBaMHU. 6. UTOOR ONpeAenuTh CONPOTHBICHKE B LIETH, HYX-
HO BOCHOJIL30BATECA OMMETpoM, 7. Ha monyucHHHE AAHHBIC 4acTo
ceputaioTed. 8. CyliecTBYET HeCKOMbKO PasIMYHBIX BUIOB LIAPOBOM
MOJHIH W KaXOas HMeeT CBOU coBCTBEeHHBE cBOMCTBa. 9. Korna
(ecnn) npeaMeT TepAeT CBOIO NOTEHLHANBHYIO JHEPIUIO, 3Ta SHEp-
I'HA NpeBpalllaeTea B KUHeTHYecKYI0. 10. Byayan obfopyaoBaHHo#H
COBpeMeRHBIMU npubopamMy, Halua AaGopaTopKsi CMOra MPOBECTH
BaXXHBIe HCCHICHOBaHHA.

22. TIpeoOpasyikTe NMAJOT B KOCBEHHYW peudb. Bolyunte AMAJOT
HAH3YCTh.

What's the News?

Mr. Jones: Good evening, Mr. Lewis, how are you?

Mr. Lewis: Very well indeed, thank you, and how are you doing?

Mr. J.:  Quite well, thanks. Won’t you sit down? Have a cigarette.

Mr. L.: With pleasure. Thank you.

Mr. J.:  Well, what’s the news, Mr. Lewis? How’s business?

Mr. L:  Pretty good, thank you. And how are things with you?

Mr. J.: Well, not too good, I’m afraid, and going from bad to
worse,
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Mr. L.: I’m sorry to hear that. I hope things will soon improve.

Mr. J.:  Yes, let’s hope for the best. And how is everybody at
home?

Mr. L.: They are all well. You know, my daughter is staying in the
country just now with some of her friends.

Mr. J.: How long is she going to stay there?

Mr, L.: 1don’t know exactly, but she is having a very pleasant time
and it’s doing her a lot of good, so the longer she stays, the
better.

23, ITpouTHT® TEKCT, PA3JeNIHTE €r0 HA CMLIC/IOBbIe YACTH R
O3AINIABHTE HX, COCTABHB TAKHM 00Pa30M IUIAH TEKCTA B HA3BIBHON
thopme. ITpo9aTHTE TEKCT €Mme pa3 H cocTaBbTe pedepat, PACIHPHB
HHGOPMADHIO N0 KAXKAOMY MYBKTY IUIAHA.

Text 3. FROM THE HISTORY OF AUTOMATIC
CONTROL THEORY

The concept of control and the use of control devices were known
long ago. Simple control systems with an input signal controlling an
output element have been used by people for a long time. In recorded
history it is found that the Romans invented a water-level conirol de-
vice 2000 years ago.

The mathematical foundations for control theory have been laid
by J. Fourier and P. Laplace. Research work in analytical dynamics
was carried out by A. Routh. A. Lyapunov was the first to develop the
theory of stability of automatic control systems.

Real development of automatic control theory began in the 1920s.
World War I brought a tremendous impetus for the advancement of
control. Such problems as the automatic bombing and control systems
for anti-aircraft guns required fundamental theory and complex equip-
ment. To meet these requirements investigations in the field of automa-
tion were accelerated.

Nowadays automatic control systems play an important role in the
development of civilization. There has been an enormous growth in the
application of controllers in technology and everyday life. Domesti-
cally, automatic controls in heating and air conditioning systems regu-
late the temperature and humidity. Industrially, they are employed in
quality control of manufactured products, power stations, etc. In space
technology and weapon systems they appear in the form of guidance
systems, fire control systems, etc. It is automation that ensures speed,
accuracy, reliability, high quality and economy of technological proc-
esses.
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Automation control is irreplaceable where it is necessary to main-
tain various physical properties at a desired level. Among many physical
properties that can be controlled there are temperatures and pressures
in chemical industry, moisture content in textile industry, thickness of
insulation around wires in electrical engineering.

24, BunoHuTe NHCHMEHHMH Tepero] TeKcToB 4 B 5 No BApHARTAM.

Text 4. CONTROL SYSTEMS CLASSIFICATION

As it is known control systems are classified according to the degree
of their automation. A control system is called automatic if the basic
functions of control are performed without the participation of man,
that is automatically. Completely automated control systems are de-
fined as closed-loop systems. Partially automated control systems are
termed open-loop ones.

A closed-loop contro] system or feedback system automatically
controls and modifies its own operation by responding to data generat-
ed by the system itself. The example of a closed-ioop control system is
a switch of a high-speed printer, used in computer systems. The switch
finds if there is paper in the printer. If the paper runs out, the switch
signals the system to stop operation.

An open-loop system does not provide for its own control or modi-
fication. It must be controlled by people. The example is the opera-
tion of a printer having no switch. In this case a human operator must
notice when the paper runs out and signal the system to stop printing.

The former system is automatically controlled by self-regulation,
the letter one being controlled by man. This difference determines their
application. Open systems are used for stabilization and program con-
trol. Closed systems replace man in hard and dangerous work.

Zext 5. RELAYS

Today forms and applications of electric relays are numerous and
varied. Having improved relays scientists received a more reliable form
of control. As it is known there is a large range of electric relays which
are utilized to operate switchgear, totalisator, road traffic signals and
certain types of automatic telephone equipment.

Sometimes it is necessary to operate a circuit by reversing a current
in the actuating circuit. This is done by using a polarized relay. The
special feature of this relay is the employment of a permanent magnet.
Giving the armature a definite polarity, the permanent magnet makes
it possible to control the direction of the armature movement when a
current passes through the relay coils. This permanent magnet is neces-
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sary to maintain the same polarity at each end of the armature. When
energised with the poles directed to the north and south, the relay at-
tracts one end of the armature and repels the other one.

Using this type of relay engineers often employ it for the remote
control of wireless sets and similar purposes, when needed, to econo-
mise energy of batteries.

When used in such applications as temperature control, coil wind-
ing machines, etc., another type of relay is very effective. It is a plug-in
relay. These relays are medium speed devices. Requiring relatively low
coil power they are preferable in many applications.

TESTS
1. Betassre HeoGXoauMbIe C/IOBA BMECTO MPONYCKOB.
1. We suppose automation has become of technological
progress.
a) a mechanical wonder; b) a moving force;
¢) an electromotive force; d) a self-checking process.
2. James Watt is known to invent .
a) a load-type controller; b) self-initiating device;
¢) centrifugal speed governor; d) weaving loom,
3. Automatic control is sure to have made the of informa-
tion rapid and accurately.
a) collecting; b) processing;
¢) storing; d) perfecting.

4. It is known that automatic control system is formed by connect-
ing automatic machines with .
a) self-feeding process; b) automatic assembly;
¢) control engineering; d) automatic controls,

5. Many special devices make highly precise calculations
automation.

a) due to; b) according to;
¢} because of; d) in spite of.
6. Increasing the strength of current power are widely used
in voltage dividers.
a) detectors; b) potentiometers;
¢) transducers; d) amplifiers.
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7. Automatic control systems people of many monotonous
activities.
a) require; b) relieve;
c) revise; d) relax.

8. Without knowing the basic elements of the ACS it is impossible to
regulate it components.

a) completely; b) independently;
¢) properly; d) mechanically.
9. are said to be electromagnetic devices controlling the
action of other devices in a circuit. They can also operate as switches.
a) capacitors; b) conductors;
¢) resistors; d) relays.

10. the stability of a feedback path an engineer could per-
fect the stability of the whole system.
a) being improved; b) having improved;
¢) having been improved; d) to improve.

2. MonGepuTe K TEpMHAAM, JAHHBIM B JieBOH KoJiofiKe, onpeaee-
HHA, DpeICTaBNIeHAbIE CIpaBa.

1. Transducer —  a) an instrument for measuring, comparing or
controlling electric voltage.

2. Potentiometer — b) a device used to increase the strength of an
electric signal.

3. Relay — ¢) any machine part that communicates motion
to another part.

4, Amplifier — d) a mechanism for controlling the movement of

machinery, the flow of liquids, gases, electric-
ity, steam, etc.

5. Detector — e) any device that transmits energy from one
system to another or converts the energy in
form.

6. Driver — f) an electromagnetic device controlling a larger

current or activating other devices in the
same or another electric circuit.

7. Regulator — g) an apparatus for indicating the presence of
smth., as electric waves,
8. Feedback — h) a defect in a circuit, which prevents the cur-

rent from following the intended course.
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9. Assembly — i) the transfer of part of the output of an active
circuit or device back to the input.

10, Fault j) a fitting together of parts to make the whole.

3. Packpoitre ckofxi H mocTassTe r1arok B Hyxuol dopme.

1. — What about my proposals? They already (to discuss)? —
I don’t think so. They (to discuss) just now. As soon as your plan (to
discuss), the important decisions (to make), I hope.

2. — The goods (to examine) by the custom (Tamoxus) officers yes-
terday? — I’m afraid, not. The goods (not to examine) yesterday, and
they (not to examine) before we came to the port. I think, the goods
(to examine) at the moment. After the goods (to examine), they (to
load) to the customers. Don’t worry. I’'m sure the goods (to load) to the
clients by night.

3. — You already (to pass) your exam in physics? — Yes, I (to pass)
it two days ago. And now I (to prepare) for my English exam. I (to
listen) to some conversational topics in this laboratory for three hours.
We (to take) English tomorrow from 9 to 12, I think. This (to be)} my
last exam this term. If I (to pass) this exam successfully I (to get) an in-
creased scholarship next term as I (to pass) all the previous exams with
excellent marks. I (to plan) to go to England with a group of students
in summer to master my English there.



Unit 9
CYBERNETICS

Mathematics possesses not only truth, but supreme beauty.
Bertrand Russel

Tererse: From the History of Cybernetics. Cybernetics. Technological
Revolution in Russia. Artificial Intelligence. Industrial Robots
IpammaTaxa: CociaratenbHoe HakAoOHEHHE. COXHOCOYAHEHHBIE M
CIOXHONOAYHHEHHBIE NpelIoxeHus. Colo3bl U COIO3HBIE CIO~
Ba. [10BTOpeHHE M3YMEHHOINO MaTepHaa: CIoCOOH BHPAXCHHS

onpeAeNeHMs H JOMOJHEHHS B aHIIMICKOM NpeIoXeHUH

1. O3HaKOMETECH ¢ TEPMMHAME TeKcTa 1.

A holding tank — Gak-cOGOpHMK

a coneshaped float — KOHYCOOGpAsHBIH NOMIABOK

to run dry — padoTarb BCYXVIO

self-regulatory device — caMoperymupyioleecs YCTpOHCTBO
feedback — o6paTHag CBA3b

knowledge management — ynpapiieH#e 3HaHMAMH

to be of outstanding importance — UMeTs OrpOMHOE 3HAYEHHE
one can’t but mention — Hexb3d He YIOMSAHYTH

to keep great minds busy — 3aHMMAaTh YMhI BeTHKUX JIOHEH.

2. FIpoutnTe TekeT 1 M paccKaxuTe, 4TO BbI Y3HAJH O MCTOPHH
BO3HUKHOBEHHS HAYKH KHOCPHETHKH.

Text 1. FROM THE HISTORY OF CYBERNETICS

As it is known, the first artificial automatic regulatory system, a wa-
ter clock, was invented by the mechanic Ktesibios (2—1 century BC)
from ancient Greece. In his water clocks water flowed from a source
such as a holding tank into a reservoir, then from the reservoir to the
mechanisms of the clock. The device used a coneshaped float to moni-
tor the level of the water in its reservoir and adjust the rate of flow of
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the water accordingly to maintain a constant level of water in the reser-
voir, so that it neither overflowed nor was allowed to run dry. This was
the first artificial truly automatic self-regulatory device that required
no outside intervention between the feedback and the controis of the
mechanism.

The word cybernetics was first used in the context of self-governance
by Plato (428--348 BC) in the Laws to signify the governance of people.
In 1834 Andre Marie Ampere, the French physicist and mathematician
systematized the human knowledge of his day. He classified all the sci-
ences of human knowledge of that time under different numbers. Un-
der number 83 he listed a science that was to deal with the methods of
regulating society. Ampere termed this science “cybernetics” from the
Greek word “kubernetes” meaning ‘steersman’ or ‘pilot’. This litéral
translation embodies much of the modern relevance of the cybernetics
principles.

. - After Ampere, however, the term ‘cy-
bernetics’ was forgotten until it appeared
again in 1948 in a book of the well-known
American mathematician Norbert Wiener
(1894—1964). His book was entitled “Cy-
bernetics or Control and Communication
in the Animal and the Machine”. The name

N denote the study of “teleological mecha-
nisms”, that is machines with corrective
feedback. Wiener was part of a group of very

Norbert Wiener brainy people of various specialities — psy-
chology, mathematics, sociology, philosophy, knowledge management.
So, the modern study of cybernetics began at the intersection of neu-
rology, electronic network theory and logic modelling. Wiener popular-
ized the social implications of cybernetics, drawing analogies between
automatic systems such as a regulated steam engine and human insti-
tutions. The laws described by N. Wiener as the basis of cybernetics
greatly interested scientists of many specialities.

The foundations of cybernetics were laid and its basic principles
were formulated in the works of mathematicians, physicists, physicians
and engineers. Of outstanding importance were the works of American
scientists Claude Shannon and John von Neumann and the ideas of the
world famous Russian physiologist Ivan Pavlov. One can’t but mention
the important contribution of outstanding Russian scientists . Vyshne-
gradsky, A. Lyapunov, A. Kolmogorov and others.

152



Thus, as we can see, the study of control and response to complex
systems has been keeping great minds busy for thousands of years, and
Wiener seems to be regarded as the chief modern architect.

3. ITpocMoTprTe TERCT eme pas. JaiiTe oTBETH HA BONPOCHI, HC-
NOMb3YH HEPOPMAIMIO TEKCTA,

1. When did the first automatic regulatory system appear? 2. How
did Ktesibios’s system operate? 3. When was the word ‘cybernetics’
first used? 4. Who used it and how? 5. What kind of classification did
Ampere do? 6. What does the word ‘cybernetics’ mean? 7. Who is con-
sidered to be the founder of cybernetics? 8. What did Wiener denote by
the word ‘cybernetics’? 9. What sciences was cybernetics founded on?
10. What scientists contributed to its development?

4, ITpoaTnTe, NEpeBeIUTEe H 3ANOMHHTE CAEIYIOINEE CJOBOCOYE-
TAHHA.

The first artificial automatic regulatory system; a water clock; an-
cient Greece; a holding tank; to use a coneshaped float; to monitor the
level of the water; to adjust the rate of flow of the water; accordingly; to
maintain a constant level of water; to overflow; to run dry; self-regula-
tory device; to require no outside intervention; feedback; self-govern-
ance; to systematize the human knowledge; the methods of regulating
society; to term the science; steersman, literal translation; to embody
relevance of the cybernetics principles; very brainy people; knowledge
management; intersection of sciences; electronic network theory; the
social implications of cybernetics; to draw analogies; a regulated steam
engine; to lay the foundation; to formulate the basic principles; to be of
outstanding importance; one can’t but mention; control and response
to complex systems; to keep great minds busy.

5. Ipoanann3upyiiTe ¥ NepepennTe MPEANOXKEeHHS, colepkamue
cocaaraTelbHoe HAKJIOHeHHe,

A. 1. Without the sun there would be no light, no heat, no en-
ergy of any kind. 2. Would you like to travel to Britain? 3. Choose the
place you would like to visit. 4. What would you do in that situation?
5. 1 wouldn’t wait for the whole week. 6. You shouldn’t have gone there
yesterday. 7. I’ll ring him at once so that he shouldn’t wait for me.

B. 1. It is desirable that everything should be ready by five o’clock.
2. 1t is strange that she should have done it. 3. It is necessary that he
take measures immediately. 4. It is important that they should repair
the car by tomorrow. 5. It’s very annoying that you should have forgot-

153



ten it so soon. 6. It was impossible that he should participate in that
tournament. 7. It is surprising that he shouldn’t know it.

C. 1. I suggest that you (should) see the new film. 2. The doctor
insists that I (should) give up smoking. 3. He ordered that all {(should)
take part in the work. 4. They recommended that Ann (should) go to
the south in summer. 5. He demanded that the newspapers shouid be
delivered immediately. 6. He insisted that she should consult a doctor.
7. Roentgen suggested that the rays he had discovered should be called
X-rays.

D. 1. I wish I knew many foreign languages. 2. Mike wishes he had
more time for learning English. 3. I wish Victoria were with us now.
4, T wish we had known it before. 5. 1 wish I knew how to drive a car.
6. I wish I hadn’t told them about that. 7. I wish she had been at the
theatre yesterday.

6. M3MeHnTe NPELIOXEHHA B COOTBETCTBHH C NPeACTABNCHHBIME
MONEAMH,

a) It’s a pity it isn’t summer.
1 wish it were summer now.

b) It’s a pity I don’t know where they live,
I wish I knew where they live.

¢} I1t’s a pity I didn’t phone him yesterday.
I wish I had phoned him yesterday.

1. It’s a pity I didn’t know what was wrong with him. 2. It’s a pity
she was so nervous at the exam. 3. It’s a pity he is not responsible for
the work. 4. It’s a pity we didn’t take umbrellas. 5. It’s a pity Mike is
away on a holiday now. 6. It’s a pity Kate has a sore throat after going
on that outing. 7. It’s a pity she was so upset to hear that news. 8. It’s
a pity you are cross with me. 9. It’s a pity he told you the sad news.
10. It’s a pity you didn’t mention these facts while the subject was be-
ing discussed.

7. BoipasgTe Bale XeJMaHHE HIA COXAJCHHE B CBA3N ¢ JANHBMH
entyannamu. Henom3yitte ofpasen.

a) It’s raining now. We can’t go to the country.
1 wish it would stop raining. We could go for a walk.

b) The weather was cold and windy on Sunday. I caught cold.
I wish the weather hadn’t been so cold and windy on Sunday.
I wouldn’t have caught cold.
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1. The doctor is very busy now. I’'m afraid he won’t see the patient.
2. The medicine (1ekapcTBo) is very bitter (ropbkoe). I can’t make the
child take it. 3. The bus is packed. [t won’t pick up all the passengers,
4. He always argues (cmopuT) about everything. It’s difficult to work
with him. 5. T haven’t booked a return ticket and now I’'m afraid it may
be difficult to book it for a thorough train. 6. Helen is so shy. She hasn’t
made friends with anybody here yet. 7. The girl was very nervous at
the exam. She couldn’t answer a single question. 8. You find fault with
everybody. You are becoming difficult to deal with. 9. The child was so
restless. He could hardly sit quiet for a moment. 10, You are bothering
me with questions all the time. I can’t finish this work.

8. IlepeBeanTe H2 ARIHACKAN %3bIK.

1. 5 oueHp ycTan U XoTex 6B OTHOXHYTh. 2. JKeJAaTeabHO, YTOGH
pebaTa nydile paboTanTy HaZ U3Y4eHHEM aHIMACKOro fA3bika. Kak
OBl A xoTeN, 4T0OH OHM paGoTann ycepnHee. 3. BHIo HeodXOIHMO,
9TO0H OH IMPHHST Mephl HeMemeHHO, XKanb, 4TO OH HE clie/aNl 3TOro
BYepa. 4. OH moTpeGoBan, 9robbl paboTa ObI1a BBITOHEHA BOBPEMSL.
5. 3anuiuATe Mol aapec eme pa3, 9ro0n! (lest) He 3a0wu. XKanb,
9TO BBl [IOTEPAAM MO afpec W He CMOTJIH NO3BOHHTL. 6. OH roso-
DHT MO-AHTAMNWCKHK, Kax OYATO OH HAcTOsmuMi aHpinuaHuB. 7. Kak
6n (however) 3aHsT OH HH ObLI, OH BCerna NOMOraeT HaM. 8. Yro Out
(whatever) OH H¥ FOBOPHI, I He M3MEHIO cBoero pewieHus. 9. Kax
Ob1 s x0TeN, YTOOH Y MeHs GhL10 GoNblle BpeMEHHU i M3YJEHHS aH-
rauiickoro f3bika. 10. Kak Xanb, yro ceiyac 1aKk xomomHo. Kak 6aumo
Ol xopollo oka3aTecs B KprMy ceituac.

* k¥

9. O3HAKOMETECH ¢ TEPMHHAMH TEKCTA 2.

Principles of regulating and responding — NpUHIUII peTYAHPOBAHUSA
Y peaxkiuy

the way we relate to our world — T0, KaK MBI COOTHOCHMCH C
HALIHM MHPOM

behavioural responses — AOBEAEHYECKHI OTKIMK (peaKLMg)

self-determination — camMoonpesnercHue

tolerance and variety of responses — JOTIYCK W pasHooOpa3sune
OTKJIHKOB

the subject matter — npenMer (KUGepHETUKH)

the controlled object — ofrexT ynpaBnexrus

the control unit — ynpapnsiolliee YCTpoi¢TBO

feed-forward and feedback — npsaMan ¢Bs3b H o6paTHas CBA3D

the applied cybernetics — npMknagHas KubepHeTHKA

power supply — MCTOUHMK NIMTAHHA
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10. IMpouTHTe TeKCT 2 ¥ PACCKAKRTE, YTO H3yYaeT Hayka Kubep-
HEeTHKA,

Text 2. CYBERNETICS

1. As we know, contemporary cybernetics began as an interdiscipli-
nary study connecting the fields of control systems, electrical network
theory, mechanical engineering, logic modeling, evolutionary biology
and neuroscience in the 1940s. It was N. Wiener who has combined the
main cybernetics perspectives which have been developed by many and
various people over the past two thousand years. He defined the princi-
ples of regulating and responding to mechanical and electrical systems,
social and governmental systems, human and animal nervous systems, and
humar and animal social systems, The cybernetics concept is relevant
to the modern development of management and one’s own role and
potential within systems of all kinds. The organization in which we
work, the world in which we live, the people around us — these are all
systems. Cybernetics is central to our understanding of life, organiza-
tions and the way we relate to our world.

The first law of cybernetics is considered to be the following: “The
unit within the system with the most behavioural responses available
to it, controls the system.” This law has great significance especially
in understanding and developing greater individual self-determination;
and greater understanding, tolerance and variety of responses to situ-
ations and people around us. And this all is essential for our ability to
interact and respond effectively within work and beyond. The first law
of cybernetics is one of the most powerful maxims for living a happy
productive and successful life. And while ‘successful’ is of course a
matter of individual interpretation, cybernetics provides the key to
achieving it, whatever your interpretation might be. It’s a very powerful
concept — in a way cybernetics is the source of thoughtful choice over
unquestioning instinct.

IL. Thus, as we see, cybemetics is the science of general principles
of control, means of control and their utilization in engineering, living
organisms and human society. The subject matter of cybernetics is a cy-
bernetic system, including a variety of interconnected elements which
are able to store, process and exchange information. The examples of
cybemetic systems may serve an automatic regulator, a computer, a hu-
man brain and the human society.

Any control process, to be used in a cybernetic system, implies
continuous information exchange between the controlled object (a ma-
chine or a human muscle) and the control unit (an automatic regulator
or the brain of a living organism). The control process represented on
the scheme below involves the transmission, accumulation, storage

156



and processing of information about the controlled object. The laws
governing control processes are based on such fundamental concepts as
feed-forward and feedback. The controlled object receives information
from the control unit through the feed-forward and modifies its behav-
ior. The information transmitting process about the effects or results of
the control operations is achieved through the feedback.

Feed-forward

I ’J—_
Control unit Controlled object

!

Feedback

The scheme of the control process

Cybernetics can be subdivided into theoretical cybernetics and
technological one. The comerstones of theoretical cybernetics are in-
formation theory, the theory of algorithms and the theory of automatic
systems which investigates the methods of building data-processing
systems. Technological cybernetics is concerned with design and oper-

Example of cybernetic thinking. On the one hand a company is approached
as a system in an environment. On the other hand cybernetic factory can be
modelled as a control system
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ation of technical control systems and computer hardware. The applied
cybernetics is associated with the use of theoretical and technological
cybernetics for solving specific control tasks to be found in industry,
power supply, transport, communication, etc.

Cybernetics studies human thinking to create algorithms for com-
puter programming. It also studies the automata design principles and
investigates the possibilities of using them to mechanize human mental
processes. The main goal of cybernetics is to achieve maximum auto-
mation of control processes in various spheres of human activity,

11. IpocMoTpuTe TekcT emie pa3. JaiiTe 0TBeThl Ha BONPOCHI,
HCNOJIb3YA HR(OPMALHIO TEECTA,

1. Why can cybernetics be called an interdisciplinary science?
2. What fields does contemporary cybernetics connect? 3. Who is
considered the founder of cybernetics? 4. What did he do to develop
the science? 5. What kind of science is cybernetics? 6. What is the
main law of cybernetics? 7. What is the subject matter of cybernetics?
8. What does any control process used in a ¢ybernetic system imply?
9. What fundamental concepts govern control processes in cybernetics?
10. What do theoretical and technological cybernetics deal with?

12. HailinuTe B TereTax 1 B 2 aHUIMACKHE SKRHBANCHTH CAeQy-
I0IHX CIOBOCOYCTANNIA,

HckyccTBeHHas CHCTEMA aBTOMAaTHICCKOTO PEryMHpOBaHusI; Gax-
¢OOpHHK; BOISHEIC YACH; C/ICAWTH 32 YPOBHEM BOJBI; PeryAMpOBaTh
CKOPOCTH ITOTOKA BOABI; COOTBETCTBEHHO; ITONIEPXABATE NOCTO-
SIHHMH YpOBEeHb BOAB; PaboTaTh BCYXYIO; CAMOPETIYJIHDPYIOWIESCs
YCTpOMCTBO; 00paTHasA CBSI3b; CAaMOYINPAB/ICHHE; PY/CBoil; OYKBajlb-
HEIH ITepeBOX; COLMAILHAAS MPMYACTHOCTE, PEryIupyeMulil napopoit
IBUTARTEAD; 3a/IOXHTH OCHOBY, MMETh 3HAUECHHE; HEJIb3A He YIIOMA-
HYTb; 3aHHMATE YMEI BeJIAKHX NIoACSH,

MexaucHunIMHApHAs HayKa; TEOPHA 3JIeKTPHYESCKUX CETeil; Ma-
IIMHOCTPOSHHE; ONPEIe/sITh NPWHLIMNB peryJIMpOBaHHA M OTKAHKa;
NPaBHTEIECTBCHHBIE CHCTEMBI, TIOHATHE «KHOEPHETHKA»; B Ipeenax
BCEBO3MOXHBIX CUCTEM; IOHMMAaHHeE XH3HH; CAMOOTIpEICICHHe; pa3-
HoOOpa3ue peakUui; B3aHMOREHCTBOBATh; HPPeKTHBHO pEarHpoBaTh;
MOIIHES {CHIbHOACHCTBYIONHE) ITPABWIA; TUIOZOTBOPHAS M YCIICHIHAL
XH3HB, CPEACTBA YIIPARJIeHHA; NIPeAMET «KUOEpHETHKa»; 3aTIOMHHATD
# obpaGaTniBars HHGOPMALIMIO; YEJOBEYSCKHI MO3F; YeJIOBSYECKOoe
ofI1ecTBO; HeMpepHIBHEIH 06MeH HHGOpMauueii; 06beKT ypaBicHN;
YIpas/IMIoOiiee YCTpo#CIBO; IpAMas CBA3b; o0paTHafA CBS3b, MOMMbHK-
HHMPOBaThL OOBEAECHHE; Npoliece Iepeaadt KHGOPMALIKHU.
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13. TlepeBeauTe CAOKHOCOUYHHEHHbIE H CIOXKHONOAYRHEHADBIC
DpesIoXKenus, ofpalias BRAMANNE HA COM03bI, KOTOPhie CBASLIBAIOT
NPEIOKEHHS B HEX,

A. 1. You should eliminate the failure in the system and the device
will continue to supply energy. 2. We agree to the conditions of work
but we object to the terms of payment. 3. Hurry up or you will miss the
train. 4. The manager is either in the office or in the laboratory. 5. Both
Newton and Byron studied at Cambridge University, 6. Mike not only
promised to help me but he also brought his books at my disposal.
7. Some people like strong coffee whereas others don’t. 8. Neither my
parents nor my friends and I have been to the U.S.A. 9. We have re-
ceived your telegram as well as your letter of the 11-th of November.
10. Petrov works hard at his English, while Smirnov doesn’t.

B. 1. It is well known in computer science rhat the words “compu-
ter” and “processor” are used interchangeably. 2. The operation part of
the instruction is decoded so that the proper arithmetic and logic opera-
tion can be performed. 3. It is difficult to establish whether this problem
¢an be solved at all. 4. Programs and data on which the control unit and
the arithmetic-logical unit operate must be in internal memory in order
to be processed. 5. The CU has a register thaf temporarily holds the in-
structions read from memory while it is being executed. 6. Regardless of
the nature of the I/0 devices, 1/0 interfaces are required to convert the
input data to the internal codes used by the computer and to convert
internal codes to a format which is usable by the output devices, 7. The
purpose of registers in the ALU is to hold the numbers and the results
of the calculation until they can be transferred to the memory. 8. Since
the computer deals with pulses, the input device is a way of converting
numbers written on paper into pulses and sending them to the storage.
9. The principal characteristics of personal computers are that they are
single-user system and are based on microprocessors. 10. However,
although personal computers are designed as single-user systems, it is
common to link them together to form a network.

14. Cocrassre 10 Dpeyioxentii ¢ C0103aMH B COIO3HbIMA CIOBAMA
(¢M. rpaMMaTHYECKHH CIPABOSHMK, C. 235).

15. CoenunuTe ABa NPOCTRIX NPEIOKEHHA B CIOXKHOE, YHOTPEO-
AfA HYXKHBIH COI03 HAH colo3Hoe caoso. CaenaiiTe H3MEHEHRA npH
He00X0AHMOCTH,

1. An electromagnet loses its magnetic properties. The current flows

through the wire. 2. The electric energy is produced at the power sta-
tion. It must be transmitted over wires to substations and then to the
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consumers. 3. Silver is the best conductor known. It offers the least
resistance to the current flow. 4, The current will flow. You will close
the circuit. 5. The temperature rises. The opposition to the passing cur-
rent increases. 6. The manager of our office speaks several foreign lan-
guages. He is a highly educated man. 7. The bell rang. All the students
set to work. 8. The speed and accuracy of the computer are great. They
are successfully employed in various branches of science and engineer-
ing. 9. The computer performs complicated computations. The output
unit produces final results. 10. We cannot imagine technical progress
without automation. It is the highest stage of mechanization.

16. IIpormwre Geccoro3nbie NPeiOKeHHA H NIEPEeBEAHTE HX,

1. It is quite impossible to name a scientific problem M. Lomono-
sov didn’t turn his attention to. 2, Specialists know automatic and elec-
tronic devices are precise and reliable. 3. The heat the reactor generates
may be used to transform liquid hydrogen into gaseous form. 4. The
drive signal the reference input produces passes to the error detector.
5. The feedback signal the error detector receives is compared with the
input command signal. 6. Engineers consider the logical elements of
ACSs may be deduced to transducers and servomotors. 7. Relays we
are speaking about are very sensitive devices. 8. I know the transmit-
ting vacuum tube is called the iconoscope. 9. In the kinescope we have
just read in the text its electron beam is synchronized with an electron
beam of the iconoscope. 10. We consider the creation of the modern
¢lectronic transmitting system is connected with the works of Russian
scientist B. Rosing.

NOBTOPEHHUE U3YYEHHOI'O MATEPHAJIA

17. PackpoliTe cCKOOKM H NOCTABETE IIIAN0/ B HYXKHOH dopme.

1. — Who you (talk) to yesterday when 1 (to meet) you in the
street? — I (to talk) to my friend. He (to come) from St. Petersburg
some days ago. We already (to talk) for IS minutes when you (to see)
us. Why you (not to come up) to us. I (can) introduce you to him.

2. — What you (to do) at this time tomorrow? — I (to work) at
the reading hall at that time. — What you (to do) that for? — I must
prepare a report and I (to collect) the material until the library (to be
closed). — What a pity, I (to want) to invite you to fishing.

3. When the work was over Ann (to leave) the University, (to take) a
bus and (to go) home. When she (to arrive) home, her son (to prepare)
his homework. He (to work) for two hours when mother (to come).
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While Ann (to cook) supper her son (to learn) a poem by heart. They
(to have) supper before they (to go) to bed.

4, — What you vsually (to do) in the evenings? — I usually (to do)
my homework, (to read), sometimes I (to watch) TV. But now I (to
listen) to the radio. A very interesting information (to broadcast) and I
(to listen) to the radio for more than an hour. When the broadcast (to
finish) I (to ring) up to Mary and we (to meet) for a walk.

18. IIpoanannsupyiiTe cuocofm SHpaxkenns onpeneeHHs H me-
peBeUTe Mpea/IoReH s,

A. 1. As you know, Wiener defined the principles of regulating and
responding to mechanical and electrical systems. 2. Cybernetics in-
vestigates the possibilities of using the automata design principles to
mechanize human mental processes. 3, The discovery of new meth-
ods of planning and management and many other discoveries made
L. Kantorovich a famous Russian scientist. 4. The first mechanical
clocks suggested to people an idea of producing automata in industrial
manufacture. 5. The principle of operating a three-phase electric gen-
erator is based on electromagnetic induction.

B. 1. The transistor operation is based on charge carriers moving
through a semiconductor. 2. Contemporary cybernetics began as an
interdisciplinary science connecting many other fields. 3. A cybernetic
system including a variety of interconnecting elements is able to store,
process and exchange information. 4. The laws governing control proc-
esses are based on feed-forward and feedback. 5. Transformers chang-
ing the voltage of electric current are employed for reducing the current
in the transmitting systems.

C. 1. The basic principles formulated in the works of outstanding
scientists were laid into the foundation of cybernetics. 2. Wiener is sup-
posed to combine the main cybernetic principles developed by many
scientists of the past. 3. A. Lyapunov devoted his life to disinterested
service to his country. 4. Electrical appliances linked in the circuit one
after another constitute a series closed circuit. 5. Now it is possible to
transmit electric energy at great distances in any direction required.

D. L. Any control process to be used in a cybernetic system implies
an exchange of information between the controlled object and the con-
trol unit. 2. Transistors to operate at relatively low voltages are widely
used in many spheres of engineering. 3. The applied cybernetics is
associated with the performing of tasks to be found in industry power
supply, etc. 4. The operation of a transformer to contain two windings
and several cores is based on the principle of electromagnetic induc-
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tion. 5. The students must study the data to have been obtrained as a
result of that experiment.

19. Tlpoanann3upyitte cnocofbl BeIPAIKEHUS AONOIHOHHS H Nepe-~
BeIMTe NPeIOKeHHs,

A. 1. Scientists know some traditional techniques to have been de-
veloped in the last century in Interface and Colloid Science for charac-
terizing nanomaterials. 2. Some methods are based on light scattering.
3. Others apply ultrasound for testing concentrated nanodispersions
and microemulsions. 4. Progress has been made in using nanomaterials
for medical applications. There are hopes for applying nanorobots in
medicine. 5. Carbon-dioxide lasers are said to be used in industry for
cutting and welding.

B. 1. Automatic controls make it possible to relieve people of many
monotonous activities. 2. The students asked the teacher to explain
what nanotubes were made of. 3. They recommended the students to
process new data by means of a computer. 4. The engineer promised
his pupils to demonstrate the process of diffusion. 5. The experimentor
advised engineers not to connect the new apparatus to a circuit until it
is checked properly.

C. 1. We expect the AFM (atomic force microscope) and the STM
(scanning tunneling microscope) to be the two early versions of scan-
ning probes that launched nanotechnology. 2. Scientists know some
other types of scanning probe microscopy to make possible to see
structures at the nanoscale. 3. We heard Rostislav Lapshin have sug-
gested a promising way to implement nanomanipulations in automatic
mode. 4. We believe scanning probe microscopy to become an impor-~
tant technique both for characterization and synthesis of nanomateri-
als. 5. We consider quantum dots to be nanoparticles with quantum
confinement properties, such as size-tunable light emission.

20. IlepeseanTe «rpaMMATHKAJIR3OBAHHDIC» NPEANOKEHHA, CO-
OepXamue BCEBO3MOXHBIC IPAMMATHYECKHE ABNCHMA HA PyCCKHH
A3BIK,

1. Having been performed in the arithmetic unit the results were
then fed back to the memory. 2. Various electrical appliances people
make use of at home operate due to the remarkable phenomenon of
electric current. 3, When invented early in the history of mechaniza~
tion textile machines were semi-automatic mechanisms widely em-
ployed in engineering. 4. Specialists think adaptive control systems to
have some advantages as compared to the feedback control systems,
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5. A transistor is known to be a device for amplifying voltage and
power. 6. Having learned to transmit power far away from its source the
people expanded the range of transmission. 7. Functional integration
eliminating the need for many isolating elements, the packing density
increases. 8. The greater the number of free electrons in a substance,
the better that substance conducts electricity. 9. The induction coil is
connected to the circuit to increase its inductance. 10. While coming
down from a charged cloud to the earth, lightning usually strikes the
nearest conductor.

L N

1. When fabricated an integrated circuit represents a group of elec-
tronic elements connected in a single package to perform a certain
function. 2, The electric bell circuit is considered to be a typical exam-
ple of a series circuit, 3, Kurchatov knew the neutron to be the key to
splitting the atom. 4. While flowing through a conductor the alternat-
ing current reverses its direction at regular intervals. 5. Semiconductors
found application in measuring techniques thanks to their being very
sensitive to light, temperature and atmospheric humidity. 6. Being con-
nected together some automatic machines and automatic controls form
an automated system. 7. Having developed different control systems
scientists did not stop at the creation of more effective control systems.
8. The electric circuit being broken or opened anywhere, the current
stops everywhere in the circuit. 9. Specialists think the inefficiency in
a transformer to be mainly caused by heat losses. 10. In considering
some aspects of the automatic control systems theory it is necessary to
turn to the question of their practical application.

21, BumoannTe NEpEBOA «IPAMMATHKANN3OBAHHLIX» Ape/UIOKe-
BRA HA AaHEACKAH A3bIK,

1. ABroMaTHUecKOe yrnpas/icHHe B npocretimeit popme Obno u3-
BECTHO CO BPEMCHH IOSBJICHUA APOBOro Jeurarens. 2, OKasanock,
YTO HOBOE H300peTeHHE HMEET OTPOMHOE NPAKTHIECKOE SHAYEHHE.
3. YeM monblie s CMOTPIO Ha KAPTUHY, TeM 0ONbIlie OHA MHE HPaBUT~
cs. 4, S Hapgeloch, UTO MOTepsIHHAA KHUMra OymeT HallieHa K Hauany
3aHATUN, 5. U3BeCTHO, 4TO MOTODEI LLIMPOKO UCTIONB3YIOTCA He TONb-
KO B IPOMBILUISHHOCTH, HO ¥ B MOBCenHeBHOM Xu3Hu. 6. TosopAr,
YTO NEPBRI TeeCKOn Mor ObITh U300peTeH I'OUTAaHACKHM paGoymM,
7. IIpy BXOZe B IUVIOTHLIE CIOH aTMOCGhEPHl CKOPOCTh CITYTHHKA
yMeHbluaeTca. 8. He ypeauyumBasg TeMnepaTypy MeTalloB, HEBO3-
MOXHO ITOBBICHTb UX COMPOTHBACHHE. 9. O HOBOM OTKpBITHY MHOIO
roBopAT. 10, Henn3s onasgrBaTh Ha 3aHATHA.
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22. IlpeobpasyliTe Tuanor B KOCBEHHYW pedb. Buryunre amanor
HAH3YCTD.

Dialogue. Smith Is Speaking
Mr. Black: Hello! Is this | -2—7—3-8-9-5?

Voice: No, you’ve got the wrong number.

Mr. Black: Oh, I’m sorry. ... Hello, is this the home of Mr. Smith?

Yoice: Yes, who is speaking, please?

Mr. B: This is Mr. Black. Can I speak to Mr. Smith?

Voice: I’m afraid Mr. Smith is out. Any message?

Mr. B.: I’ve just come from Moscow and brought a letter to
Mr. Smith. I’m staying at Devon Hotel.

Voice: OK. As soon as Mr. Smith comes, he will call you up.
Oh, hold the line, please, wait a minute. Mr. Smith is
just coming.

Mr. Smith: Smith is speaking

Mr. B.: Hello, Martin, this is Mike speaking. How are you?

Mr. S.: Glad to hear you, Mike. I'm fine, thank you, and how
are things with you?

Mr. B.: Pretty much the same. I've brought a letter from Mos-

cow to you. Let’s meet tonight,
Mr. S.: With pleasure. No objection on my part. What time

shall we make it?

Mr. B.: Does 8 p.m. suit you?

Mr. S.: Sure. That’s settled. It’s very nice of you to call me up.
I’ll be in time.

Mr. B.: I’'m looking forward to meeting you. I’'m in room

75. By the way, you know Devon Hotel, don’t you?
Mr. S.: It goes without saying. See you later.
Mr. B.: Good bye.

23. Berasere cOCTaBHbIC MPEMTOTH.

1. He was pardoned (u3-3a, Gnarogaps) his age. 2, (HecMoOTps Ha)
her being busy she helped me with my work. 3. We asked mother to
make up some sandwiches (Ha ot cayyaif) we got hungry. 4. (Bmecto
TOro yrobbl) writing the translation, I made it orally. 5. The girl would
have fallen (ecny 61t He) me. 6. We’ve planted some bushes with goose-
beries (mepex) the house. 7. He always left the house at 8 o’clock (mas
TOro yToOH!) that he might not miss the train. 8. You’ll be punished
(B cooTBeTCTBUHM ¢) the seriousness of your crime. 9. The accident
was (H3-3a, BeaeacTsue) careless driving. 10. She still believes him
(HecMOTp#A Ha) everything.
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24. IIpoyTHTE TEKCT H COCTABbTE KPATKHil pedepaT Ra anrmii-
CKOM fi3biKe.

Text 3. TECHNOLOGICAL REVOLUTION IN RUSSIA

As it is known Computer Science and Cybernetics appeared as late
as in the middle of the century and had quite exceptional achieve-
ments. It is the real basis of what is now called “New Technological
Revoiution”. Up to the recent time, the history of Computing in East-
ern Europe and the former Soviet Union was practically unknown to
the computer community in the West. This situation is now changing.
In 1996, on the 50th Anniversary of Computing, the Computer Society
has honoured prominent Russian computer scientists Victor Glushkov,
Sergey Lebedev and Alexey Lyapunov as Computer Pioneers among
other Eastern European scientists. V.M. Glushkov was awarded for
founding the first USSR Institute of Cybernetics in the Ukraine, and
for establishing the theory of digital automaton, computer architecture,
and a high-level recursive, macropipeline processor. S.A. Lebedev is
known to have designed and constructed the first computer in the So-
viet Union and founded the Soviet computer industry. A.A. Lyapunov
developed the first theory of operator methods for abstract program-
ming and founded Soviet cybernetics and programming. Indeed, the
awarded scientists, together with A.I. Berg, A.P. Ershov, A N. Kol-
mogorov, L.V. Kantorovich and others, made a decisive contribution
to the formation of Soviet cybernetics and Computer Science. These
talented and noble people assured the front-rank position of Russian
Computer Science.

Alexey Andreevich Lyapunov was a typical representative of pro-
gressive Russian intelligentsia. Over fourty years of his life he devoted
to disinterested service to his science and his country. The area of his
scientific interests was so widespread that he can be truly called an
encyclopedic scientist, Despite the broad spectrum of his scientific
interests, Lyapunov’s activities in science were always distinguished
by professional skill. The biologists considered him a biologist, the
geophysicists a geophysicist, the philosophers a philosopher. His large
erudition and encyclopedic knowledge, combined with his integrating,
non-dividing approach in natural science, int the whole complex of
scientific knowledge became the rich soil which provided the sprout of
cybernetical ideas. In this respect, there is some similarity of A.A. Lya-
punov with Norbert Wiener, who was also a scientist of deep and broad
mind working in different areas.

The name of Leonid Kantorovich, his life, his role in the science,
and his struggle for his ideas occupy a special position in the history of
science of the 20th century. Kantorovich’s importance to science and
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society has not as yet found an adequate expression in the scientific
literature. The early blossoming of his talent, the discovery (at the age
of 27) of new methods of planning and management, the extraordinary
breadth of interests, the uncompromising nature of a fighter, and, at
the same time, his modesty and nobility — all these features form the
unique phenomenon of Kantorovich.

The mathematical investigations of Kantorovich served as a basis of
the formation of new important directions in mathematics. At the same
time, he is rightfully considered one of the founders of modern math-
ematical economics, the kernel of which is the linear programming he
created. It is the most important concept of the economical cybernet-
ics allowing to transform the economics into objective science, thus
ensuring most efficient results of the economic activity. Kantorovich is
an outstanding economist, a scientist who changed essentially the un-
derstanding of economical events, the economic thinking, and became
a founder of an original economic school.

25. BoinoJmnTe OHChbMENHBIH NepeBol TEKCTOB 4 H 5 10 BAPHAHTAM.

Text 4. ARTIFICIAL INTELLIGENCE

One of the main problems of cybernetics is known to be creation
of artificial intelligence. It is a scientific trend including mathematics,
linguistics, psychology, engineering, etc. An artificial intelligence is
considered to be a machine intelligence, dealing with the application of
a computer which, in operation, is like a human intelligence.

To make an artificial intelligence fully similar to human intelligence
is impossible because the human brain is a very complex system, to say
nothing of the fact that a machine cannot have human emotions. Being
often called a thinking machine, in reality a computer can’t think ei-
ther logically, or figuratively. Therefore even the most complex machine
cannot be compared to the human brain.

When speaking of the origin of the term ‘artificial intelligence’, it
should be noted that it is the model of creative processes in comput-
ers that gave birth to this term. But that doesn’t mean that computers
possess it. The ‘intelligence’ is put into the computer by an expert who
develops the program for solving some practical creative problems.

But nevertheless, scientists continue the research into the field of an
artificial intelligence. Production becoming automated, management
must become automated as well. That is why the question of an arti-
ficial intelligence acquires special importance for economic¢ planning
and management.
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Text 5. INDUSTRIAL ROBOTS

The word ‘robot’ is said to be coined by Karel Chapek in 1920 and
is linked with the Russian word for work — paGota. A robot is defined
as a mechanical device which can be programmed to perform some
task. An automatic machine, stationary or mobile, containing a ma-
nipulator and a reprogrammable device of program control, is called
an industrial robot.

Industrial robots are made up of some basic components: the ma-
nipulator, the control and the power supply. Being hydrolically, pneu-
matically or electrically driven, the manipulator performs the vseful
functions of the robot. Engineers consider robots to have some ma-
nipulators with up to seven degrees of coordinated motions. Feedback
devices on the manipulator provide information on its motions and
positions to the robot control, the control storing the necessary mo-
tions of the robot in its memory. The control directs the manipuiator
operations by means of a program upon a command. A power supply is
certain to provide energy for driving the manipulator.

Industrial robots perform production processes better and faster
than men. The job changing, robots may be reprogrammed. They can
imitate the manual actions of people, being able to substitute manual
actions of man. Thus, the industrial robot is the most important form
of automated means.

TESTS
1. BcraBeTe HeoOXonuMbie CI0BA BMECTO NPOTYCKOB.
1. Cybernetics effective methods for the study and control
of extremely complex systems.
a) proves, b) provides;
C) processes; d) proceeds.
2. classified all the sciences of human knowledge under
different numbers.
a) Ktesibios; b) Neuman,;
¢) Wiener; d) Ampere.
3. The modern science of cybernetics began at the of many
sciences.
a) intersection; b) interconnection;
c) intervention; d) interdiscipline.
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4. In the first automatic water clock helped to maintain a

constant level of water in the reservoir.

a}) a self-regulatory device; b) a holding tank;
¢) a coneshaped float; d) feedback.
5. It was who gave the name and laid the foundation of the
new science,
a) A. Kolmogorov, b) N. Wiener;
¢) A. Lyapunov; d) C. Shannon.

6. A control process implies continuous information
between the controlled object and the control unit.
a) input; b) output;
¢) processing; d) exchange.
7. The principle of used in all cybernetic systems is the
cornerstone of cybernetics.
a) feed-forward; b) feedback;
¢) interaction; d) back connection.

8. Cybernetics opened the way for applying precise scientific analysis
in solving problems of of modern technological processes.

a) operation; b) communication;
¢) control; d) studying.
9. Modern technology inciudes numerous automatically
systems.
a) regulated; b) resulted,
¢) repeated; d) reversed.
10. Scientific analysis applied in solving problems of control is
without cybernetics.
a) impulsive; b) improvable;
¢) impressive; d) impossible.

2. loabepure K TepMHHAM, JAHHLIM B JieBOX KOAOHKe, onpenene-
HHS, UPSACTABICHHbIE CIPABA.

1. Mathematics a) any mechanical device operated automatically by
remote control,

2. Sociology b) the science dealing with quantities, magnitudes
and forms, and their relationships by the use of
numbers and symbols,

3. Philosophy ¢} the power of regulating and directing the action
of devices.
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4. Physiology  d) the branch of medicine dealing with the nervous
system, its structure and its disease.

5. Neurotogy e) the transfer of part of the output of an active cir-
cuit or device back to the initial point.

6. Psychology  f) the science of human society and of social rela-
tions, organization and change.

7. Feedback g) theory or logical analysis of the principles un-
derlying conduct, thought, knowledge and the
nature of the universe.

8. Robot h) the branch of biology dealing with the functions
and vital processes of living organisms, their parts
and organs.

9. Algorythm i) the science dealing with the mind and with mental
and emotional processes.

10. Control j) predetermined set of instructions for solving a
problem in a limited number of steps.

3. Ha#tayure Hemranbie GOPMBI IMAr0JA B NPELIOEEHHAX H ONpe-

ZenuTe HX popMy H GYHKIMIO, A TAKKE KOHCTPYKIHH ¢ AUMH. [Tepe-
BeJuTe NPeNIOXKeHAS HA PYCCKHil A3BIK.

1. Automatic temperature regulators using the principle of feedback
can maintain the required temperature, 2, Cybernetics is considered to
be the science of general laws of control. 3. I suppose the control proc-
ess to involve the transmission, accumulation, storage and processing
of information. 4. The computer can perform various mathematical
operations involved in solving scientific and engineering problems.
5. Electronic computers having appeared, automatic control of com-
plex industrial processes became possible. 6. To exchange information
a cybernetic system must operate with continuous or discrete signals.
7. A. Lyapunov proves to have given the exact definition of the subject
matter of cybernetics. 8. The transformer is a device having no moving
parts and used for changing the electric current from one voltage to
another. 9. The methods applied improved the quality of production.
10. Copper being a good conductor, we were asked to use it when car-
rying on our research work.



Unit 10
NANOTECHNOLOGIES

He never makes mistakes who does noth-
ing, though this is his main mistake.
A. Tolstoi

Tekersi: What is Nanotechnology? History of Nanotechnology. Na-
nofabrication. Possibilities of Nanotechnology. Approaches in
Nanotechnology

IpamMaTaka: CloXHO-NOTUKHEHHBIE NIpeLloXeHusa. Tpd TUna
YCIOBHBIX NpemioxeHuit. [ToBTopelne H3y4¢HHOTO MaTepHaia.
CTocOGHI BRIpaXKeHHA OOCTOATENBCTER B AHTIMICKOM TIPEIUTOXRE-
HUM. AHTTUNACKHE BpeMeéHa B ACHCTBUTENBHOM M CTPATATECNIbHOM
3anorax. HeinnuHble pOpMBI I718r0j1a H KOHCTPYKIHH ¢ HUMH

1. O3HAKOMBETECH ¢ TePMABAMM TekcTa 1.

Conventional approach — TpaxmuHOHHBLI NOAXON

pre-existing materials — cylrecTBOBABIIHE paHee MATEPUAITBI

raw materials — ceIpbe

in simple terms — roBops MPOCTLIM A3IBIKOM

car airbag pressure sensors — JATIHKH JABJCHIA BO3OYXa B MatliHe

cochlear implant — ymHo# npore3 (HMIIaHTaHT)

inkjet printers — cTpyiiHble NPHHTEPH

‘disruptive’ solutions — «npOpPHIBHEIC» PEIICHUA

old ways ... are overtaken and discared — crapuie myTH (Crioco6nl)
MpoieHR B OTOPOLLSHEI

flat screen display — nnockuit sKkpaH

to build strength into the shell — HakamIMBATE CHITY B PAKOBUHE

to engineer new lightweight tough materials — co3maBaTh npoyHbIe
MaTepHabl JISTKOrO Beca

to deliver sting — Xeub, NepeaaBaTh XIydecTs (0 Kpanuee)

nano coatings — HaHOMOKPBHITUA
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to make more ‘body friendly’ implants — usrorasnueate Gonee
COBMECTHMEIE (C OPraHU3MOM) MPOTE3bI
to encourage acceptance — ¢cocoGCTBOBAaTh COBMECTHMOCTH

2. IIpouTHTe TEKCT H CEAXHTE, YTO TAKOE HAHOTEXHOJOTHH.

Text 1. WHAT IS NANOTECHNOLOGY?

I. Nanotechnology is an emerging science in which new materials
and tiny structures are built atom-by-atom, or molecule-by-molecule,
instead of the more conventional approach of making parts from pre-
existing materials. In other words it is the engineering of functional
systems at the molecular scale. It is an exciting area of scientific devel-
opment which promises ‘more for less’. It offers ways to create smaller,
cheaper, lighter and faster devices that can do more and cleverer things,
use less raw materials and consume less energy.

Nanotechnology originates from the Greek word meaning “dwarf”.
Nano is a prefix meaning one-billionth, so a nanometer is one-billionth
(107 of a metre, which is tiny, only the length of ten hydrogen atoms,
or about one hundred thousandth of the width of a hair! Although sci-
entists have manipulated matter at the nanoscale for centuries, calling
it physics or chemistry, it was not until a new generation of microscopes
were invented in 1980s in IBM, Switzerland that the world of atoms
and molecules could be visualized and managed.

In simple terms, nanotechnology can be defined as ‘engineering
at a very small scale’, and this term can be applied to many areas of
research and development — from medicine to manufacturing and
computing, and even to textiles and cosmetics. It can be difficult to
imagine exactly how this better understanding of the world of atoms
and molecules has and will effect the everyday objects we see around us.

Nanotechnology, in one sense, is the natural continuation of
the miniaturization revolution that we have witnessed over the last
decade, where millionth of a metre {(10-6 m) microengineering became
commonplace, for example, in the automotive and aerospace industries
enabling the construction of higher quality and safer vehicles and
planes. It was the computer industry that kept on pushing the limits of
miniaturization, and many electronic devices we see today have nano
features that owe their origins to the computer industry — such as
cameras, CD and DVD players, car airbag pressure sensors and inkjet
printers.

II. Because of the opportunities nanotechnology offers in creat-
ing new features arid functions, it is already providing the solutions
to many long-standing medical, social and environmental problems.
Because of its potential, nanotechnology is of global interest. It is
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1 — A quantum computer which can find two 100 digit numbers knowing their
product (npou3asonHoe). 2 — Biological nanomachines — natural robots that
can assemble and dismount other molecules. 3 — Atomic force microscope
capable of displacing atoms. 4 — Carbon nanotubes with the highest heat
conductivity. 5 — A quantum dot — an electronic unit capable of “capturing”
electrons and holding them in space of some nanometres. 6 — Gigantic mag-
neto-resistive effect produced a revolution in computer discs. 7 — Nanopar-
ticles of dioxide titan greatly increase their antibacterial properties under the
action of the sun (the phenomenon of photocatalysis). & — The Kremlin star
is made of colloid gold (Kassy purple). 9 - Small inhibiting RNA (ribonucleic
acid) — a real prototype of cancer medicine.
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the area of research that is truly multidisciplinary. The contribution
of nanotechnology to new products and processes cannot be made in
isolation and requires a team effort, which may include life scientists —
biologists and biochemists — working with physicists, chemists and
information technology experts. Consider the development of a new
cochlear implant, and what that might require — at least a physiolo-
gist, an electronic engineer, a mechanical engineer and a biomaterials
expert. This kind of teamwork is essential, not only for a cochlear im-
plant, but for any new, nano-based product.

Nano scientists are now enthusiastically examining how the living
world ‘works’ in order to find solutions to problems in the ‘non-living’
world. The way marine organisms build strength into their shells has
lessons in how to engineer new lightweight, tough materials for cars;
the way a leaf photosynthesizes can lead to techniques for efficiently
generating renewable energy; even how a nettle delivers its sting can
suggest better vaccination techniques. These ideas are all leading to
what is termed ‘disruptive’ solutions, when the old ways of making
things are completely overtaken and discarded, in much the same way
as a DVD has taken over from videotape, or a flat screen display from
a cathode ray tube.

There are many examples of the application of nanotechnology
from the simple to the complex. For example, there are nano coat-
ings which can repel dirt and reduce the harmful cleaning agents, or
prevent the spread of hospital-borne infections. New-generation hip
implants can be made more ‘body friendly’ because they have a na-
noscale topography that encourages acceptance by the cells in their
vicinity. Moving on to more complex products, a good example of the
application of nanotechnology is a mobile phone, which has changed
dramatically in a few years — becoming smaller and smaller, while
growing cleverer and faster, and cheaper!

Let’s have a look at some examples of nanomaterials.

3. IIpocmoTpuTe TEXCT eme pa3. JlalkiTe 0TBeTH HA BONPOCH, HC-
noAL3YA HHPOPMANMIO TEKCTA.

1. What is the difference between nanotechnological and conven-
tional approaches of making things? 2. What kind of engineering is
nanotechnology? 3. What advantages does nanotechnology offer in
creating new products? 4. What is the origin of the word ‘nanotechnol-
ogy’? 5. What basic inventions contributed to the development of the
new science? 6. What electronic devices have nano features? 7. Is na-
notechnology a multidisciplinary science? Prove it. 8, Can you give an
example of the necessity of the team efforts for the development of na-
notechnology products? 9. What do scientists learn so enthusiastically
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the environment world for? 10. Give some examples of the application
of nanotechnology.

4. TIpouTaATe, NEpPEeBeIUTE H 3ANOMHMTE CJleyloMBe CA0BOCOYe-
TRAASA.

An emerging science; tiny structures; built atom-by-atom; conven-
tional approach; pre-existing materials; the engineering of functional
systems at the molecular scale; to promise ‘more for less’; to offer
ways to create; to use less raw materials and consume less energy, to
originate from the word; to manipulate matter; to visualize and man-
age the world of atoms; in simple terms; in one sense; to witness the
miniaturization revolution; to become commonplace; safer vehicles of
higher quality; to push the limits of miniaturization; to owe the origin;
car airbag pressure sensors; inkjet printers; because of the opportuni-
ties; long-standing environmental problems; to require a team effort;
life scientist; cochlear impiant; a scratch-resistant lens; soap powder;
to build strength into shells; to engineer new lightweight; to generate
renewable energy; a nettle delivers its sting; ‘disruptive’ solutions; to
overtake completely; to discard old ways; nano coatings; to repel dirt;
to reduce the need for harmful cleaning agents; to prevent the spread of
hospital-borne infections; hip implants.

5. Haiizare B TeKCTe TePMHHDLI, COOTBETCTBYIOIHE CJICNYIOIUM
onpeaeIeHAAM,

1. A path, road or other means of attaining a purpose.

2. One-billionth of a meter.

3. The engineering of functional systems at the molecular scale.

4. A device for detecting, measuring or recording physical phenom-
ena.

5. The technology dealing with very small compact devices.

6. A digital carrier of encoded information.

7. A device for taking photographs.

8. Covering of special material which can repel dirt, preventing the
spread of infections.

9. A device producing or transmitting sound.

10. An operation to produce immunity to a specific disease.

6. ITpoaTATE H NepeBeAUTE NPELN0KEHHA, o0palias BHUMAHNE HA
cnoBa one (ones) u that (those).

A. |. One need not explain that a current is unable to flow in a cir-
cuit consisting of metallic wires alone. A source of an e. m. f. should
be provided as well. 2. The motor in question is more powerful than
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the one you spoke about yesterday. 3. The speed of the rocket should
be neither less nor more than the necessary one. 4. In connection with
the introduction of up-to-date techniques, many old devices have been
replaced by new ones. 5. One must understand fhaf the problem is not
an easy one. 6. If one wants to become a good specialist, one must study
much. 7. You asked me to get you new books. Are these the ones you
wanted?

LA X

B. 1. The physics of bodies at rest is much simpler than fhar of the
bodies #hat are in motion. 2. Radio-controlled instruments are more
reliable in operation than fhose used before. 3. There was a time when
lightning was a problem thar scientists tried to solve but at present eve-
rybody knows fhat it is an electric spark like shat produced by the elec-
tric machines. 4. That a solenoid has two poles thar attract and repel
the poles of other magnets is a well-known fact. 5. On May, 1790 the
National Assembly of France suggested thaf a society of scientific men
from France with the cooperation of thase from England should define
a standard unit of length, so kat other units might be derived from rhat
one. 6. These control systems are more efficient than fhose described in
that journal. 7. It has been stated that that type of a versatile computer
processes information much faster.

7. Hepepennre, o6pamas BHAMAHKE Ha BbiAeNEHHbIC CAOBA.

1. The more you read, the more you learn. 2. The shorter the wire,
the less is its resistance to current flow. 3. The faster the molecules of a
substance move, the higher is the temperature of the substance. 4. The
larger the water pipe, the more water passes through it. 5. The greater
the number of free electrons in a substance, the better that substance
conducts electricity. 6. The higher the temperature of a metal, the higher
is its resistance. 7. The faster the rotor of a generator rotates, the greater
the output voltage the machine will produce. 8. The harder you work
at your English, the better progress you make. 9. The shorter the day,
the longer the night. 10. A joke: The more we study, the more we know;
the more we know, the more we forget; the more we forget, the less we
know. The less we study, the less we know; the less we know, the less we
forget; the less we forget, rhe more we know. So, why study?

8. IIpoapanasnpyiiTe c0co0b BLIPAXEHHS 0GCTORTENLCTBA H
NepeBeNTe NpPeIOKCHHA,

A. 1. Thanks to lasers electrical power may be transmitted over
considerable distances without applying transmission lines. 2. Solid
state laser materials are usually made by doping a crystalline solid host
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with ions that provide the required energy state. 3. We can increase the
current by reducing the resistance of the circuit, 4, The conductivity of
minerals increases with heating and fails with cooling. 5. In desighing
electronic computers scientists have passed from valves to integrated
circuits. 6. Before dealing with this new device one should study all
its details, 7. Lasing without maintaining the medium excited into a
population inversion, was discovered in 1992 in sodium gas and again
in 1995 in rubidium gas by various international teams.

B. 1. Being built on the basis of transistors lasers are successfully
used in technology. 2. When placing a magnetic material in the field of
another magnet we can magnetize it to a certain degree. 3. Being tested
this automatic device showed its reliability in operation. 4. Being a very
simple-looking device a laser can perform wonders. 5. While dropping
back to their previous level the particles give off energy. 6. Being de-
signed with the help of transistors electronic devices consume very little
power. 7. When constructing atomic cars it will be necessary to build
reactors of small dimensions.

C. 1. When heated to a high temperature a conductor loses its con-
ductive properties. 2. If arranged according to their atomic weight, the
elements show the periodicity of their properties. 3. When bombarded
by neutrons from a reactor, the uranium undergoes fission. 4. Unless
repaired this part cannot be used in the equipment. 5. One might use
this motor at high speed as well as at low speed, if desired. 6. Unless
treated properly, this material will not be a good insulator. 7. Though
repaired the device failed in operation.

D. 1. Having absorbed green light electrons in the ruby laser give
a pure red ray due to the process of stimulated emission of radiation.
2. Having been developed transistors were used instead of vacuum
tubes in many devices. 3. Having been built on the basis of transis-
tors lasers found wide application in many spheres of economy and
engineering. 4. Having learnt his point of view I concluded that our
opinions differ. 5. Having developed the first automatic devices scien-
tists saw their great advantages. 6. Having been introduced electronic
devices greatly influenced progress in many sciences. 7. The atom has
a negative charge having acquired an excess of electrons.

E. 1. A laser is built to emit a continuous beam or a train of short
pulses. 2. Laser beams are used to boost spaceships into orbit and make
them develop an enormous jet thrust. 3. To make the system more effi-
cient engineers had to improve some of its parts. 4. Numerous sputhics
have been launched to study the ionosphere and radio waves in outer
space. 5. To design a good control system the designer must have some
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knowledge of the work to be performed by this system. 6. The thin
beams of coherent light can be applied to speed up the functioning of
computers; to transmit a billion of simultaneous telephone conversa-
tions; to reach billions of miles into space to guide a spaceship and to
communicate with life in other solar systems; to speed up chemical
processes thousands of times; to construct ultra-precise clocks, guid-
ance systems and laboratory instruments and so on and so forth.

9. ITpoutnTe TeECT B chopMymupyiite 10—11 ponpocos, KOTOPHIe
3anamm TeHpn na cobecemoBaHHH.

The Job Interview

Henry had a job interview a few days ago at the United Insurance
Company. The interview lasted almost an hour, and Henry had to an-
swer a lot of questions.

First the interviewer asked Henry how old he was and where he had
been born. Then she asked where Henry had gone to school and if he
had any special training. She interested where he had worked. She also
asked if he was willing to move to another city. She wanted to know if
he could work overtime and weekends. She asked how his health was.
She wondered if he had ever been fired. She also wanted to know why
he had had four different jobs in the past year. And finally, the inter-
viewer asked the most difficult question. She wondered why Henry
thought he was more qualified for the position than the other fourty-
two people who had applied.

Henry had never been asked so many questions at a job interview
before. He doesn’t know how well he did, but he tried his best.

10. O3HakoMbETECH C TEPMHHAMH TexcTa 2.

From the bottom up - CHH3Yy HOBEpPXY

on the scale of molecules — Ha MONEKY/ISIPHOM YPOBHE

incredible devices — HepeposiTHEIE YCTpoiicTBa

accusations of science fiction — oGBHHEHHS B HAYYHOM BLIMBICIIE

the current era — HHIHEIIHEE BpeMs

nanostructures for multitasking — MHorolenessie HAHOCTPYKTYPSHI

like a mammalian cell — nNogoOHO K/IeTKe MACKOITHTAIOLIEro

molecular manufacturing — MoneKynfApHas HAHOTEXHOMOIHs

guided assembling — ympasnsaeMas c6opka

the scanning tunneling microscope (STM)— cKaHMPYIOLIHUHA TYH-
HeNbHBI MHKPOCKON

fullerenes — dynepeHn

carbon nanotubes — yIieporHse HAHOTPYOKH
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quantum dots — KBaHTOBBIE TOYKH

the atomic force microscope — aTOMHO-CHJIOBOH MUKPOCKOI

oncovalent bonding interactions of molecules — B3auMoacHcTBYE
MOJIEKYJI BHEKOBAJIGHTHEIX CBA3CH

self-replicating machines — caMopenpoayLIMPYIOLLHS MAITHHEL

chemical engineering — xuMuYecKas TeXHOAOTNS

novel phenomena — Heu3BeNaHHEIC ABNCHUSA

11, ITpouTHTEe TEKCT H PACCKAKHATE 00 HCTOPHH PAa3BHTHA HAHO-
TeXHOJIOTHY.

Text 2. HISTORY OF NANOTECHNOLOGY

Nanotechnology, in its traditional sense,
means building things from the bottom
up, with atomic precision. This theoretical
.| capability was first envisaged as early as

{1 1959 by the renowned American physicist
Richard Feynman, Nobel Prize winner in
physics. Feynman described a process by
which the ability to manipulate individual
¢ 1 atoms and molecules might be developed,
. I using one needed scale.

e K. Eric Drexier popularized the word
‘nanotechnology’ in the 1980s. He was
talking about building machines on the
K. Eric Drexler scale of molecules, a few nanometers

wide—motors, robot arms, and even whole
computers, far smaller than a cell. Drexler spent the next ten years
describing and analyzing these incredible devices, and responding
to accusations of science fiction. Meanwhile, his technology was
developing the ability to build simple structures on a molecular scale.
As nanotechnology became an accepted concept, the meaning of
the word shifted to encompass the simpler kinds of nanometer-scale
technology, including anything smaller than 100 nanometers with novel
properties.

Mihail Roco of the U.S. National Nanotechnology Initiative has
described four generations of nanotechnology development (see
chart below). According to Roco the current era is that of passive
nanostructures, materials designed to perform one task. The second
phase introduces active nanostructures for multitasking; for example,
actuators, drug delivery devices, and sensors. The third generation
began emerging around 2010 and will feature nanosystems with
thousands of interacting components. A few years after that, the fourth
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integrated nanosystems, functioning much like 2 mammalian cell with
hierarchical systems within systems, are expected to be developed.

As work progresses through the four generations of nanotechnology
leading up to molecular nanosystems, which will include molecular
manufacturing, it will become increasingly obvious that engineering of
functional systems at the molecular scale is what nanotech is really all
about.

—
]
=t

J1*: Passive nanostructures { 1=t goneration products

a. Dispersed and contact nanostructures, Ex.: aerosols; colloids

b. Products incotporating nanostructures. Ex.; coatings; nanopar-
ticle; reinforced composites; nanostructured metals, polymers,
ceramics

05

Frame 1

Y

~2000 Aoy [20: Active nanostructures
X
s b. Physico-chemical active. Ex.: 3D transistors; ampli-
fiers; actuators; adaptive structures >
20 3rd; Active nanostructures
Ex.: guided assembling; 3D networking and

new hierarchical architectures; robotics;
evolutionary

4t Molecular nanoattn«:tmm>
¥ Ex.: molecular devices ‘by de-
» sign’; atomic design; emerging
functions
.
~201%5-2020

a. Bio-active, health effective. Ex.. targeted drugs,
. biodevices

+— Risk Governance Frame 1

Thus, as we see, nanotechnology and nanoscience got started in the
early 1980s with two major developments: the birth of cluster science
and the invention of the scanning tunneling microscope (STM). This
development led to the discovery of fullerenes in 1986 and carbon
nanotubes a few years later. In another development, the synthesis and
properties of semiconductor nanocrystals was studied. This led to a
fast increasing number of metal oxide nanoparticies of quantum dots.
The atomic force microscope was invented six years after the STM
appeared.

Nanotechnology is a highly multidisciplinary field, drawing from
fields such as applied physics, materials science, interface and colloid
science, device physics, supramolecular chemistry (which refers to the
area of chemistry that focuses on the noncovalent bonding interactions
of molecules), self-replicating machines and robotics, chemical
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engineering, mechanical engineering, biological engineering, and
electrical engineering.

Two main approaches are used in nanotechnology. In the
“bottom-up” approach, materials and devices are built from molecular
components which assemble themselves chemically by principles of
molecular recognition. In the «top-down» approach, nano-objects
are constructed from larger entities without atomic-level control. The
impetus for nanotechnology comes from a renewed interest in Interface
and Colloid Science, coupled with a new generation of analytical
tools such as the atomic force microscope, and the scanning tunneling
microscope. Combined with refined processes such as electron beam
lithography and molecular beam epitaxy, these instruments allow the
deliberate manipulation of nanostructures, and lead to the observation
of novel phenomena.

12. ITpocmoTpHTe TeKkeT emie pas. Jaiite oTeeTH HA BONPOCH,
HCHOJB3Y AHPOPMALMIO TERCTA.

1. What is nanotechnology in its traditional sense? 2. Who was the
first to envisage the theoretical capabilities of nanotechnology? 3. What
is the role of K. E. Drexler in the advancement of nanotechnology?
4. How many generations of nanotech development did M. Roco
describe? 5. Say a few words about each of them. 6. When did the na-
noscience start? 7. What inventions contributed to the development of
nanotech? 8. What fields did nanotechnology use for its dewlopment?
9. What are the two main approaches in nanotechnology? 10. What
gave an impetus for nanotech development?

13. Haiigute B TekeTax 1 B 2 aRNIHHACKME SKBHBAIEHTHI CJIEKYIO-
MRX CAOBOCOYETAHMIE,

Co3gasaTh IMOATOMHO; TPAAMIIMOHHEI MOAXON; TeXHHKa DYHK-
OHOHAMBHBIX CHCTEM Ha MOMEKYJAAPHOM YPOBHE; NpelIarath IyTH
{criocoGbl); u300pecTH HOBOE MOKOACHHE MHKPOCKOIIOB; TPYIHO
NpeACTaBUTh;, CBUAETEABCTBOBATb; ABTOMOOWIbHAA U aBHALMOHHAL
MAPOMBILLTEHHOCTD; 6e30MacHbIe JIETATEAbHEIE allllapaThl; pacCIUMPATh
[PaHHWIBL, 00A3aH CBOMM IIPOMCXOXACHUEM; IaTYUKH JaBNCHHS BO3-
IyXa B MamuHe; 6laroAapA BOSMOXHOCTIM; 00E€CIECINTD PeLUCHHE
IAaBHHMILBMX MpobieM; HYXIATHCA B YCWIHSIX KOMAaHZBI; OHOMOTH,
XHMHKH, GHOXHMHMKH, OU3HKHA, MCXaHHKH, CTICIHATHCTHI MO HH-
(HOPMALMOHHEIM TeXHOMOTUAM; YIIHON NpoTe3; A4 TOro YTobsl; TO,
KaK MOPCKHE OPTARM3MBI; CO3AaBaTh MPOYHBIC JIETKUE MATCPHANEI,
npeasaraTh yiyJlIeHHbIe METOIH BAKITHHALIMM; <«TIPOPRIBHOE» pellie-
HHE; TPOUTH M OTOPOCHTD CTapbie CNOCOOBI IPOU3BOACTBA; TAKHM X
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00pa3oM; NpemoTEPallaTh PACIPOCTPAHECHUE GORLHUYHBIX UHbEK-
umit; npores Geapa; caenars 6osiee NPUXUBaeMBIM; CNIOCOGCTBOBATD
COBMECTHMOCTH ¢ OKDYXAILIMMH XNeTKaMH.

B TpaauuMOHHOM CMBICIS; ATOMHAS TOUHOCTD, PaCCMOTPETE TEO~
peTHYeCKHe BOIMOXHOCTH; Jaypear HobGereBckoit npeMun; Hepepo-
ATHHE NpHGOpL; OOBUHEHHS] B HAYYHOM BBIMBICJIE; TEM BpEMEHEM;
NPHHATOC NMOHATHE; HEM3BENAHHBIC CBOMCTBA; HBIHELIHEE BpeMs;
MACCUBHBIC / aKTUBHEIC HAaHOCTPYKTYDPH; MHOTOLENEBOM; IIPUBOABL;
JAaTYUKH, KICTKA MIEKONHUTAIOUIET0; YCHWICHHBIE COCTABIAIOIINE,
ynpapiseMas ¢OOpKa; rpyninosas Hayka; CKaHUPYIOIIUHA TYHHENb-
HBIYf MUKPOCKOII; YIJIEPOAHBIE HAHOTPYOKH; TIONYTIPOBOXHUKOBHIE
HAHOKPHCTAUIB; METATOOKCHAHEIE HAHOYACTHIIHI KBAHTOBAIX TOYEK;
aTOMHO-CHJIOBOI MHKPOCKOII; IIPUKIagHas ($H3HKa; caMopenpony-
UMPYIOLIME MAIUMHBI; MPUHIIUIT MONEKYNAPHOIO PACTIO3HABAHUA,
TIOOXOABl «CHH3Y — BBEPX», «CBEPXY — BHH3»; YCOBEPLIEHCTBOBAH-
Hbie TIPOLISCCHI; NMTOTpadUA NEKTPOHHOTO Jy4ya; OCMOTPUTEABHOE
ofpalleHe ¢ HAHOCTPYKTYPaMH.

14. IToabepnTe B TekeTax 1 ¥ 2 ¢0Ba

a) GUIM3KHE N0 JHAYCHHIO NMPEILI0KEHHLIM CROBAM,

Nouns: Method; group; part; existence; copy; technique; level;
sphere; point; type; possibility; specialist; portion; aim; covering; mix-
ture; medicine; force; display;, matter; environment; propeity; ability;
branch; device.

Verbs: To determine; to come from; to suggest; to ensure; to de-
mand; to involve; to produce; to decrease; to continue; to investigate;
to design; to adjust; to connect; to purify; to amplify; to appear; to
consider; to suppose.

Adjectives: Common; important; very small; famous.

b) npOTHBONONOKADIC 10 3HAYEHMIO,

Verbs: To finish; to pull; to lose; to attract; to weaken, to increase,

Adjectives: Large; expensive; heavy; slow; stupid; less; old; complex;
easy; approximately; worse; low; soft; useful; many; dangerous.

15. TIpoana/m3upyiiTe ¥ nepeBeaMTe YC/IOBHbIC CIOKHONOMIHHEH-
Hble NPEVIOKEHHS (CM. IPaMMATHICCKMH CNIPABOYHEK, ¢, 228--229),

A. 1. An electric current will run through the wire if we connect the
two ends by a wire 2. If we have any trouble with the equipment we
shall take the necessary measures. 3. If light is reflected from the object
of the transmission we shall see the image on the fluorescent screen.
4. If they use a tachometer they will be able to produce a voltage pro-
portional to speed. 5. If the mechanic has enough time he will repair
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the equipment. 6. If you want to solve the complex problems automati-
caily you will have to use a computer. 7. If you read this book you will
learn some interesting facts about the development of lasers.

B. 1. It would be a good thing if you didn’t smoke. 2. If I were in
your place I should learn to speak English fluently. 3. If Mike had the
time he would help you to solve the problem. 4. Were 1 an engineer 1
would try to invent more reliable automatic devices than those we have
at present. 5. If I were a school director I should introduce one more
free day per week for the benefit of pupils. 6. It would take much more
time to carry out complicated calculations if we didn’t make use of
computers. 7. If the device detected the object it would determine in
what direction the object was moving.

C. 1. You would have passed your English exam more successfully if
you had attended preliminary courses. 2. Had the manager had this in-
formation before he would have acted differently. 3. If this new method
of work had been applied we shoud have suicceeded in obtaining better
results long ago. 4. Specialists would have applied more sensitive in-
struments if they had been produced by that time. 5. If the device had
operated well we should have finished processing information in time.
6. Had computers not been worked out numerous important problems
might not have been solved. 7. If it had been possibie the new technol-
ogy would have been introduced last year.

16. ITepeBeawre TEKCT HA AHIMMHECKEI A3BIK,

HaBoTeXnOoA0IrNR

H3apecTHO, YTO HAHOTEXHOJNIOTHH CETOAHS HAXOIAT Bce Gonpinee
TIpHMEHeHHe BO MHOIHX OO/MAacTAX HayKH M TeXHHKH.

C noMoupio HaHOTEXHOMOTHI co3maoTca HOBbIe, Hojiee CoBep-
INeHHBIE YCTPOMCTBA I DUALTPATIHH, OUHCTKH H ONPECHEHHUS
BOABL ~— 3TH pa3padOTKH MO3BONAT PCIIMTh NpOOICMY YHCTOM BOABI
Ha IUTaHeTe. YINeponHble HaHOTPYOKH 06AafaloT caMoil BHMCOKOM
TeIUIOBOOHOCTHIO HA MHUKPOYPOBHE, KoTopas mocturaer 6000 BarT Ha
MeTp-KeNMbBUH. JIBDKY ¥ ALDKHBIE TAIKY U3 YINIEPONHEIX HAHOTPYOOK
Jlerye M NpoYHee OORIHBIX MATEPUATIOB.

HaHoTeXHOMOTHH CASAAIOT HellleBBIMH M JIETKHMK COJNIHeUHbIe 6a-
Tapey, MU MOXHO OYIET MOKPBLIBATh CTCHB! 3HaHMiA, 9TO HECOMHEH~
HO TIOMOXeET B 60pblie ¢ SHEPTeTHUECKUM Kpu3ucoM. CTeHbl ¥ OKHA
TOMOB MOXHO CIENaTh CaMOOTHINAIOLIUMHCH, €CTH IPHMEHUTD TIpH-~
POIHYIO TeXHONOTHIO. [TOCMOTPHTE, KaK KaILTH BOABI CKaThIBAIOTCS C
JIMCTHEB NIoToca (lotus), OCTARIAA MX CYXMMH M THCTHIMU.
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3HaeTe AM BbI, YTO KBAaHTOBAsi TOUKAa — 3TO IEKTPOHHOE YCTpoii-
CTBO, CIOCOOHOE «3aXBATHBATh» 3/€KTPOHBI U YOEePXHBATh HX B
MPOCTPAHCTBE PasMEPOM B HECKOJIBKO HaHOMETPOB? A ¢ NMOMOILKIO
ATOMHO-CHJIOBOFO MHKPOCKONA MOXHO Hé TONBKO MepeMeNliaTh o1-
AeNbHBIE aTOMBI, HO M U3MEDSTHh CWIY, HEOOXOMUMYIO s 3Toro. B
MeMULIHHEe [IHPOKO HPUMEHSETCA ONTHYSCKUH NUHIET, KOTOPHIL
MOXEeT [IEPEeMEINATh MUKPOCKOIHYECKHE YaCTHLBI ¢ MOMOLIBIO ¢ho-
KYCHPOBAHHOT'O JIa3ePHOTO JIyua.

Henanss He ynoMsiHYTE (one ¢an’t but mention) o rpageHe — cnoe
rpaduTa TOMUAHON B OAHY MOJIEKYIY. OH NpefcTaBiser cobol aBy-
MEPHBIR KPHCTATHICCKHY YINACpOTHBIH MaTepHall, ¥ HEro €CTh BH-
cora B upuHa. OH o4YeHb MpoYeH, THOOK, 00AaNaeT YHUKANbHLIMA
3NCKTPOHHBHIMH CBOMCTBAMH M CIMTACTCS ONHUM U3 KaHAMAATOB HA
3aMEHY KpeMHHA B SJIEKTPOHKKE OYAYIIETO.

ITOBTOPEHHUE U3YYEHHOI'O MATEPHAJIA

17. IIpeoOpasyiire npeioXeHAn B CTPATATEILHBIN 3AJIOT.

1. Scientists were making the first observations and size measure-
ments of nanoparticles during the first half of the 20-th century. We as-
sociate those observations with the name of Zsigmondy who made de-
tailed studies of some nanomaterials with sizes down to 10 nm and less.
He had used ultramicroscope that employed a dark field method for
seeing particles with sizes much less than light wavelength before new
microscopes appeared. Scientists widely applied some traditional tech-
niques for first generation passive nanomaterials. 2. The Nobel Com-
mittee awarded the American scientists the Nobel Prize for developing
and implementing molecular beam epitaxy (MBE) as a research tool.
Due to MBE scientists lay down automatically-precise layers of atoms
and, in the process, build up complex structures. 3. Creating devices
smaller than 100 nanometres opens many doors for the development
of new ways to capture, store and transfer energy. People have already
begun the search of ways utilizing nanotechnology for the development
of consumer products.

18. Haiigure nesmyHble GopMBl IIarona B ApeAIOKEHHAX, TPo-
aHaIM3upYiiTe HX N NepesennTe HA PYCCKMI A3BIK,

1. It is well known that there are two main approaches used in
nanotechnology. 2. Top-down approaches, applied in nanotechnology

seek to create smaller devices by utilizing larger ones to direct their as-
sembly. 3. While growing cleverer, faster and cheaper a mobile phone
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has greatly changed our life. 4. Having studied the synthesis and prop-
erties of semiconductor nanocrystals scientists came to a fast increasing
number of metal oxide nanoparticles of quantum dots. 5. A number
of physical properties of nanostructures change when compared to
macroscopic size. 6. There are nanocoatings to repel dirt, to reduce
the harmful cleaning agents and to prevent the spread of infections.
7. Carbon nanotubes are considered to be created by vaporizing car-
bon and allowing it to condense on a surface. 8. When condensed the
carbon forms a nanosized tube composed of carbon atoms. 9. This tube
appears to have a high surface area increasing the amount of charge
stored. 10. Scientists expect nanotubes to be an increasing form of ca-
pacitors due to their superb chamical stability, high conductivity, light
mass and their large surface area.

19. IIpeobpasyiire cNOXKHONOMINHECHAbIE NPEAIOKECHAS B NPO-
CThie ¢ HHPHHEETHBHLIMH HWIH NPHIACTHBIMH KOHCTDYKIHAMH.

1. Gas lasers using many gases have been built for many purposes.
They are one of the oldest types of lasers. 2. It appeared that light
sources and lasers have been built on the basis of transistors. 3. Eximer
lasers are powered by a chemical reaction. It includes an excited dimer
or excimer. These lasers usually produce ultraviolet light and are used
in eye surgery. 4. They suppose that transistors opened new means of
designing reliable electronic devices. 5. The two basic techniques that
are used in fabrication of integrated circuit devices are the semicon-
ductor and film techniques. 6. As the scale of integration grows, the
reliability improves. 7. The operator believes that this computer will
detect all the faults in mathematical calculations. 8. We all watched
how the new automatic device was operating in the laboratory. 9. It was
James Watt who applied the first automatic control to his steam engine.
10. tﬁs ;she speed of light is very great we cannot measure it by ordinary
methods.

20. TlepeBeanTe «IPAMMATHEAIHIOBARALIEY MIPEAIOKEHASA, CO-
AepXKalipe BCEBOIMOXHbIE TPAMMATHICCKHE SABNCHHA

A. HA PYCCKHIl A3BIK.

1. Materials reduced to nanoscale can show different properties
compared to what they exhibit on a macroscale, enabling unique appli-
cations. 2. Molecular self-assembly proves to use concepts of supramo-
lecular chemistry, and molecular recognition in perticular, to cause
single-molecule components to automatically arrange themselves into
some useful structure. 3. Many technologies descended from conven-
tional solid-state silicon methods for fabricating microprocessors, are
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now capable of creating features smaller than 10 nm falling under the
definition of nanotechnology. 4. Molecular electronics seeks to develop
molecules with useful electronics properties, these molecules being
used as single-moiecule components in a nanoelectronic device. 5. The
development of a silicon laser is sure to be important in the field of
optical computing. 6. Silicon, the chief ingredient of computer chips,
being able to produce lasers, it would allow the light to be manipulated
like electrons are in usual integrated circuits. 7. Thus photons would
replace electrons in the circuits, which highly increases the speed of
the computer. 8. Photonic crystal lasers are said to be based on nano-
structures that provide the mode confinement and the DOS structure
required for the feedback to take place. 9. Atomic force microscope as
well as scanning tunneling microscope ¢an be used to look at surfaces
and to move atoms around. 10. By designing different tips for these
microscopes, they can be utilized for carving out structures on surfaces
and to help guide self-assembling structure.

b. s#a anrnuicKmii 36K,

1. 3apsaxas 371eMeHT, TOK BRI3EIBAET XMMUUECKHE H3MEHECHHS.
2. ABTOMBTHICCKHE MEXIUIAHETHHE CTARHUMH O0OpPYAOBAHH CO-
BPEMEHHBIMH CHCTEeMaMH YNIpaBASHUS BbICOKOM TouHOCTH. 3. Cie-
TOBbIE M PATHOBONHBI NPEACTABNAIOT COOOH IMEKTPOMATHUTHHIE
KojaeOaHHsA, OTAMYAIOTIAECA IIMHON BONHEL 4. PannonpueMHMKH
CaHTHMETPOBOTO M JEUMMETPOBOTO AHATIa30HA GRIMM pa3paboTaHbl
HA OCHOBE KBaHTOBBIX yeunureneit. 5. Mued cosgaHug HaAHOCHCTEM,
paboOTAIOIIMX Ha MOJEKY/ISPHOM YPOBHE, HashbIBaeTCA MOACKYIApHOii
HaHOTEXHONMOTHEHR, 6. DTOT TEPMUH CBA3AH C IOHATHEM MOJEKYASP-
HOro acceMbnepa, MallMHBL, KOTOpas MOXET TIPOM3BOTHTE HYXHYIO
CTPYKTYPY HOATOMHO, MCNONB3YA ITPHHIMIIBI TEXHUYECKOTO CUHTE3a
(mechanosynthesis). 7. MaroToBaeHNe IPOAYKTHBHBIX HAHOCHCTEM,
HECOMHCHHO, OTIMYALTCH OT TPAXMLUMOHHBIX TEXHOJOTHH, NpuMe-
HAEMBIX IS [IPOM3BOACTE2 HAHOMATEPUANOB, TAKHX KaK YIJIEPONHEIS
HaHOTPYOKYM W HaHogacTULLL 8. IIpeanonaraior, 4o HAHOCHCTEMB!
Oyaywero GyayT mpeacTaBasTk co60il rMOpUILI CUNUKOHOBOIM Tex-
HOJIOTHHM ¥ OMOJOIMYICCKUX MOJEKYMAPHBIX MalluH. 9. Coobumwim,
YTO aMEPHKAHCKUE YYCHBIC CO3JANM TPHU MOJEKYIAPHBX MpUGOpa:
HaHOMOTOpP Ha HAHOTPYOKax, MONEKYMAPHBIE NPHBOL M HAHOIJEK-
TpOMeXaHHueCKul reHeparop. 10. Pabora 3tux npubopos ymnpas-
NAeTCA ¢ MIOMOILIBI0 HACTONBHOTO IMyJbTa (desktop) ¢ MeHAIOIMMCS
HANPSTKEHUEM.
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21. TpeoGpasyiiTe AHANOT B KOCBERHYI0 peub. Bhlyuute AHanOr

HAU3YCTS.

Dialogue 1. AT THE HOTEL

Mr. Sokolov: How do you do, sir. We’d like to have a double room.

Clerk:
Mr. S.:
Clerk:
Mr. S.:
Clerk:

Mr. S.;
Clerk:

Mr. S.:
Clerk:
Mr. S.:
Clerk:
Mr. S.:
Clerk:
Mr. S.:
Clerk:

Mr. S.:

Good morning, sir. Have you made any reservations?

No, we’ve just come from Moscow.

How long are you planning to stay here, sir?

1 guess, we’ll stay for three days.

All right. I can give you an outside room on the 7-th floor
with ail modern conveniences: bath, telephone, colour
television as well as bar and refrigerator.

Is it noisy?

By no means. The street is very quiet. In front of the hotel
you can see a big park and in the inside yard you’ll find a
beautiful swimming pool.

How much is the room?

70 dollars a day. The charge includes breakfast.

All right, we’ll take it.

Could you, please, fill in registration forms.

Sure. Look. I've put down my name, nationality and my
home address. Anything ¢lse?

Yes, please. The place and date of your birth and the date
of your departure.

Prepare my bill, please. I'd like to pay for three days in
advance.

Here you are, sir. The bill includes service charge. You
won’t have to tip your maid and the waiter.

I’ll keep it in mind. Thank you.

22. BcnoMHuTe C0BOCOMETAHHA, YHOTpeOnseMbie B Pa3roBopHOi
peuH, KOTOpBIi¢ Bl BCTPEYANH B JHAJOTAX NPEAbLIYINUX Pa3fesos.
CocTaBbTe IHAJIOT HJIH OpPeAIOKeHHA ¢ HHMH.

How are you getting on?; Fine, thanks; How are things with you?;
Very much the same as usual; How is life?; Life is going its usual way;
What’s the news?; No news is good news; I haven’t seen you for ages;
Excuse my troubling you; By the way; What can I do for you?; What’s
the matter?; You’ve been very helpful; [ can’t thank you enough; I
won’t keep you then; Give my best regards to...; Keep well; It was a
pleasure to meet you; The pleasure was mine; Bye for now; Good luck
to you; Keep in touch; So long.
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23. IIpowTHTe TEKCT W NepenaiiTe ero coaepxanue B Bage pede-
para.

Text 3. NANOFABRICATION

Nanotechnology, a new field in science, is any technology that
contains components smaller than 100 nanometers. For scale, a single
virus particle is about 100 nanometers in width.

It should be noticed that materials reduced to the nanoscale can
show different properties compared to what they exhibit on a macro-
scale, enabling unique applications. For instance, opaque substances
become transparent {copper); inert materials become catalysts (plati-
num); stable materials turn combustible (aluminum); solids turn into
liquids at room temperature (gold); insulators become conductors
(silicon). A material such as gold, which is chemically inert at normal
scales, can serve as a potent chemical catalyst at nanoscales. Much of
the fascination with nanotechnology stems from these quantum and
surface phenomena that matter exhibits at the nanoscale.

An important subfield of nanotechnology related to energy is nano-
fabrication. Nanofabrication is the process of designing and creating
devices on the nanoscale. Creating devices smaller than 100 nanom-
eters opens many doors for the development of new ways to capture,
store, and transfer energy. The inherent level of control that nanofabri-
cation could give scientists and engineers would be critical in providing
the capability of solving many of the problems that the world is facing
today related to the current generation of energy technologies.

People in the fields of science and engineering have already begun
developing ways of utilizing nanotechnology for the development of
consumer products. Benefits already observed from the design of these
products are an increased efficiency of lighting and heating, increased
electrical storage capacity, and a decrease in the amount of pollution
from the use of energy. Benefits such as these make the investment of
capital in the research and development of nanotechnology a top priority.

Research for longer lasting batteries has been an ongoing process
for years. Researchers have now begun to utilize nanotechnology for
battery technology. Some laboratories have utilized nanomaterials to
alter the wetting behavior of the surface where the liguid in the battery
lies to spread the liquid droplets over a greater area on the surface and
therefore have greater control over the movement of the droplets. This
gives more control to the designer of the battery. This control prevents
reactions in the battery by separating the electrolytic liquid from the
anode and the cathode when the battery is not in use and joining them
when the battery is in need of use.
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24. BoimoanuTe NHCHMEHHLI NEpeBo] TEKCTOR,

Text 4. POSSIBILITIES OF NANOTECHNOLOGY

As we know, nanotechnology refers to a field of applied science and
technology whose theme is the control of matter on the atomic and
molecular scale, generally 100 nanometers or smaller, and the fabrica-
tion of devices or materials that lic within that size range. Nanotech-
nologies are sure to possess numerous possibilities nowadays. They
include:

¢ The creation of entirely new materials with superior strength,
electrical conductivity, resistance to heat and other properties.

¢ Microscopic machines for a variety of uses, including probes that
could be injected into the body for medical diagnostics and repair.

& A new class of ultra-small, super-powerful computers and other
electronic devices, including spacecraft.

® A technology in which biology and electronics are merged, cre-
ating “gene chips” that instantly detect food-borne contamination,
dangerous substances in the blood or chemical warfare agents in the air.

¢ Artificial organs.

¢ The development of “molecular electronics” and devices that
“self assemble,” similar to the growth of complex organic structures in
living organisms. Theoretically, once set in motion, such seif-assem-
bling devices would build themselves, making electronics processing far
less expensive than conventional semiconductor processing.

With 15,342 atoms, this parallel-shaft speed reducer gear is one of the largest
nanomechanical devices ever modeled in atomic detail.

Text 5. APPROACHES IN NANOTECHNOLOGY

As it is known, there are two main approaches, used in nanotech-
nology.

Bottom-up approaches seek to arrange smaller components into
more complex assemblies. These techniques include chemical syn-
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thesis, self-assembly and positional assembly. Another variation of the
bottom-up approach is molecular beam epitaxy or MBE.

DNA (deoxyribonucleic acid) nanotechnology utilizes the specifi-
city of Watson-Crick basepairing to construct well-defined structures
out of DNA and other nucleic acids. Approaches from the fieid of
“classical” chemical synthesis also aim at designing molecules with
well-defined shape. More generally, molecular seilf-assembly seeks to
use concepts of supramolecular chemistry, and molecular recognition
in particular, to cause single-molecule components to automatically
arrange themselves into some useful conformation.

Top-down approaches seek to create smaller devices by using larger
ones to direct their assembly. Many technologies descended from con-
ventional solid-state silicon methods for fabricating microprocessors
are now capable of creating features smaller than 100 nm, falling un-
der the definition of nanotechnology. Giant magnetoresistance-based
hard drives fit this description, as do atomic layer deposition (ALD)
techniques. Peter Grenberg and Albert Fert received the Nobel Prize
in Physics for their discovery of Giant magnetoresistance and contribu-
tions to the field of spintronics in 2007.

Solid-state techniques can also be used to create devices known
as nanoelectro-mechanical systems or NEMS, which are related to
microelectromechanical systems or MEMS. Atomic force microscope
tips can be used as a nanoscale “write head” to deposit a chemical
upon a surface in a desired pattern in a process called dip pen nano-
lithography. This fits into the larger subfield of nanolithography.

TESTS
1. Berasere ReoOXoauMbIe CJIOBA BMECTO MPONYCKOB.
1. Interface and Colloid Science gave great to the advance-
ment of nanoscience.
a) birth; b) development;
¢) impetus; d) research.
2. Nanotechnology is the engineering of functional systems at the
scale.
a) atomic; b) particle;
c) electron; d) molecular.
3. Due to nanotechnology we can create things less energy.
a) consuming; b) converting;
¢) producing; d) generating.
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4. Scientists could the world of atoms owing to the invention
of new microscopes.

a) verify; b) visualize;
¢c) offer; d) penetrate.
S. New of microscopes helped advance the science of nan-
otechnology.
a) gravitation; b) production;
¢) generation; d) contribution.
6. Implants made with the use of nanotechnology accept-
ance by the native cells.
a) encourage, b) enlarge;
¢) endeavour, d) engage.
7. The science of nanotechnology attracted attention of scientists all
over the world its limitless possibilities.
&) in spite of} b) instead of}
¢) because of; d) regardless of.
8. worked out the technology that allowed him to build new
devices at a molecular scale,
a) R. Feynman; b) R. Drexles;
¢) V. Roco; d) B. Gates.

9. The invention of led to the discovery of nanotubes and the
research of semiconductor nanocrystals.

a) AFM; b) STM;
c) IBM; d) DVD.
10. Nanotechnology is supposed to appear in
a) 1959; b) 1980;
c) 1986; d) 2005.

2, TloaGepATe K HAIBAHAAM CHEHAJHCTOB, JAHHBIM B JleBOH KO-
JIOHKE, ONPeRCCHHA, IPEACTABICHHRIC CIIPABA,

1. Biologist a) a worker skilled in using tools or in making opera-
ting and repairing machines.

2. Biochemist b) an expert in the science dealing with the composi-
tion and properties of substances and with the re-
actions by which substances are produced from or
converted into other substances.

3. Compu- c) a specialist in the science dealing with behaviour
ter system and control of electrons in vacuums and gases and
architect with the use and manipulating of electronic devices.
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4, Chemist d) a person whose work is the construction, repair or
installation of electric apparatus.

5. Physiologiste) a specialist in chemistry of life processes in plants
and animals.

6. Cybernetist f) an expert learning properties, changes, interactions
of matter and energy.

7. Mechanic g) a specialist having a strong engineering background
for designing computers and their accessory equip-
ment.

8. Electronist h) an expert in the science dealing with the origin, his-
tory, physical characteristics, life processes, habits
of plants and animals.

9. Electrician i) a specialist in the branch of biology dealing with the
functions and vital processes of living organisms or
their parts and organs.

10, Physicist  j) an expert in the comparative study of human control
systems (the brain and nervous system) and com-
plex electronic systems.

3. PackpoiiTe ck00KM H nOCTABLETE [71ar0/1 B HYXKHO# dopme.

1. A new scanning tunneling microscope {6bu1 mpuoGpeTeH) by
the laboratory by the beginning of the experiment. 2. The manager
of the laboratory said that in addition to the new microscope some
new equipment (6yneT aocraBaeHo) t0o. 3. As soon as it (Gymer
ycTaHOBNEHO) the scientists (HaaHyT) their experiment. 4. The experi-
mentors (HapesTes) that they (yaacress — to succeed) in researching
the novel properties of nanostructures. 5. If they (o6Hapyxnim 6b1) any
novel properties of nanoparticles they (6bt cosmanu) new implants for
the patients. 6. I wish I (6sL1) an expert in Colloidal Science or biologi-
cal engineering, I (cosmasan Onl) self-replicating machines and robots.
7. If nanoscience (npuuuia 6ul) to our country earlier, I (051 0¢BOMI)
this speciality many years ago. 8. The performance of the maser re-
ceiver (GbL1 YCOBEPILCHCTBOBAH) greatly by new technological develop-
ments. 9. The problem of launching spaceships into orbit by means of
a laser (o6cyxnanach) by scientists for a long time. 10. Like electricity
or computers before it, nanotechnology (HECOMHEHHO MPEATOXUT)
greatly improved efficiency in almost every sphere of life.



Hpunoxcenue 1

PEYEBBIE MOAEIH

GENERAL FORMULAS
(obwmeynioTpeGUTEIbHBIE (PPA3H)

Well ...; Well now ... — Hy ...; Hy uto xe ...
Let me see / Let me think. — TloctoltTe, pajite nosyMaTs.
Just a minute / Just a moment. — Celgac, MUHYTOUKY.
By the way (by the by) /Incidentally. — MexXny rpotum.
1 see. — TloRraTtHo.
1say / Look here. — Tlocnyiuaiite.
They say. — ToBopAT.
First; Second; Third ... — Bo-TiepBBIX; BO-BTODHX; B TPETHHX ...
First of all. — TIpexne Bcero.
Speaking of ... / Talking of... — Toopa 0 ...; Keratu o ...
To my mind. — Tlo-MoeMy.
In my opinion. — Ilo MoeMy MHEHMHIO.
It seems to me. — MHe KaxeTrcd.
As far as I know /remember. — HackolIbKoO MHE H3BECTHO / A TOMHIO.
As far as I can see. — Hackonbko 2 IOHMMaIO.
I suppose / I believe / I guess... — Ilonaraio, 410 ...
I wonder. — UHTEpeCHO, XOTeJIOCH GBI 3HATS.
You see / You know. — BumuTe M ..., NOHUMaeTe?
I don’t quite follow you. — I He coBceM Bac ITOHUMAIO,
What do you mean? — ITo BHI HMEETE B BHIY?
What does it mean? — Y10 310 3HaYAT?
I mean io say ... — S iMe10 B Bnay... S Xouy ckasats ...
What do you think of ... — 9T0 BH IyMaeTe o ...
It’s not 1o the point. — 2T0 He 1O CYDIECTBY.
Keep to the point. — ToBOpHTE IO CYILIECTBY.
That’s neither here nor there, — 10 CI0Ha HE OTHOCHTCA.
You’ve got it all wrong. — BH coBepiIeHHO HENPABINBHO BCE MO~
HSUM.,
Not exactly. — He coBceM Tak.
The way things are ... — CyBs 110 TOMY, KaK OOCTOAT AeNa ...
Generally speaking ... — BooGue roBops ...
As a matter of fact. — Tlo cymec1By, IO CyTH Jea.
In fact... — ®aKTHYECKH, B JCHCTBUTEILHOCTH.
In a way... — B HEKOTOPOM pOAE, KaK-TO
The matter / the thing / is that ... — JIeno B TOM, 4TO ...

192



The fact / the point / is that...

Under the circumstances ... — [1pH JaHHBIX OGCTOATENLCTBAX ...
In (this, that,any) case. — B 3T0M (TakoM, J10GOM) cayyae

On the one hand. — C oaHON CTOPOHBL.

On the other hand. — C gpyroii CTOpPOHH.

Above aill. — Ilpexne Bcero.

More than that. — DBoJble TOro0, KpoMe TOIO.

... and 50 on and so forth. — ... ¥ Tax Janee, ¥ ToMy rmoaoGHoe.
On the whole (All in ail). — B uenoM (B o61eM).

After all ... — B xoHeuHOM c4eTe, B KOHUE KOHIIOB.

In the long run. — B KOHEYHOM HTOTE,

In short.

The long and the short of it. — Kopode roeop4.

To make a long story short.

That explains it. — Torma HIOHATHO.

GREETINGS
(TTpuBeTCTBHA)

Hello / Hi [ha'lou / 'har). — Ilpuser.

How do you do ['hau dju’du:], — 3apascTByiiTe.

Good morning / afternoon / evening. — J1o6poe y1po / Renb / Beuep.

I haven’t seen you for ages ["haevnt ‘si:n ju: for ‘exd3iz] — He sugen
BacC BEYHOCTh.

It’s a long time since I saw you last. — [1aBHO Mbl He BHIENHCE.,

It’s good (How nice) to see you again. — Xopolo NOBUAATHCA CHO-
Ba.

I'm glad we’ve met [aim ‘glaed wi:v ‘met]. — 51 pan, 970 MB BCTpe-

TH/IHCB.

Why, if it isn’t Ann! ["'wal If 1t '1znt ‘en), — Heyxenu 310 AHHa!

What a pleasant surprise! {'wat o 'plezont sa’prasz]. — Kakoit npu-
ATHEIHA clopnpH3!

Never expecied to meet you here ['nevar ks'pektid to ‘mi:t ju: ‘his). —
He oxwjan te64 35eCh BCTPETUTD.

How are you? ['hau a: "ju:] — Kak noxupaemn?

How are you getting on? — Kax TH OXHBaelis?

How are you doing — Kak Tbt moXXHBaelb, KakK Aena?

How is life? ['hau iz 'laif] — Kak Xu3Hb?

How are things with you? [‘hau a: ‘01z wid ju:] — Kak aena y re6s?

How is your mother / sister ...? — Kak noxupaer Mama / cecTpa ...?

How is everybody at home? — Kak mOXHBAIOT TBOH AOMaLIHKe?

Possible reaction.

Fine; P'm fine; Just fine {aim 'fain; dzast ‘fain]. — OpexpacHo
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I'm doing fine [aim 'dw:ip ‘fain]. — ¥V MeHA Bce 3aMeYaTeNIbHO

Very well / perfectly well ['vert / ‘pa:foktli 'wel]. — OueRrb xopouio

Not bad (could be worse / better). — He mnoxo (Morno GbITh Xyxe /
Jayyquie).

Very much the same / The same with me. — Tax Xe; H 51 TOXe.

No complaints ['nou kem’'pleints]. — He xasyiocs.

Nothing to boast of 'naB1n ts 'boust ov]. — XBacTaThCs HeYeM.

So-so / Pm (just) middling / Middling. — Tax ce6e.

P'm feeling out of sorts. — 51 HeBaxXHO ceOsl IYBCTBYIO.

I'm not up to the mark. — 51 4yBCTBYIO ce0sl HE COBCEM XOPOLLO,

Life is going its usual way ['laif 1z 'gouin Its ‘ju:zual ‘wer]. — XKusno
WUNET CBOUM UepeaoM.

PARTING
(Ipowmanue)

Good bye / Bye bye / Bye. — lo cBuIaHmA.

Good bye for the present / Bye for now / So long. — Jlo cBumaHusi,
NOKa.

See you tomorrow ['si: ju: ta'morou). — YBHIHMCS 3aBTpa.

See you again / soon / later. — YBunumcs (mosxe).

Good luck to you — Xenaio ynauu.

All the best. — XKenaio ynaqu.,

Have g happy holiday. — XKenaio XopollIo NPOBECTH OTIYCK (KaHU-
KYJbI).

A happy weekend t0 you, — YIa4HBIX BHXOIHbIX.

The same to you — Y1 BaM TOTO Xe.

Keep well. — bynpre 300poBbl; He GoneiTe.

Take care — BylsTe OCTOPOXHEL

I must be going / I must be off. — MHe HYXHO YXOAUTD.

Weil, I'd better be off . — MHe, noxanyit, nopa.

I¥’s (high) time 1o go home. — (IJaBHO) NOpa JOMOH.

Could you give me a lift? — Bol He MOr# GBI MCHS ITOABE3TH?

Thank you for coming. — Cnacu60, YT0 NPHULTH.

It was a pleasure 10 see you {'ple3s]. — BbUIO NPHATHO MOBHUATHCH.

The pleasure was (all) mine / My pleasure. — 1 MHe ObIIO NPUATHO.

Remember me to / Give my regards to ... [lepefapaiite NpuBeT ...

MAKING AN INTRODUCTION
(3HaKoMcTBO)

May I introduce Mr. K. 10 you? — MOXHO NpeACTaBHTL BaM MHCTC-
paK.?
Allow me to introduce myself (to you). — [103B0oNBTe MPEACTABUTLCS.
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Let me introduce you to my colleague. — I103BONBT® NPenCTaBUTH
BaC MOEMY KOJUIere,

(Please) will you introduce me to your sister. — Bynsre n106psl, no-
3HAKOMBTE MEHS ¢ BallleH cecTPOH.

Id like to meet (Dr. M). — 51 Ohl XOT€/1 TO3HAKOMHTHCSA (€ JOKTOpOM M.).

Are you acquainted with Miss. K? — Byl 3HaKoMBl ¢ Muce K. ?

I'm glad 10 get acquainted with you. — Pall NO3HAKOMHUTECS C BAMH.

Is this name familiar to you? — BaM 3HaKOMO 3710 UMA?

Here is my visiting card. — BoT Mosi BU3HTHaA KapTOuKa.

Glad to meet you. — Pan 103HAKOMMTBLCS C BAMH.

Pleased to know you . — TIpUATHO NO3HAKOMUTBCA C BAMMK.

With pieasure (w13 ‘ple3a]. — C yIOBONBLCTBHEM.

The other day / One of the days. — Ha grsx.

I wonder who that man is? — UHTEpeCcHO, KTO 3TOT 4eJIOBeK?

What's your trade / profession / occupation? — Kakadq y Bac cneuu-
AMBHOCTH?

What does he do (for a living)? — K10 oH (0 npodeccnn)?

THANKS
(Bripaxenue OIarogapHOCTH)

Thank you (very much) ['02enk ju: ‘veri ‘matf]. — Bonsluoe criacuto.

Thanks a lot / Many thanks. — Bonbwioe cnacub6o.

Thank you for reminding me / for coming. — Cnacu6o, Y10 Hamno-
MHWIM / NPHLLIK.

Thank you for the wonderful evening. — Bliaroaapio 3a NpeXpacHBIH
Beuep.

Thank you for the pleasure. — Bnaropapio 3a AOCTaBJIEHHOE YIO-
BOJLCTBHE.

Thank you for the trouble you’ve taken. — Bnaromapio 3a 6ecriokoi-
CTBO.

That's very kind of you. — OueHb MIJIO C BaLlIeH CTOPOHEL.

I'm very grateful to you. — §1 BaM Gnaropapes.

F'm very much obliged to you [...eb’'laidzd]. — 51 BaM oueHs npusHa-
TeJCH.

Thank you, You've been very helpful. — Cnacu6o, BbI MHE OYEHb
TIOMOTJIH.

You'’ve done me a great favour |[...'fervs]. — BbI 0Ka3ain MHe orpoM-
HYIO YCIIYTY.

I can never thank you enough [...'naf]. — IIpocto He 3Hal0, KaK Bac
OnaromapuThb.

Possible replies

Don’t mention it / That's all right / Not at all. — He ctour Gnaro-
TIapHOCTH.
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I’s a pleasure. — MHe NpusATHO (0Ka3aTh BaM YCIYTY).

It was a (real) pleasure for me to do it. — MHe 3T0 JOCTaBHAO YAO-
BOJILCTBHE.

The pleasure was mine. — 3TO 5 Bac HOMXSH OAAroRapUTh.

You are (always) welcome. — Beeraa roroB HOMOYb.

Please, don’t thank me. — He Gnaroaapute MeHs, NOXany#Hcra.

That’s really nothing. — 310 NyCTAK.

No trouble at all. — Hukakoro GecnokoiicTaa.

REQUESTS
(ITIpocson)

Please...; Will you ... 2; Will you please...? — Iloxany¥icra, ...

Be 50 kind as 1o ...[kaind] — Byasre m106e3HH ...

Would you (kindly) ...? Would you please ...? — He Syaere ni BRI
o
Would you be so good as to...? — He Gyaere au BH Tak A00DHI ...
Would you mind (+ Ving) [mamd]? — Bel He 6yzeTe BO3PAXKATS,
ecnu ...7

Could I trouble you for ...[kud a1 trabl]? — Moxso Bac nobecmo-
xoutn? Could you do me a favour? ['ferva] — He caenaere N BH MHe
OmOMKeHHe?

May I ask you to...? — MOXHO Ba¢ IONPOCHTS ...7

May 1 trouble you for...? — Mory s Bac noGeCNIOKOUTD ...7

I should be much obliged if ... [o'blaidzd] — S Gbin 6H BaM OYEHD
0653aH, ecii Obl...

Possible positive replies

Why, yes. ['wal 'jes] — KoHeuHo.

Why, certainly / of course / sure / naturally. — KoHeuHO, €CTECTBEHHO.

Not at all / not in the least — Hu4ayts! Hu B Koeit Mepe!

With pleasure! [w18 'ple3s] — C ynoronbcrenem!

By all means [bal '5:] 'minz]. — KoHewHO, 06513aTeAbHO.

(Most) willingly ['moust 'wilinli]. — (BecbMa) oxoTHO.

All right / OK (2] 'rait / 'ou 'ke1]. — Xopouo, Jamgro.

Here you are. Here it is. — Bot, noxanyitcra.

No trouble at all — HuuyTb He TPYZHO, HUKAKOro GecriokolicTna.

Possible negative replies

{No), ’'m afraid I can’t [aim of'reid aI 'ka:nt] — Boroch, A He CMOTY.

Pm sorry, I can’t [aim'sor1 a1 'ka:nt]. — K coxaneHyio, He MOTY.

Pd rather not [a1d 'ra:8s ‘not]. — Ioxanyif HeT.

Don’t! Please, don’t! — Tloxany#icta, He Halo.

Would you mind not doing it. — Iloxanyiicra, He Aenaire 3Toro.

Try not to ... — TlocrapaiiTecs He ...
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APOLOGIES
{UsBrHeHMs)

I'm sorry [aim ’sor1]. — [IpocTHTe; BUHOBAT.

Sorry P've kept you waiting. — TIpocTure, 4TO 3aCTABMII BAC XKIATh.

Sorry to trouble / disturb you [dis'ta:b]. — TIpoctuTe 3a Gecriokoi-
CTBO.

I'm very sorry. I do hope I haven’t hurt you. —- BuHOBAT; Hazeloch s
Bac He yuni6.

Excuse me. Forgive me [1ks’kju:z mr. fo'grv mi). — Hapunure Mens.

Excuse my troubling you. — W3BHHuUTE, 4TC GECIIOKOIO BaC.

Excuse my intrusion [In'tru:3n]. — U3BUHHTe 32 BTOpXECHHE.

Excuse me for a moment. I shan’t be long. — VsBUHKTE, 51 HERanON-
o OTIYIYCh,

Excuse my back, — [Ipocture, 910 (CHXY) K BaM CITHHOH.

Pardon me. I didn’t mean any harm. -~ V3BHHuTE, § HUYETO IIOXO-
TO He MMeJT B BULY.

I beg your pardon for being so rude (for being late). — TIpoly H3BH-
HHTH MEHA 33 TO, YTO A 6Bl Tak rpy6 (ITo onoazan).

1 apologize. I didn’t reaily mean what I said [9'poladzaiz). — Ipomy
npolueHus. S He TO XOTeN CKa3aTh.

I must apologize. It's my fault. ['f2:1t] — 5 nonXeH K3BHHUTHCA. BTO
MOS BHHA.

Possible replies to apologies

It’s quite all right. Forget it. — Hy ut0 Bbi!

Oh, that’s all right. Don’t worry. — Huuero, sce B mopsake. He poin-
HYIATECH,

Not at all. — Huvero (HHCKOABKO), MOXKAAYHCTA.

Never mind — Huuero, nyctaxu (3a6yasre).

(There’s) no harm done. — Huxro He nocrpanan. Bee Gnaronoayaso.,

No need to be sorry. — He3zauem R3BMHATBCA.

It’s no trouble (at all). — Hukaxoro Gecrmokoictsa.

You needn’t (apologize). Why should you? — Hy wro Bbi! He nano.
Jagem?

1t’s nothing to speak of. — CTOMT 11 06 3TOM IOBOPHTH.

It’s unforgivable. How could you! — HenpoctutensHo! Kak Bbi Moriu!

It’s a lame excuse / That is no excuse. — D10 ¢cnabas oTrOBOPKA.

CONGRATULATIONS AND WISHES
(ITosopaBnennd, NOXeTaHHA)

Congratulations! — Tloanparisio!
My heartiest (best) congratulations to you on ... — CepReqHo no-
AMPABJIAIO BAC C ...
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I wish you all the happiness in the world! — Xenaio BaM GoipLIoro
cuacTbs!

I wish you luck! — Xenawo yrauu!

Good luck to you! — XKenaio ynauu!

T'wish you a speedy recovery. — Xenaio BaM GHCTPOTO BIZAOPORIEHHS!

All the best! — Bcero Hauny4iuero!

Best wishes for ... — Haunyumme noxenaHus K ...

May all your dreams come true! — Ilycrs cOynyTcs Bee BaIIM XKeJaHus!

A very enjoyable holiday to you! — XKenaio BeceNno MpoBeCTH KaHH-
KYJIhI!

Have a good time! — Xenaio Xopollo NpOBeCTH BpeMst!

Have fun! Enjoy yourself! — XKenaio BaM IIOBeCEIUTHCA!

Many happy returns of the day! — Tlo3npapasiio ¢ JHEM poOXIeHUsA!

Happy New Year! — C HoBbIM rozoM!

Merry Christmas! — Becenoro PoxaecTeal

AGREEMENT, DISAGREEMENT
(Cornacue, Hecoryacue)

That’s (all) right! All right! — Xoponio. [IpaBunabHO.

You are right! Right you are! — B tipaBbl.

I quite agree with you. — 51 cOBepIIEcHHO COIJIaCEH C BAMH.

I agree 10 any terms. — CornaceH Ha q106ble ycaoBus.

I agree to your proposal, — CornaceH ¢ BAIIAM NPEAIOKEHHEM.

Agreed! (That’s) Settled! — Pemiero. JJoroBoprancs.

That's a good idea. — Xopolllasg MBICHb.

That suits me. — 510 MSHA YCTpauBaeT.

That’s just what I think. — DTo Kax pa3s 70, §T0 8 AyMaio

That’s just what I was going fo say. — 3T0 KaK pa3 TO, IT0 £ XOTeJ
CKa3aTh.

That'’s it! Exactly so! Quite s6! — Bot uMeHRo! J1a, TaK OHO M ecTb.

I am of the same opinion. — S TOro x¢ MHEHHUA.

It goes without saying. — Camo coGoit pasymeercs.

By all means. — KoHeqRO; 0053aTeNbHO.

Let it be so. Very well then. — Ilycts 6yzer Tak. Tak u OLITE.

Why not! I don’t mind, — Tloyemy Ghl 1 HeT. 51 He Bo3paxalo.

I have nothing against it. — Huuero He UMelo IIPOTHB.

I have no objections. — He uMelo Bo3paxeHuit,

Certainly / Decidedly not. — KoHeuHo, HeT. Be3ycinoBHo, HeT.

You are wrong. You are mistaken. — Bl He mpaBbl. Bel ommpbaerecs.

I can’t agree (I disagree) with you. — He Mory cormacutecs. He
COTTIACeH,

I'm of different opinion. — 51 Apyroro MHeHWS.
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I hold a different view. — 1l vHa9e CMOTPIO HA 3TO.

I am against it. I object to it. — 51 npotus. Bospaxaio.

I refuse point blank. — 51 0TKa3HBAIOCH HAOTPES.

That won’t do! — Mens 310 He YCTpaHBaeT.

That won’t work! It wouldn’t work! — W3 3roro HUYero He BoIineT!
It’s out of the question. — OG 310M He MOXeT ObITH M pEUH.

By no means. On no account. — Hu B KoeM cirydae.

Under no circumstances. — Hu npu Kakux o6CTOATENBCTBAX.

It isn’t worth talking about. — CToMT S rOBOPHTH 006 3TOM!
Nothing of the kind! On the contrary! — Huaero nozoGHoro! Haobopor.
I see no reason to do it. — He BHXy OCHOBaHMIl ZeNaTh 310,

Just the other way round. — Kax pa3 Hao0opoT.

Nonsense! Stuff & nonsense! Rubbish! — Yenyxa! Epynaa! Bagop!

REGRET. SYMPATHY
(Coxanenne. COuyBCTBHE)

Come, come! / There, there! — Hy, noBonbHo. Ycniokotics.

P'm so sorry for you (about if). — MHe Bac TaK Xaib. 5| OMeHb OTOpYEH.
I sympathize with you. — 51 BaM 0YeHB COTYBCTBYIO.

Poor thing! Poor me! — BepHsaxxa! Bexaas s, HeCYacTHad.

What a pity! — Kaxas XanocTb.

How dreadful! How awful! — Kaxkoi yxac! ¥xacHo!

You don’t say so! (You don’t mean it)). — Ia uy! He MoxeT 6pITh!

Heyxenu!

Relax! Cheer up! — He yHbIBait. Bilie rosiosy.
I wish I could do smth. for you. — 51 6Bl OXOTHO Y.-H. cHenan mWiA

Bac.

Could I help you in anyway? — Mory 1u 4 4.-H. BaM NIOMOYb?
Don’t worry. Take it easy. — He Gecniokoiica. CMOTPH Ha B TIPOLLE.
Don’t be downhearted. — He nanaiite nyxoM.

Don’t let that upset / distress you. — TIycTh 3TO BaC He Oropuact.
Calm down. — Yenokoiitech.

Don’t take it so much to heart. — He npuxnMaiire Bce 6/Musko K

cepany.

Don’t get upset. — He pacctpanBaiitech.
Don’t lose heart. — He oT4yaMBaliTeCh.
Don’t lose your temper about nothing. — He Bpixoay u3s cebs no

NyCTAKAM.

Keep up courage. — He orgausaiirecs.

Keep your temper. — Boabmmure ce0s B pyKH.
Pull yourself together. — Bo3pMuTE 2051 B pYKH.
Things do happen. — Bcsakoe GHBaeT.
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Things will come right. — Bce oboitnercs. Bee 6ymer xopoluo.

If I were you I shouldn’t ... — Ha BameM MecTe g He CTaa Obl ...

You’d better... — Bam OB JyUILE...

There is no getting a way from it. — Ot 310T0 HUKYJA He YAAELIb.

It can’t be helped, — Yro X, HMYEro He MoZEAALIb.

Youw’ll get over it. — BH 3T0 TIepeXuBeTe.

P’ll do all in my power to help you. — 3 clienawp Bce, 4TO B MOHX
cHAax, YTOOH nOMOYD BaM.

WARNINGS, REPRIMANDS
(TlpeAynpeXIeHNS, BHIOBOPHI)

Take care! Look out! Look ahead! — Beperucs! Ocropoxso!

Keep your eyes open. — He 3epaii. (CmMoTpH B 06a.)

Mind the steps. — OCTOPOXHEE, TAM CTYTICHbKH.

There, now. Didn’t I tell you! — Bor Buuute. Paspe st He roBOpuiI
BaM!

I must warn you. — $1 moIXeH NpeaynpeaHTs Bac,

It’s too bad of you. — 910 04eHb HeXOPOLUO ¢ Baweil CTOPOHH.

I'won’t have it. — 51 3ToroO HE NOTEPILIO.

I'won’t hear it again. — 91061t A 3TOrO GONbILIE HE CABIIIAN.

You mustn’t do such things! — BH He MOJIXHBI ITOTO AENATH.

Youw’d better waich out. — Tol y MeHs cMotpu!

None of your tricks! — be3 ¢poxycos!

You’re looking for trouble, I see. — Bul HanpalluBaeTeCh Ha HeNIPH-
ATHOCTH.

Mark my words. — 3allOMHH MOH CJIOBA.

Don’t let me catch you do that again. — Uto05b1 GoNblile THI 3THM He
3aHUMAJICA.

Don’t let me see your face again here. — 9100t 2 Te61 3aech Gobuie
HE BHACIL

This is not to happen again. — Y100n1 GONBIIE ITO HEe NOBTOPAIOCH.

Be cautious and think twice, — Byapre OCTOPOXHB H IyMalTe XO-
POLUIEHBKO.

Don’t you dare! If you dare! — T1ocmeif TonBKO!

You’ll get into trouble. — Bul Rorna-HHOYAb HaxuBeTe ceOe Gey.

Stop interfering into other people’s affairs. — Tlpexpati BMEIIMBATD-
¢A B uyXxue Hena.

Don’t let your tongue loose. — IToupuaepXu S3bIK.

Don’t what me. — He npucraBaiiTe KO MHE C pacCIIPOCAMH,

Don’t let me down! — He noaponuTe MEH.

Stop talking back. — He pep3u.

I'will teach him a lesson. — 1 ero npoyuy.
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You’ll better not or you’ll regret. — CMOTpH, a T0 noxaneelTn!
He will have to pay for it. — EMy 3T0 AapoM He NPOHAET.

ANGER. QUARREL
(3noba. Ccopa)

I'm angry with you. — 51 Ha Te64 CEPXYCh.

P'm beside myself with rage. — S BHe cefd OT 310cTH (THEBA).
It made my blood boil,
It made me see red.

It will drive me mad. — 310 MEHA C yMa cBeIET.

How awful (terrible, shocking)! — YxacHo!

It's ridiculous! — 3T0 cMelIHO,

How annoying! — Kakas nocana!

What a nuisance! — Kaxasa nocana!

What a shame! For shame! — Croin! ITosop!

Shame on you! — Kax BaM He CTHIIHO!

How dare you! — Kak B cMeeTe?

You’ve gone too far. — Bul 3a0b1BaeTech.

You’re getting on my nerves. — Tol gelcTBYellib MHE HA HEPBBI.

You always find fault with me. — Bbl BceTlia IpHIHpaeTeCh KO MHE.
I'm fed up. — C MeHs XBaTUT.

Pl tell you straight to your face. — 51 cxaxy BaM TIpSIMO B JIMIIO.
Pl teach him a lesson. — 51 ero npoyqy.

I gave him a bit of my mind. — 5 cxasan eMy, 4To 4 06 TOM AYMAIO.
You’ll catch it. — Tl enxe nOMYIUIUD,

1 like that! — XopoweHbkoe neno!

There it is! There you are! — Bor oo uro! Hy u Hy! Joxuau!
Leave me alone! — OcraBbTe MEHS B Nokoe!

What does it matter to you? — Kakoe Bam aeio?

It’s none of your business! — He Bawe aeno!

Mind your own business. — He nesb B yyxue nena.

Who do you take me for? — 3a Xoro BH MeHs NpaAAMAacTe?

That's the limif — 310 yX 9epecayp!

That was mean (dirty) of you. — 910 104710 € TBOEH CTOPOHDL

Tve had enough of him. — OH MHe HaZoO€JI.

I can’t stand him! — 4 ero TepneTs He Mory.

He was beside himself with anger. — OH ObUI BHe ce63 OT JMOCTH.
He got mad. — OH paccBupener.

I'won’t have any language here. — TIpoly He pyrarncs.

Stop calling names. — Ilepectanb pyraTbea (063BIBaTECH),

Control yourself. — Bo3bMH cefs1 B pyKH.

Keep your temper. — BosbMu ce0s1 B pyKH.

} — 310 NpUBENAO MEHA B GCIICHCTBO.
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Ilpunoxcenue 2

KPATKHUM
TPAMMATHUYECKHUY CIIPABOYHHUK

ITIATOJI (THE VERB)

Inaron 0 be

B HacrosmeM BpeMeHH: I am; he, she, it is; we, you, they are;

B nmpouemneM BpemeHM: I, he, she it was, we, you, they were;

B GymyiieM BpeMeHu: I, we shall be; he, she, it, you, they will be.

[naroa to have

B HacTosmeM BpeMmeHu: I, we, you, they have; he, she, it Aas;

B TIpowexmireM BpeMenH: 1, he, she, it, we, you, they had,

B Oymyinem speMenu: K, we shall have; he, she, it, you, they will have,

Bompocst ¢ rnaronamu fo be u to have:

1. Ofuwue — Is Mike at home? Has he a computer?

2. Aswmepnamusnsie — Is Mike at home or at school? Has he a bi-
cycle or a computer?

3. Cneuuasvrivie — Where is Mike? What has he?

4, Pazdeaumeavnvic — Mike is at home, isn’t he? Mike is not at
school, is he? Mike has a bicycle, hasn’t he? Mike has no compu-
ter, has he?

OBOPOTbBI THERE IS, THERE ARE

There is a new device here. There are two more devices in
the laboratory.

Is there a new device here? Are there two more devices in
the laboratory?

There is not any device here. There are no devices in the lab.

NOBETHTEJIBHOE HAK/IOHEHHE

1. IloBencane gaa 2-10 JAMA:
Open the window — otkpoil(Te) oxHo; Come in/ — Bxoma(1e).

2. [Mosenenue g 1-ro ¥ 3-ro muir:
Let us (Let’s) have a break. — Jlanaii(te) caenaeM nepepris.
Let Kate make some sandwiches. — IIycth Kata mpHroToBuT

GyrepGpoIBI.
Let them come in. — TIycTh OHM BOHIYT.
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3. OTpuuareabHas GopMa MOBEIMTENLHOIO HAKNOHEHHA:
Don’t be late! — He onaamuisaii(re)!
Don’t let him smoke here! — [TycTb OH 30€Ch HE KYDHT.

BPEMEHA I'PYHIIBI SIMPLE (INDEFINITE)
The Present Simple Tense

(nacmosee npocmoe 6pemMn)

|1 we, you, they — V: he, she, it — V-s |

IML . N8 Boupocureasian gopua OTtpamarensuan gopua

1 work Do | work? I do not work.

He works Does he work? He doesn’t work.

She works Does she work? She doesw’t work.

It works Does it work? It doesn’t work.

We work Do we work? We don’t work.

You work Do you work? You don’t work.

They work Do they work? They don’t work.

1. llns Present Simple, Bripaxaoomero o0pvHOe, TOCTOARHOE
DeHCTBHE, XapaKTepHO ynoTpebaeHUue CAEAYIOUIHX CNOB: always —
gceza, often, frequently — uacmo, seldom, rarely — pedxo, usually,
generally — ob6uuno, sometimes — unozoa, every day (week, month,
year) — xaxcoulit denv (Hedeaio, Mecau, 200).

T usually get up at 7 o’clock. A o6braHO BCTAIO B 7 4acoB,

He takes a shower in the mor- OH NpUHUMAET OYII YTPOM.

ning.

2. JIns BBIpaXe¢HHsA meicTsuA B OyaylueM BMecTo OymyIIero Bpe-
MeHH yroTpeserca HacToAllee B 00CTOATEILCTBEHHEIX NIPUAaTOY-
HBIX TIPSIUIOXKEHUAX BpeMEeHH U YCIOBUS, KOTOPHIE BBOIATCA COIO-
3aMH if — ecau, when — xoeda, till, until — do mex nop, noka ... xe, as
soon as — xax moavio, as long as — noxa, before — npexcoe uem u m. 0.

If he comes I'll tell him this  Ecau OH mpuIeT, A coobiny
news, &MY 3Ty HOBOCTb.
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The Past Simple Tense
(npouseduiee Bpocmoe 6peMs)

Ved (npasnabHbIiN)
2 dopma nenpas. 2aaze4a

Vrsepourensian ¢opMa | Bonpocurennsas dopma | Orpunarensnag dopua
I worked Did 1 work? I did not work

He worked Did he work ? He didnt work

She worked Did she work? She didn 't work

It worked Did it work? It didn ¥ work

We worked Did we work? We didn ¥ work

You worked Did you work? You didn ¥ work

They worked Did they work? They didn ¥ work

HOns Past Simple, snpaxaiomero cCOBepIIMBIICECH WIH COBEpP-
miaBIreecs NeiCTBHE B NIPOLLIOM, XapaKTepHO YIIOTpebAeHUE CACAYIO-
IMX CNoB: yesterday — ewepa, last week (month, year) — na npouirofi
Hedese (mecaue, 200y), an hour ago — uac momy nazad, at 7 o’clock — e
7 uacos, the other day — na onsx, on Monday — & nonedesvhux, in
1945 — ¢ 1945 200y, during the war — éo apems 8olins u m. 4.

1 studied at school last year. S yauncs B HIKOAE B APOLLTOM
roay.
I saw him yesterday. S Buzen ero BYepa.

The Future Simple Tense
(Oydywgee npocmoe epemn)

| Shall /will +V |

Vrsepanreapuas BoRpocHTeRHAS OvprEarensuasn

Popua Gopma dopua

1 shall work Shall 1 work? I skall not work

He will work Wil he work? He willl not work

She will work Wil she work? She will not work

1t will work Will it work? It will mot work

Ve shall work Shall we work? We shan ¥ work

You will work Will you work? ‘You wos ¥ work

They will work Wil they work? They won ¥ work
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1. Ina Future Simple, BoipaXalomero geicTeie B OyayllueM, Xa-
paKTepHO ynotpebGaeHye CIeaylolUX ClIOB: fomorrow — 3asmpa, the
day after tomorrow — nocaezasmpa, in a year (month, week) — uepe3
200 (mecay, nedenio), next week (yvear, month) — na Gydyweii nedese
(200y, mecaye) ¥ mp.

He will ring up tomorrow. Ou OyneT 3BOHHTH {[IO3BOHNUT)
mma‘

We shall not see her il MBEl He yBHIMM ee 0 BOCKpe-
Sunday. CEHb.

2. Future Simple we ynoTpeGnaerca B MPHIATOYHBIX MMPEAIOXe-
HMAX BPEMEHH M YCIOBHA IOCIE COI030B If — ecau, when — xoeda,
as soon as — Kax moavxo, after — nocae mozo, Kax, before — npexcoe
wesm, while — e mo epema xax, till, until — do mex nop noxa ...ne,
unless — ecau moavko ...He. B 3Thx cnyuasx emecmo Future Simple
ynompebanemcs Present Simple:

If I can 1 shall talk to her. Ecnu a cMory, S MOroeopio ¢

Heil.

CTPAJIATEJILHBIN 3AJIOT (PASSIVE VOICE)
{ be+PII |

Simple (Indefinite) Tenses Passive
Present Past Future
1 am invited 1 was invited 1 shall be invited
He Is invited He was invited He will be invited
She Is invited She way invited She will be invited
It s invited It was invited It will be invited
We are invited Ve were invited Ve shall be invited
You are invited You were invited You will be invited
They are invited They were invited They will be invited
JeHCTBHTeBHRI 38107 Crpazaresbanii 32108
People speak English all over the  English is spoken all over the
world. world.
Mr. Smith zaught English. English was taught by Mr. Smith.
They gave me a letter. 1) 7 was given the letter.

2) The letter was given to me.
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HenepexomHbie rarosl, TpeGyioLe NPeLIoXHOTO XOTIOMHEHNUA,
COXPaHAIOT TIPEIIOT B CTPANaTe/IbHOM 3aJI0Te:

They laughed at him. He was laughed at.

OHE CMESTHCH HAZl HUM. Hag HUM cMesuCh.

We shall send for the doctor. The doctor will be sent for.
Mbl nomeM 3a ZOKTOPOM. 3a OKTOpOM MOLILAIOT.

MOJATBHBIE ITIATOJIBI 1 HX 3KBHBAJIEHTHI

Tharon can (corld) — to be able to — BHpaxXaer:
— QUBUMECKYIO UAU YMCMEEHHYIO CnOCOBGKOCH> COBEPUINTL ASH -

CTBHE;
— ydueasenue, comuerue (B OTPHUATENLHBIX H BONPOCHTEIBHHIX
NpeUOXCHAAX).

I can speak English, 51 ymero 2060pumd no-anr-
JIHHCKH.

Can he speak English? Moxcem nui oH (Heyxceau, pas-
6¢ OH MOXeT) rOBOPHTh NO-aH-
raniickna?

He cannot speak English. OH ne momem 2080pums (ne
Moxcem Ovtmv, Ymobol oK 2080-
pus) NO-aHITMHCKH.

He couldn’t (was not able to) OH ne moe (ne ymea, ne 6oia

speak English. 8 COCIMORKUN 2060pumMb) TIO-aHT-
JIMHACKH.
He will not be able to speak OH ne cymeem (e ¢ cocmon-
English. #uu Oydem) rOBOPHTH 110-8H-
IIMHACKH.

Tharon may (might) — to be allowed to — Bhipaxaer:

— paspeuwienue;
— npecnonvicerue.
May I come in? — Yes, you may. Moxcno Boiitu? — Jla, moxcno.
-— No, you mustn’t. — Her, neasas.
She will not be allowed to go  OHa ne cmoxcem (ne paspewam)
out, she is still ill. BRIXOIMTh, OHA BCe elue OOMBHA.
He may know her address. OH, Modcem Bvims (803MONCHO),

3HAET €¢ anpec.

Taron must — have to / be to — BEIpaxaer
— Heobxodumocmd COBEPIICHUS TeUCTBHS;
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— NpUKAasanue, cosem;

— npednonocenue.

He must go there tomorrow. On dosxcen (emy uyacro) noii-
TH TYNA 3aBTpa.

I had 1o go there. MHe npuumock (HyXHO GbII0)
CXOINTD TYHA.

He will have to do it. OH dosxcen Gydem (emy npu-~
demcs) cACNATH F10.

Must I go there? Hado au mue (doswmen au 1)
HITH TyaA?

— Yes, you must. — Ha, rado.

— No, you needn’t, — Her, ne naoo (rnem neobxoou-
Mocmu).

You don’t have io go there, TeGe HE HYXHO XOMHTh TYAA.

He must know her address. OR, dosxcro 6vime (sepoamno),
3HACT ee aapec.

Dnaronet should, ought (10) BHIPAXAIOT MOPAAbHYE 02 UAY COBEM.
He should /ought to/ help them. OH nomxkeH (eMy cneayer) no-
MOYb UM.

You ought to have helped him.  Bawm cnenosano 6n eMy no-
MOYb,

Inaron need BEIpaxacT #Heobxodumocmy COBEPIINT: KeHcTBHE W
YIOTPEONACTCS MOALKO 6 GORPOCKMENLHBIX 1t OMPUUGMEAbHBIX NPSIIO-
KEHHSX,

Need he come so carly? HyxHo 11 eMy IpHXOTHTD
coma?

You needn’t come so early. BaM He HYXHO TIDUXOIHTH
TaK PaHo.

BPEMEHA I'PYIIIIBI CONTINUOUS (PROGRESSIVE)
(Oqumeavnoie epemena)

[ Be + V-ing |

The Present Continuous Tense [am/is/are + V-ing] poipaxaer dsu-
measioe deiicmesue, NPOUCXOORUEE € MOMEKRM Dev.
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He /she is reading abook now.  OH/oHa wumaenm KHHTY Cehi-
qac.
¥raepanrernnax Gopsa | Bonpocuressias dopua | Orpunareavsas gopma
| am working Am | working? 1 am not working
He is working Is he working? He is not working
She is working Is she working? She is ot working
It is working s it working? It is not working
W are working Are we working? We aren’t working
You are working Are you working? You gren’s working
They are working Are they working? They aren’t working |

The Past Continuous Tense [was / were + V-ing)] BHpaxaer
npoweduiee 8PeMa & NPOKECCe €20 COBEPULEHUR, M.C. REIAKORHEHHOE

Osumendroe Oelicmeue.
He was reading a book at 5. OH vuman KHUTY @ 5 4acoe.

Visepurexsnan popsa | BonpockTexnnas dopma | Otpanzrensnas Gopua
1 was working Was 1 working? 1 wasn ¢ working
He was working Was he working? He wasn ¥ working
She was working Was she working? She wasn ¥ working

It was working Was it working? it wasm ¥ working
We were working Were we working? We weren ¥ working
You were working Were you working? You weren ¥ working
They were working Were they working? They weren ¥ working

The Future Continuous Tense [shall be / will be + V-ing] Bblpaxaer
Oydywee delicmeue 6 nNpoyecce €20 COBEPUIERUR, M.e. Ke3AKOHUEHKOE
daumensuoe delicmeue soipaxcaem Oydyuiee delicmeaue & npouecce €20
COBEPUIEHUR, M. €. HE3AKOHUERHOE daumensioe delicmeue.

1 shall be working when you

S 6ydy pabomams, xozda mut

come. npudewts.
Vrsepiaurensaas dopma | Bonpocrrenssas popma | Orprmareasnas $popma

1 shall be working Shall 1 be working? I shan't be working

He will be working Wil he be working? He will not (wont) be

working

She will be working Will she be working? She won ¥ be working

It will be working Will it be working? It won ¥ be working

We shall be working Shall e be working? We shan 't be working
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You will be working

Pl you be working?

You won ¥ be working

They will be working

Will they be working?

They won ¥ be working

BPEMEHA TPYIIITBI CONTINUOUS

B CTPAIATEJIBHOM 3AJIOTE
I Be being + P II |
Present Continnous Passive Past Continuous Passive
The letter Is being typed (written) now. | The letrer was being typed (written)
from § to 6 o’clock.
Hucomo nenamerom (numym) ceivac. | [THCbMO mewamaan (nucasg) ¢ 500 6
¥GCoe.
BPEMEHA I'PYTIIIBI PERFECT

(Present, Past and Future Perfect Active Voice)

Have + P11

The Present Perfect Tense [have / has + P I (nacmosuee cosepuen-
Hoe 8peMs) BRIpaxaer AeHCTBHE, COBEPILIMBINEECH K HACTOAILEMY MO-
MERTY, pe3y/JETaT KOTOPOTO KMELTCA HAJIMLIO B HACTOAIIIEM BpeMeHH.

OH TONBKO YTO npuuien.

He Aas just come.

Vreeparrensian GopMa | Bonpocerenpnas dopda | Orprmaremsnas dopma
1 have worked Have 1 worked? I Aaven't worked
He has worked Has he worked? He Aasn't worked
She kas worked Has she worked? She Aasn't worked
It has worked Has it worked? It Aasn't worked
We Aave worked Have we worked? We haven't worked
You Aave worked Have you worked? You Aaven't worked
‘They kave worked Have they worked? They Agven't worked

1. Dna Present Perfect xapakTepHo ynoTpe6aeHue HapeuHi

HEOMpeleNICHHOTO BHIA: ever, never, already, yet, lately, just, recently
M OOCTOSTENBCTBEHHLIX CJIOB, 0003HAYAIOIMX elle He MCTEKIIUE Ie-

pHOAB BpeMEHMU: foday, this week (month, year) u ap., a TakKxe npei-

JIOTH since, for.
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1 have never read this book.
Have you read the newspaper

today?

I haven’t seen him since May.

S ruxoeda He IUTANX ITY KHHTY.
UHTan JH TH ce200H3 Ta3eTy?

A He BHAEA €10 ¢ Mas.

2. Present Perfect ynmotpeGnsercs Ui BRPaAXeHUA COBEPILIEHHOTO
Gynymero aeicTeus (BMecto Future Perfect) B 06CTOATENBCTBEHHBIX

MPUAATOYHMBIX MPEIIOKSHHUAX BpEMEHH B YCAOBHA, KOTOPHE BBOIAT-
¢51 cOlO3aMHU after, when, as soon as, until, till,

I'll give you the book as soon as

I have read it.

51 naM TebGe Ty KHHUTY, XaK

moavko A npoumy ee.

3. CpasHuTe ynotpetnenue Present Perfect u Past Simple B aH-

IARKCKOM A3BIKE.

BcrioMHHTE €LlIE Pa3 CloBa, ¢ KOTOPLIMHU yrioTpebnsmiorcs:

this year; since.

Present Perfect
Already, just, ever, never, yet, lately,
recently, today, this week, this month,

at that time.

Yesterda y, last week, last month, last
year, an hour ago, on Sunday, at 5 o clock,

Past Simple

He has just written the letter.
He wrote the letter yesterday.

OH mossio 4mo Kanucas ITACHMO.
OH nanucas MICHMO 64epa.

THE PAST PERFECT TENSE [had + P II}

(npowedutee coBEPIICHROE BPEMR)
Yreepaurensuasn opma | BonpocuTenmvnan opma | OrpHnaremsaas dopma
I had worked Had | worked? 1 Aadn't worked
He had worked Had he worked? He hadn't worked
She had worked Had she worked? She hadn't worked
1t had worked Had it worked? It hadn't worked
We had worked Had we worked? We hadn't worked
You kad worked Had you worked? You Aadn't worked
They had worked Had they worked? They kadn't worked

Past Perfect BoIpaxaer npomeduiee 1eiCTRUE, KOTOPOE yace cosep-
WUA0CH D0 OnpedeseKroz0 Momenma 8 npowisom. MoMeHT, 1o KOTOPOTo
aapeplIMaceh AciictBue B Past Perfect, MoXeT GhITh BhIpaXkeH:
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a) caexyloliMy o603HaYCHUAMHU BpeMeHu: by 7 o’clock, by Sun-
day, by the end of the week (month, year), by that time w T. 1., a TaKXe
COKXO3aMM: after, before, when, hardly (scarcely} ... when, no sooner ...
than.

He hadn’t finished reading
that book dy 7 o’clock.

OH He 3aKOHYMJI YTEHHE KHH-
TH 0o 7 4acos.

6) ApyruM npolueauuM AeicTBieM, BHpaXeHHBIM B Past Simple.

He had finished his work when  OH 3akoHYHN paGoty, xozda

when came. Mb RDUWAY.

The Future Perfect Tense

(6ydywiee coeepuiennoe epema)
| Shall / will have + P IT |

¥roepauresnuad Gopma | Bonpocuremuan popma | OTpHuaTeasnas opma
1 shall have worked Shall | have worked? 1 shan ¢ have worked
He will have worked Will he have worked? He won ¥ Aave worked
She will have worked Will she Aave worked? | She wont have worked
1t will have worked Will it Aave worked? It won’ t have worked
We shall have worked | Shall we have worked? | We shan have worked
You wil} have worked Will you have worked? | You won ¥ have worked
They will have worked | Will they Aave worked? | They won 't have worked

Future Perfect ymoTpebnaeTes sl BRIpaXeHNA Gydyuiezo AeHCTBUA,
KOTOPO® cogeputumecs 0o onpedenenrnozo Momerma 8 6ydyuiem. MoMeHT,
ZJ0 KOTOPOTO COBEPIIUTCS ASHCTBHE, MOXET OBITh YKA3aH:

a) obosHauenusamu BpemeHu: by 6 o’clock, by Sunday, by the 7-th
of December, by the end of the week (month, year), by that time n 1. 1.

I shall have finished my work S 3akoHuy cBolo pabory k
by 5. S uacam.

0) Apyrum OynymiuM IOefACTBHMEM, BRIDAXEHHHNM TJAarojoM B
Present Simple, nnu B Present Perfect B IpyaaToYHHX IpeTOXeHMAX
BPeMEHM K YCNOBUS (B KOTOPHIX BMECTO OYAYILETo yNnoTpedasercs
HaCTOALICE BpeMs).

The train will have left by the
time we get io the station.

IToean yxe yiiner x momy spe-
MEeHU, KaK Mbl npueoeM Ha 80K3an.
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BPEMEHA I'PYTIIIBI PERFECT

B CTPAIATEJIBHOM 3AIOTE
Present Perfect Passive Past Perfect Passive Future Perfect Passive
Have/has been -+ PII Had+P I Shall/will have + PI1

The letter Aas just deen
typed.

The letter had been typed
by 5 o'clock.

The letter will have been
yped by 5 o’clock.

I1HCHMO TOABKO 4YTO
HANEYATANH.

IMuckbMo HaneyaTann a0
5 vacos.

TMuceMo HamegaTaoT A0 $
Y4acoB,

BPEMEHA I'PYIIIIBI PERFECT CONTINUQUS
(Present, Past and Future Perfect Continuous Active Voice)

Have been + V-ing

The Present Perfect Continuous Tense fhave / has been + V-ing]
(Racmosnee COEPRUERNOE OAUMEALHOC GPEMR)

Yreepmremban popua | Boupocureasnan dopua |  Orpumarensman dpopma

1 have been working Have I been working? 1 Raven’t been wosking

He has been working | Has he been working? | He has not been working
She Aas been working Has she deen working? | She has not been working |
1t has been working Has it been working? It hasw’s been working |
We have been working . | Have we been working? | We have not been working |
You have been working | Have you been working? | You haven’s been working |
They have deer working | Have they been working? | They haven’s been working |

Present Perfect Continuous ynorpebaserca A BhIpaXcHUs dau-

menvKo20 OSlicMEus, KOmopoe HaUAA0Ch 8 NPOULAOM U elde COBEPWAEMCR
¢ Hacmosuiee epema. Present Perfect Continuous ynotpebnsercs ¢
TaKMMU 0003HaYEHHAMY BPpEMEHHU, KaK for an hour, for a month, for a
long time, lately, since yesterday ¥ 1. 1., a TAKX€e B BONpOcax, HAUUHAIO-
vxes ¢ kow long? vi since when?

Since when have you been
working at this plant?

I’ve been working here since |
came to this town.

C xaxux nop BN pabomaeme Ha
3TOM 3apome?

A paomarw 3neck ¢ mex nop,
KaK IPUeXa B 3TOT ropoil.
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The Past Perfect Continuous Tense fhad been + V-ing]
(npowmedutee coBEPULERHOE DARMEALHOE BDEMR)

VYrnepaurensnas fpopma | Bonpocaremsaas dopma | Orpunaremshas dopma

I had been working Had 1 beer working? 1 hadn’t been working

He kad been working Had he been working? He Aad not been working
She kad been working | Had she been working? | She had not been working |
It had been working Had it been working? It Aadn’t been working

We had been working | Had we been working? | We had not been working |
You kad bees working | Had you deen working? | You had not been working |
They had been working | Had they been working? | They hadn’t been working |

Past Perfect Continuous ynotpeOsieTcs A1 BHPAXSHUS JAumens-
K020 npowieduie2o Oelicmeus, Havaswez0C paree Opy2020 npoweduiezo
Oeiicmeus, BolpaxeHHoro Past Simpie u euge npoucxodusuiezo ¢ mo-
Merm ezo nacmynaenus. Past Perfect Continuous ynorpe6nsaerca,
KOTZa YKa3aH IepHOJ BpeMeHM, B TeYeHHe KOTOpOro JeiCTBHE yXe
COBEPIIANIOCH, T.e. C TAKHMM 0003HAUeHHUIMH BpeMeHH, KaK for two

hours, for three months, for a long time 1 1.1

I had been working for 2 hours

when Mike came,

A (yxe) 2 yaca paGoral, Korma

npuien Muima.

The Future Perfect Continuous fshall /will have been + V-ing]
(ByOywee coeepuiennoe CAUMEALHOE EPEMS)

VYroepamremsaas Gdopua

Bonpocurexnyas ¢popMa

Orpunareavian opMa

I shall have been wo

Shall | kave been working?

[ shall not kave been working |

He wilf have been working

WHI he kave Been work-
ing?

He will not have been work-
ing

She will Aave been working

Wil she have beer work-
ing?

She will not kave been work-
ing

It will have been working

Will it have been working?

It will not kave beer working

We shall have been work-

Shall we have been work-
ing?

We shall not have been work-

ing

ing
You wilt kave been working

Will you Aave beerr work-
ing?

You will not have been work-
ing

They will kave been work-
ing

Will they kave been work-
ing?

They will nor have been

working

Future Perfect Continuous ynorpebasierca AN BHpaxeHna 0su-
menviozo Oydyujeao delicmeus, Komopoe Haunemcs panee dpyzozo ydy-
weeo delicmeus (WM MOMEHTa) u (ydem ewe cosepuiantvCs 6 MoMeRmMm
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e20 Kacmynaenus. Kax 4 Jpyrie BpemMeHa 31oi rpynmsl, Future Perfect
Continuous ynoTpebasercs, KOraa yxasaH NepHol BpeMEHH, B Tede-
HMe KOTOPOTo feHCTBHE OGyaeT CoBeplIaThCs.

By the next April he will have K caedyiowemy anpearo o Oy-
been working here for 20 years. dem pabomams 3nech yxe 20 ner.

CBOIHAA TABJIMIIA BPEMEH
B JEHCTBHUTEJIBHOM 3AJIOTE
Tense PRESENT PAST FUTURE
1 work — I worked — 1 shkall work —
Simple 5 paGorato Sl paboran Sl Gyay pabortath
He writes — He wrote — He will write — On Ha-
OH nuuleT OH nmHcan TIHI1LET, OYAET MHCATDH
I ams working — I was working — I shall be working —
Con- | A paGotalw A paGoran 1 6yny paboTatb
tinuous | He is writing — We were writing — | He will be writing
OH nHiner Mbl BHCAH On 6ymer nucath
I Aave worked — 1 had worked — 1 shall have worked —
Perfect 51 otpabotan A otpaboran A1 orpaboraio
He kas wrinten — Ou | He had written — He will have written —
HAMUCaN OH Hanmucan. OH HanAWweT
Perfoct 1 have been work-|I1 had been working — | | shall have beern work-
Con- ing — 4 paboraio A paGoran ing — Sl 6yzy paborats
tinuous He has been writ- He kad been writ- He will have been writ-
ing — OH nHiler ing — OH nucan ing — OH OyzxeT nHcaTs

COITOCTABJIEHHME PYCCKHUX M AHIVIMNCKUX BPEMEH
B JEMCTBUTEJIBHOM 3AJIOTE

Bee 12 aHIIHICKUX IIATONBHBIX BPEMEH JCHCTBUTENBHOIO 3aJiora
TIePEBOAATCA Ha PYCCKMIL A3BIK TpeMs (HACTOALUHMM, NMPOIHERUNM 1
GyaylmMM) BpeMEHaMM IJIArojoB COREPIIEHHOIO H HECOBEPIIEHHOTO
suaa. [IpH 3TOM 9acTO MCHOABLIYIOTCH Pa3IKYHEIE YTOUHSAIOMIHE
CJIOBa: celfuac, yxe, eme U T.A.

I. HacTosmee BpeM — 8 wumaso,

1. I wumasp razeTsl xaxcoui dexs. I read newspapers eve-
(O6pruHOe HeiicTBRE.) ry day. (Present Simple).
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2. A uumar razery ceiiyac. (Inurenn- I am reading a news-
HOE ACHCTBHE, COBepLIAIONIeeCs B Mo~ paper now. {Present Con-
MEHT peuH.) tinuous).

3. 51 wumare razery yace uac. (Anu- 1 have been reading the
TeAbHOE AeHCTBHE, COBEpIIaOINeecs B newspaper for an hour.
MOMEHT peyuH, ¢ yKasaHHeM, Kak gonro (Present Perfect Continu-
OHO COBEpINACTCS. ) ous).

I1. Ilpomeamee BpeMA ~ A HuMAL, | BPOUUMAA.

1. I wumas (npouumas) >y xunry [ read the book yester-
euepa. (HeiicTeue, cosepliuBmicecs B day. (Past Simple).
HCTeKIIIeM OTpe3Ke BpeMeHH. )

2. 51 uumaa XHATY, X020Q OK npues. I was reading the book
(LmTennHoe nelictaue, coBepluasinee- when he came (Past Con-
Ccf B onpelejeHHW ! MOMEHT B HpO- finuous).

IIIOM. )

3. 51 yxce npouuman >ty xeury. (Ilpo- I have already read the
wezllee feicTere, pesynsTaT KOToporo book. (Present Perfect).
HAMHLO B HACTOSIUEM BPEMEHH — MOTY
paccKasaTh BaM €€ CoAepXaHHe.)

4. 51 npouumas 31Ty XHury, do mozo 1 had read the book be-
xax on npuwen. ([leiicreue, cosepiuns- fore he came. (Past Perfect).
1mieecqd O ONpeneleHHOro MOMEHTA B
TIPOILLIJIOM. )

5. S YT KHUTY yoke ¥ac, KOTHa OH I had been reading the
npuwen. (InurensHoe peiicTBue, co- book for an hour when he
BepliaBliieeca B onpeneneHHbilt MOMeHT came, (Past Perfect Con-
B NIPOLLNOM, ¢ YKa3aHHEM KaK JOJIC OHO finuous).

COBEpILATIOCE.)

I11. Bynymee speMsa — s 6ydy uumamos, & npoUUmMaI0,

1. A 6ydy wumams (npowumaro) 351y 1 shall read this book
KHETY 3qémpa. (JlelictBue, KoTOopoe co- fomorrow. (Future Simple).
BEpIIUTCH B OyIyILeM.)

2. A1 6ydy wumamp 3Ty KHUTY, Ko20a  1shall be reading the book
o# npudem. (JurennHoE IeicTBUE, KO- When he comes. (Future
Topoe Oyner coBepuIaTECs B onpeneiaeH- Continuous).

HBIH MOMEHT B GyIyleM.)

3. S ywce npowumaro 31y Kuury, korna 1 shall have read the
oH nipuzet. {(fleficteue, KoTopoe coep- book when he comes. (Fu-
HHUTCHA A0 ON PEACTCHHOrO MOMEHTA B fure Perfect).

Gymyimem.)
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4. K TOMy ppeMeHHU 51 Oydy Yumams 1 shall have been read-
KHHEY YXe HecKOlbko 4acoB, ([Inu- ing the book for some
TenpHOE feiicTBHE, KoTOpoe Gyaer co- hours by that time. (Future
BeDLIAThCS B ONpeneeHHBIE MoMeHT B Perfect Continuous).
6ynyieM, ¢ YKazaHHeM, KaK T0T0 OHO
GyneT NMPONO/LKATHCA. )

COITOCTABJIEHHE PYCCKHX H AHINIMACKHMX BPEMEH
B CTPAJATEJIBHOM 3AJIOTE

1. Hacrommee speMa — Tasemoe neuamarom.

1. TazeTh OOLITHO Hexamatom 1. Newspapers are printed
HOYbI0. (O6bIMHOE ACHCTBHE. ) every day. (Present Simple Pas-

sive).

2. Tasetsl nexamarom ceiuac. 2, Newspapers are being print-
(Anatenpioe aeiicreue B MOMEHT ed now. (Present Continuous Pas-
peyn.) sive),

3. Tazetsl newamatom eom ynce 3. Newspapers have been
2 yaca. (Imarenvhoe accrue, printed for 2 hours. (Present Per-
coBepiIalomecca B MOMEHT pesn fect Passive).
¢ yKa3aHHeM KaK ROAF0 OHO CO-

BepLIaeTCA.)

IL. IIpowmemuee BpeMa — JTazemor nevamanu.

1, TazeTE! Hanexamasu auepaq, 1. Newspapers were printed
(He#tcTBue, coBepMBLIceCs: B HC- yesterday. (Past Simple Passive),
TeKIIIEM OTPE3KEe BPEeMEHH.)

2. TazeTnl newamasn secy Oerb. 2. Newspapers were being
(HenicTpue, copepiapmeecs B printed all day long yesterday.
onpedecNeHHbIN MOMeNT B nipo- (Past Continuous Passive).
ILIOM. )

3. [aseTH moasko wmo Kaneua- 3. Newspapers have just been
maqu. (CosepiuuBiLieecs neicreue, printed. (Present Perfect Passive).

Pe3yABTaT KOTOPOro HAMKIIO.)
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4. TaseThl namewamasu 0o na- 4. Newspapers had been
wezo npuxoda. IazeTH newamaau printed (for five hours) before we
5 wacos 0o mozo, kax mu npuwisu. came. (Past Perfect Passive).
(HdeitcTBHe, COBEpIIMBIICECA IO
YKa3aHHOTO MOMEHTA B IIPOLIOM
WM COBepIIaBIICeCs B OTIpeHe-

JeHHB Y MOMEHT B TIPOLLIOM ¢
yKa3aHHeM KaK JOATO OHO COBep-
oIanock.)

II1. Byxymee Bpems — lazemot nanexamaront.

1. Ta3eTsl nanewamarwm 3a- 1. Newspapers will be printed
empa. (JelicTBHe, KoTOpOe OyueT rtomorrow. (Future Simple Pas-
COBepIIaThCA B OyayIeM.) sive).

2. Tazetn! Oyoym nanewamanwn: 2, Newspapers will have been
X 6 wacam ympa. (HeiictBue, Ko- printed by 6 o’clock in the mom-
TOpOE YXe COBSPUINTCS K omnpene- ing. (Future Perfect Passive).
JICHHOMY MOMEHTY B OyaymeM. )

INNOCIIENOBATENRHOCTh BPEMEH
(Sequence of Tenses)

1. Ecnu ckasyeMoe IJIaBHOI'O NPEANIOXEHUSA BEHIPaXeHO HACMoR-
wum usu Oyoywum BpEeMCHEM, TO CKasyeMoe NMPUAATOYHOTO npen-
JOXEHHUA MOXET OBITH BBIPAXEHO 4700biM, mpebyemoim no cmuicay
8PEMEHEM,

I believe T’ll be in time today. Hymalo, 1 Gyay ceroAHa Bo-
BpeMsi,

2. Ho ecnu cKa3yeMoe IJIABHOTO MpelIOXeHHs BbIPaXeHO raaro-
JI0M B OAHOM M3 GOpM npoueduieco epemeny, TO TNAroN-cKasyeMoe
NPHIATOMHOTrO MPEANOXKCHUS NOMXKEH CTOSTh 8 00uoH 43 popm Rpo-
wedwe20 spemens usu Oydywezo ¢ npowedwen (Future in the Past).

Omnospemennoe aeclicTane
Jna BRIpaXeHHA XEACTBHA, OAHOBPEMEHHOTO C ACHCTBHEM, Bhl-
PaXeHHBIM TArOJIOM~-CKa3YeMBIM I'IABROIC NMPEIIOXKCHHS, 244204

EKA3yeMOe RPUOANIONIO20 NPLOAONCEHUR YIOTPEONsieTCH OOKIYHO B Past
Simple v Past Continuous (WHorna B Past Perfect Continuous wiv B Past

Perfect). B cooTBETCTBYIOLIEM PYCCKOM MPENKOXEHUH YIIOTpe6seTCA
HacToflee BpeMsl,
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I knew that Peter lived in Mos- A sHan, yro Ilerp wcusem B
COW, Mockse,

IpemuecTsyiomee acHcTBRe
I BBIpaXeHUs DeHCTBHS, NPEALUCCTRYIOLIErO ACHCTBHIO, BHIpa-
XKEHHOMY I7IaroJIoM-CKasyeMbIM [IIABHOTO NIPSITOXEHUS, 244204-CKa-
3yemoe npedzoxcenun yrompebasemes B Past Perfect voin
Past Perfect Continuous. B COOTBETCTBYIOIEM PYCCKOM NPHAATOYHOM
MPeIIOXCHUH YIIOTPeONACTCA npomeoiee spemMa.

I knew that Peter had lived in A 3uan, uro [erp wcus B Knepe.
Kiev.

ocaenyromee neiicrane
dnst BHIpaXeHAs] MOCNEAYIOMWEro fqecTBUA, T.¢. AeHCTBHSA, KOTO-
poe ABNfAeTCS SymymmmM 1o OTHOLNEHHIO K BelCTBHIO, BHIDAXCHHOMY
[JIaroJIOM-CKa3yeMEIM TNABHOTO NMPEANIOXEHHS, TIAroi-CKasyeMoe
MPHIATOYHOTO TIPSAIOXEeHHs YIIOTpeOnsieTca B ogHoil U3 ¢opM Gy-
Zymero B npomenmenm (Future in the Past). B cooTBeTcTBYIOMEM pYC-
CKOM TIPSIVIORCHHHA yIOTpeblisieTcs Oyayliee BpeMs.

I thought he would ring. 51 nmymana, 94To OH ITO3BOHHT.
®opmet Future in the Past

Simple I said that I should write a letter| I ¢kazan, 970 HanmHmy eMmy
to him. MHCHMO.

Continuous | | said [ should be writing a letter at | I cxasan, yro Gyay nucaTh
S o’clock. TIHCHMO B § Yacos.

Perfect [ said I should have written the let- | 4 cka3ai, YTo HANUOIY TTHCHMO
ter by 5 o’clock. K 5 qacaMm.

Perfect [ said I showld have been writing |5l ckasam, ato 8 (yxe) 6yny

Contiruous | the letter for an hour when you | nucaTh NMHCHMO 4ac, KOrda Toi
came. npuaelllb,

IIPAMASA U KOCBEHHAA PEYb

Direct and Indirect Speech
Tpamas pews Koceennasz peus
He says, “I am clever”. He says that he is clever.
Ot roBopuT: “S yMHbIH”. OH rOBOpHT, UTO OH YMHBIH.
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1. INoBecTROBATEILHOE MPEINOKCHNHE

IIpyn ofpameHHN MOBECTBOBATENLHOTO NpPEANOXEHHA H3 NMPAMO
pe4d B KOCBEHHYIO IIPOM3BONATCA CACAYIOIIME U3MEHEHUA:

— Kaewuxu onyckaiomes. KocBeHHast peub BBOAMTCA COI030M fhat
{unu 6e3 Hero).

— JIngHbie ¥ NPUTAXATE/ILHBIC MECmOUMeruR IPAMOH pevHd 3ame-
HAIOMCA TIO CMBICILY, KaK ¥ B DYCCKOM A3BIKE.

— Yxazamenvruie MeCMOUMERUR U RAPEHUS BPDEMERU 3QMEHRIOMCA
B KOCBEHHOW pEYH MO CMBICTY IPYTUMHK CIOBAMH, KaK Y B PYCCKOM
S13bIKe, CNEAYIOIMM 00pa3oM:

this, these 3aMeHgeTca that, those

now / today < then / that day
tomorrow « the next day

the day after tomorrow  « two days later

yesterday « the day before

the day before yesterday « two days before

last week / year « the previous week / year
ago « before

next year « the next year, the following
yeéar

here < there

— JleitcTBYeT NPABHIIO COTIACOBAHMS BpeMEeH (CM. BHIIIIE)
He says, “I am a student”. — He says that he is a student.

EcIu 21a20n 6 21a6H0M NPeOLONCEHII COUN 6 NPOUICOWEM epeMent,
MO 6peMa 2NA202a NPAMOIL pedu 3aMeHAemcs B XOCBEHHON PevH clie-
HYIOIIMM 00pa3oM:

Present Simple 3ameraerca Ha Past Simple

Present Continuous 3aMeRsieTcs Ha Past Continuous

Present Perfect 3amenstercs Ha Past Perfect

Present Perfect Continuous 3ameHsaercsa Ha Past Perfect Continuous

Past Simple 3ameraerca Ha Past Perfect

Past Continuous 3aMeHsierca Ha Past Perfect Continuous

Future Simple

Future Continuous } saMensoTca Ha Future in the Past

Future Perfect

“Iam ill.” he was ill.

“I enjoy music.” he enjoyed music.,

“I am watching TV.” He said that he was watching TV,

“I went to Moscow in May,” he had gone to Moscow
in May.
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“I have never seen this film.” he had never seen that

film.
“I was learning the poem.” he had been learning the
poem,
“[ shall call the doctor.” he would call the doctor.
“I can help you.” he could kelp me.

2. BonpocHETeNbROE NPELIORCHEE
— Ilpu ofpallilcHHH CRERUAALNBX SONPOCOE B KOCBEHHBIE BONPO-

CHUTEJbHBIN MMOPAACK CIOB MPAMOTO BOTIPOCA 30MEHACMCE NPAMBM
nopaoKom CA08, T.e. CKa3yeMOe CTaBATCH Mocie MomiexKawero. Nanee
MPOMU3BOIATCA TE XC UIMCHCHMS, KAK M NpH o0pallcHHH B KOCBEH-
HYIO peyb NOBECTBOBATEIbHLIX NPSIVIOXCHIIA.

— Ilpu obpallicHHH 06iux 80onNPpocog B KOCBEHHDIC, KOCBCHHBIH
BOIIPOC MPHCOESIUHAESTCA K ITABHOMY IIPEIIOXEHUIO TTPU MOMOLIH
COIO30B whether WIH {f, AMEIOIMX 3HAYeHHE YaCcTHLIbN 4. Jlanee npo-
A3BOMATCSA T€ Xe& H3MEHEHHMS, KaK M TMpH oOpameHUU B KOCBEHHYIO
PeYb BOTIpOCa, HAYMHAIOLIErocs ¢ BOMPOCHTEABHOroO coba (T.e. 1o-
C1€008aMEALHOCHIL BPEMEN, NPAMOY NOPROOK CAOE 8 KOCBEHHOM 80NpOCe
U USMEHERUE YKA3AMERbHX MECIIOUMENI U Hapewull epement).

“Where is the shop?” where the shop was.
“When are you arriving?” when I was arriving.

“ How do you feel yourself?” how 1 felt myself.

“ Do you speak English?” He asked me if I spoke English.

“ Have you seen Fred?” if I had seen Fred.

“ Will you come to see me?” if T wosld come to see her.

3. MosemTe/mAOE NPSIIOKEHNe

Korza npaMas pedb NpeacTaniser coboil NoBenuTeLHOS NPenno-
XEHHE, TO NPA OOPALLCHUN €€ B KOCBEHHYIO PEUb:

— Dharon say (¢Ka3aTh) B CNOBaX, BBOIAILMX NPAMYIO peyb, 3a-
MEHseTCq rnarosiaMu fell (BeneTs, cKa3aTh), ask (MpOCHTh) WM order
(1IpHKA3bIBATk).

— INosermTeNbHOE HAKAOHCHHE 3aMEHAETCA B KOCBeHHOH peun
HeonpegeneHHol popMoH riarona. OTpuuaTeRbHas GopMa fOBEIN-
TENbHOTO HAKNMOHEHHA 3aMeHsieTcs HHOHHATHBOM ¢ YaCTHLICH 107,

“Stop smoking!” He told me to stop smoking.
“Don’t worry!” He asked me not to worry.

220




HEJTHYHBIE ®OPMHI IIATOJIA

ITPHYACTHE (PARTICIPLE)

IIpugacTHe B AaHTTHICKOM 3bIKE COOTBETCTBYET PYCCKOMY NpHYa-
CTMIO M ACCHPHYIACTHIO (HE€ENPHYACTHE KaK JaCTh PEUH B aHIMMICKOM
A36IKe oTCYTCTBYET). Ilo3TOMY NMpHIacTHEe 00AaNaeT CBOMCTBAMH KAaK
OPHIATATEIIBHOTO, BHITONHAA B NMPEINIOXEHHH GYHKIHIO onpedese-
HHA, TAK U HCCNPHYACTHS, SABJIAACH B NPELIOXCHHH 0Gcmosmean-
cmsoM.

CymectBylor cineayiomme ¢GopMbl NpHYacTHit B AeHCTBUTENEHOM
H CTPAAATENHLHOM 3ajIorax

Participle Active Passive
Present Using Being used
Past - Used
Perfect Haying used Having been used
PARTICIPLE I
Participle I (Present Participle Active)

B dyHkumH onpedesenusn Participle I (P I) cooTBeTCTBYET pYCCKOMY
NPpUYacTHIO ¢ CYDUKCAMY: -aig, -S8, -Yi, -0, -6@.

The man reading a newspa- MyxunHa, YHTawKUH raserty,
per was sitting at the window.  cumen y okHa.

B dynxumy ofcmosmesvcmea P 1 cOOTBETCTBYET pycCKOMY Hee-
TIPHYACTHIO ¢ OKOHYAHHAMY: -G8, -AR U NICPSBOAUTCA Ha PYCCKHH
S3BIK JECMPHUYACTUEM HJIH NPHAATOYHRIM IpELIOXEHHEM BpeMEHH
(xorza, B TO BpeM4 KaK ...), IPUYMHEI (TaK KaK ...) ¥ Ap. Ilepex Takum
MPUIAaCTHEM MOTYT CTOSITE CJIOBA when, while.

When going home 1 met Mike. Wns xomoik, 1 BeTperun Muwy,

Participle I (Present Participle Passive) COOTBETCTBYET PYCCKOMY
CTPJATCALHOMY NPHYACTHIO HA -Mbil, -muica (B GYHKIMH onpene-
NIeHNs1) U «Bydyuu nocmpoennsim» (B GYHKUMH 06CTOATEBCTBA).

The large house being built in our street is a new school.

Bonsiuoe 3maHue, cTposiueeck Ha Halel ynLe, HORas MIKONAA,

Being built the new school  Bydyws nocmpoennodi (xorna ee
looked very beautiful. TMOCTPOMIN), HOBAsl LIKOJA BbI-
TASRAENA KPACHBO.
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PARTICIPLE II (Past Participle Passive)

Participle II cOOTBETCTBYET PYCCKOMY CTPaJaTeAbHOMY NMPHYACTHIO
HaCTOSIIIIEr0 BpeMeHH, OKAHUHBAIOIIEMYCSA Ha -eMsifi, H PHIACTHIO
MPOLUCAILIETO BpEMEHU Ha -awnbiil, -eHubili, -mpti, a TAKKE AeicTBH-
TeJbHBIM NPMYACTHAM CO CTpAaZaTeAbHRIM 3HAYCHHEM, OKAaHYHMBAKO-
LIMMCS Ha -muilca, -euutics.

B dyuxuuu onpedesenus P11 ynorpeGnsierca Kax nepes CylmecTBU-
TeJBHBIM, TaK U MOCIE HEro.

A broken cup lay on the table. Puz6umasn Jatuxa JICXKala Ha CTOIE.

Books published for children Kuanrn, #3dasaemote gns geTei,
are usually well illustrated. OORYHO XOPOII0 WUTIOCTPUPOBAHH.

B ¢yukunu obcmosmeancmea Pl ynotpeGnserca B nNpHYacTHBIX
060pOTax WA BRIpaXeHUS O0OCTOATENBCTBA NPHIAHK, BPEMEHH,
YCAOBHA H Ap. B 3ToM cayyae mepen npmaactHeM Il HHOTrRa croaT
coroast when, while, if, as, though, although. Takuie NpH9acTHBiC 060POTH
NePeBOAATCA Ha pycCKMll fS3hIK, KAK MPABMIO, MPHAATOYHBIMH
NpeANOXSHUAMK (MHOTAA cOYeTAHUEM <«OyIyyH + mpHIACTHE»).

Ice melts when heated. Jlen TaeT, OGydyuu Hazpemuim.

PERFECT PARTICIPLE

Perfect Participle Active (nepheKTHO® NPUYACTHE B KEVCTBHTEIIDb-
HOM 347101'¢) COOTBETCTBYET B PYCCKOM SI3hIKE dCeRpuRacmuio cosep-
Wenno20 8uda, OXKAHYHMBAIOWIEMYCS Ha -6 M -A. having done — coenas,
having come — npuds.

Perfect Participle Active BrIpaxaeT neificTBUe, npediecmeynwiee
HeHCTBHIO, BHIPAXCHHOMY IIaI0ioM B JMYHOH dopMe B ynoTpedia-
eTcst B QYHKUMHK 06GCTOATENBCTBA B MPHIACTHRIX 060pOTaX JJIsl BbIpa-
KECHUA OOCTOATENLCTEBA BPEMEHU U TIPHIMHBL.

The designer left the office KosncTpykTop yiea u3 KOHTo-
having looked through all the pul, npocsompes Bce NOKYMEHTHL.
documents.

Perfect Participle Passive

Perfect Participle Passive (nepdekTHoe mpHYacTHe B CTPaHaTe/b-
HOM 3aJI0Te) ynoTpedasgercs B QyHKUHH 06CTOSTENbCTBA B NMPHYACT-
HBIX 060poTax, Beipaxas NCHCTBUC, Apedmecmeyomee ACHCTBRIO,
BhIpaXeHHOMY IMIarojioM B JuaHol dopme. Ha pycexuit s3piX TaKoe
TIPUYACTHE NIEPEBOAUTCS NPHAATOUYHLIM MPEANOXEHHEM BPEMEHH
WK NPUYUHEI (TI0C/IE TOTO, KaK ..., TaK KaK ...).
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Having been regulated prop- Hocae mozo, xax 06OpyNOBaHHE
erly the equipment operated Kak cneayer OTpPeTyIHpOBadAH, OHO
well. xopomo paborano.

CAMOCTOATENBHBII ITPHYACTHBIH OBOPOT
(Absolute Participle Construction)

OG6opoThl, B KOTOPHX INpHYacTHe 1) BRIpaXaeT ACHCTBHE, HE OT-
HOCALISeCA K MUY (DpeaMeTy), 0003HaYeHHOMY NOIISKALUHM Tpei-
JIOXEHNHA, U 2) UMeeT COOCTBeHHOE NMOANexKallee, CToslee Heno-
CPCICTBEHHO MEpeA NMPHYACTHEM, HASHIBAIOTCA CaMOCTOSTEABHMMH
MPHYACTHBIMH 00OPOTaMH.

Ecnn takoit 000pOT CTOHT B Havalie NPEIIOKEHUsI, OH IEPeBO-
JHTCS Ha PYCCKMil A3HIK NPHIATOYHHM NpEITOXKEHHEM BPEMEHH,
NPHIMHBI, YCJIOBHA €O CIOBAMH: Max xax, ecau, kozda (I). Ecnu no-
Ho6HBIH 060POT HAXOAUTCH B KOHLIC NPEIIOXEHNs, OH NEpeBOAMTCS
CAMOCTOSITEAbHBIM NPEIIOXRECHNEM, NEPEl KOTOPHIM CTOHT ONHH H3
COYUHMTENbHBIX COIO30B (4, U, 0, npuvem, caedosamensiio) (II).

1. Electrons flowing in the con- (Tak xax, ecnn) Kozoa 3neKTpo-
ductor, electric current is gener- Hil NEPESABHralOTCA MO NPOBOXHHA-
ated. XY, BuIpabaThiBaeTcsd IMEKTpHUE-

CKUH TOK.

I1. Electrons flow in the con- SJEKTPOHBI MPOTEKAIOT [0 Npo-
ductor, electric current being gen- BOXHHKY 4 (TpHIEM, CAEIOBATENb-
erated. HO) BEIPDaGaTHIBAECTCA JIEKTPHYE-

CKMH TOK.

Obopor «O0beKTHDIH DaleX ¢ PRIACTHCM>

O6opot «O6pexTHBIN nagex ¢ npusacmuem I v npunacmuem I
yIloTpebiiseTcs nMociie MIarojIoB, BHPAXAIOLIHX BOCIpHSITHE, Xeaa-
HUe — 10 see, to hear, to waich, to observe, 10 notice, 1o feel u np.

1 saw him crossing the street. 51 Buzen, KaK oH nepexodus YAMLLY.

1 had my hair cut yesterday. A Buepa mocTpurca (MEHS no-
CTPHMIIH).
TEPYHJIHU (THE GERUND)

1. Tepynauit npeacTasnseT cobol HemmuHy0 GopMy IIarona 1 06-
JIafaeT KaK CBOMCTBAMY INIaroNia, TaK M CBOMCTBAMH CYHIGCTBHTENb-
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Horo. Ha pycCcKHit A3BIK TepyHIUR TIEpeBOIUTCS CYLLIESCTBHTEIBHBIM,
[JIaroioM, HHOTIA — HeeNpHYACTHEM WIM NMPHIATOYHEIM TIpeJIoXe-
HHEM,

Tepysauii uMeeT GOPMBI BpEMEHHM M 3a%ora.

Gerund Active Passive
Indefinite Reading being read
Perfect having read having been read

2. Haubonee 9acto repyHmuil ynotpedaseTcs nocae Npeaioros
B (pYHKILIHHA TMpeIIOKHOTO KOCBEHHOTO TOTIONHERHA, OrpeneaeHuys,
ofcToATeNBCTRA:

You will improve your pronun- Brl yayqiuTe NpoUsHOWEHHE,
ciation dy reading aloud. HuUmMAas (nymem ymerus) BOIyX.

3. Tepynouassnoii o6opom — 3TO COYETAHHE IIPUTAXATENBHOIO
MECTOMMEHMA WIK CYIUECTBHTEABHOIO B NPUTAXATEIBHOM HAH
ofleM nagexe ¢ repyHaneM. Takue o60pOTH NEPeBORATCA Ha
PYCCKHI A3BIK NPUAATOYHBIME NPEITOXEHUAMM.

The teacher insisted on oyr  Yuureab HaCTAHBaN Ha TOM,
reading that article. 9TOOBI MBI 7POuAl ITY CTATHIO.

HHOPUHUTHUB (THE INFINITIVE)

1. AHOUEHTHE COOTBETCTBYET B PYCCKOM SI3RIKE HEONpeIeicHHOM
¢dopMe 1i1arona, KOTopasi OTBEYACT Ha BONpoc «4To nenath?». Ilpn-
3HaKOM WHMHHHUTHBA SIBISETCA YACTHIIA fo: fo read, fo write. DOpMH
HHOUHUTHBA:

Infinitive Active Passive

Indefinite 0 ask 10 be asked
Continnous t0 be asking -

Perfect 10 have asked to have been asked
Perfect Continuous fo have been asking | —

2. ARHHNTHB YIIOTPEO/IAeTCA fe3 Hacmuuyt 10:
nocjie MONAALHLIX IarojioB can (could), may (might), must u

need; niocne raaronos fo let, to make, to help, a TaKk¢ B KOHCTPYKUMH
«OOpexTHLIH najiex ¢ MHOUHUTHBOM» (CM. HHXKE) 10C/e IJIaroNIoB £
see, to hear, to feel, to warch u np.

You must read this book. BaM HYXHO NPOYECTh 3TY KHUTY.
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Let him read the note. IlycTs OH NPOYTET 3aMHCKY
I saw him read the book. S BHIen, KaK OH YHTA) KHHTY.

HHOHHUTHBHBIE KOHCTPYKLIHA

KoncTpyxuman
«For + cymecTsaTe/bHOE (MeCTOBEMeHNE) + HH(DHRHTHE>

This is for you to decide. DT0 BbI AOLKHHI PELlIaTh.

KosicTpykumsa
«OfbexTHbIH NageX ¢ HHPHHAITHBOM»
{Objective with the Infinitive)

KoHeTpykuus «O6beKTHHH NafeX ¢ HHOHMHHTHBOM», HIH
«CIoxHOe TONONMHeH e, IIPEACTaBasgeT coboit coueTaHie CyLIeCTBH~
TeALHOTO B OOIEM Manexe UIH MECTOMMEHHS B 0ODBEKTHOM Nnamexe
¢ UHOUHATUBOM, Ha pyccKkuil A3bIK 3Ta KOHCTPYKIIMA MEPeBOMUTCS
HOMOMHUTEILHBM MPHAARTOMHBIM MPEIIOXKEHHEM.

BTa KOHCTPYKIMA YIIOTpeOseTca Moche psja IIarojios, Bepa-
XAIOLIMX:

a) XenaHue: to want; (o wish, to desire; should (would) like; 1o like; 10

hate.

1 like people 10 feil the trath, S mobmo, kozda swdu 2060psm

npaedy.
0) npennonoxeHue: ro expect; to think; to believe, to suppose; to con-
sider; to find; to know.
1 suppose her fo be in Kiev A nonaraio, ¥mo ona ¢ Kuege
NOW. celivac,

B) NpuKa3aHue: 1o order, to command; 1o ask; fo allow.
He ordered me o learn the OH npMKa3at, ¥molvt 3 6uiyHus
rule. npaeuno.

I) BOCTIDMATHE: to see; to hear; to watch, to observe; to feel; to
notice (1ocae 3TO¥ IpyNNBl [JArOJ0B YaCTHLA «tO» TEpen
HWHQUHHTHBOM OITYCKaeTcs).

I heard Ann play the piano. A cnwnuan, kax Axka uzpasa rRa
nuaruo.
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KorcTpykuss
«AMernTeIbABIN DADEXK ¢ AHPHAHUTHBOM>
(Nominative with the Infinitive)

1. CnoxHOTIOOYHHEHHOS NMPEANOXEHHE, B KOTOPOM IJIaBHOE
NpemnoxXerne npeacTasiger coboit Geannunbit oGopor THMNA it is
said — rosop4rT, it is reported — ¢0061AIOT M T. A., B GHIJAUHKCKOM
A3HMKe O0OHYHO 3aMEHACTCHA IPOCTHIM NpPEIOKCHHEM, B nmpocToM
MpeLJIOKEeHUH TTOUIEXAIIMM SBIAIOTCS ABA ¢ioBa: Ann + to speak,
(a ckasyeMbIM — is $aid). Takoe CIOXHOE MOLIeXAIUee NPeaCTARISICT
cofot KOHCTPYKLHIO «VIMeHHTEeNBHBIN MaAcX ¢ THOWHHTUBOM», WIH
<«CnoxHoe nmognexamees.

It is said that Ann speaks English JTomopaT, 9T0 AHHAa XOpoO-
well, IO TOBOPUT NO-aHTNHHACKH,
Ann is said to speak English well.

2. Indefinite Infinitive B 3TOI KOHCTPYKUMH BHpaXaeT NeiicTBHe
odnoepemennoe ¢ XeUCTBUEM, BHPAXEHHLIM TNarojloM B IMYHOMH (op-
M€ Y NMEPEBONKTCA Ha PYCCKHH SA3BIK HACTMORUWUM EPEMEHEM.

He is supposed #o live here. IMonaraiot, YTO OH XHBET 3/1eCh.

3. Perfect Infinitive BplpaxaeT AeHCTBHE, npedutecmeyouiee AeH-
CTBHIO, BRIPAKEHHOMY IJIar0JIOM B JIMYHOH (OpME 1, CNIEAOBATEABHO,
[IEPeBOIUTCA HA PYCCKHH A3LIK NPOUieOusUM PeMenem.

He is supposed /o have livedin  Tlonaraior, yTo OH xXua B Mockse.
Moscow.

4. Koncrpyxuua «VIMeHUTENbHEIT mageX ¢ MHOHHHTHBOM» YIIO-
TpebNsaeTCs CO CKa3yeMBIMH, BhIPAXKEHHBIMH CACHYIOIUMH

a) IJIaroJIaMK B CTPANATEILHOM 3aJI0Te:

is/are said — rOBOpPAT; was/were said — POBODWIH;

is/are stated — yTBepXIAIOT;,  was/were stated — YTBepXNany,

is/are reported — coobuUIAOT, W as/were reported — cOOBIANM;

is/are considered — cUMTAOT;, was/were considered — cuuTanu;

is/are expected — OXMIAIOT,  was/were expected — OXMIaNY,;

is/are supposed — NONArAOT;,  was/were Supposed — TIONATANM;

is/are believed — nonaraior;  was/were believed — nonaranu;

is/are thought — XyMAIOT; was/were thought — JyManmu;

is/are known — U3BECTHO, was/were known — GbLIO H3BECTHO;

Nanotechnologies are expected fo  Tlonaraiot, YTO HAHOTEXHOO-
have a great future. Y UMeIoT Honpioe Gyaylliee.
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b) rmaronamu B ASHCTBUTEIEHOM 3a/10T¢;
seems, appears — KaxercH; seemed, appeared — Ka3anoch;
Droves, turns out — OKa3bIBaeTcs; proved, turned out — 0Ka3anoch;
happens — caydaeTcs, oKasvl- happened — CIy4wIoCh, OKa3a-

BaeTcy, JIOCh.
They seemed to have known OHH, Ka3amoch, 3HANH 00
about it. 3TOM.

) NpuiaraTeAbHBIMHA C IJIArCIOM-CBA3KOM:
is / are likely — BeposiTHO; is / are unlikely — mManoseposTHO; is /
are certain — HaBepHO, is / are sure — HETNPEMEHHO.

He is uniikely to come today. OH, seposmno, ne npujger
CEeromHs.

COCJIATATEJIBHOE HAKJIOHEHHE
(The Subjunctive Mood)
®opMa cocnaraTeIbHOrO HaXMOHEHHA B PYCCKOM f3bIKe (cdesan
6w, npowumas 6ut) PHIPAXKAETCH HECKONLKMME dopMaMyl B aHIVIHIA-
CKOM si3bIKe.

Ihasnoe npernoskenne | NMpunsarownoe mpearoXenne
Helictere, othocsa- |1/ we should + Imf a) be, have, know
weecs K nacroamemy | He/ she/ would + Inf b) were, had, kmew
you / they
JeitcTeue, otHocsa- | should + Perf. Inf had been
weecs K npouwioMy | would + Perf, Inf had known

CocnaratenbHoe HAKIOHEHHE YIIOTPEOSCTCA:
1. B npocThIX Npei/IOXECHUAX.

I should like to become a de- 4 xomen 6w cTaTh AU3AKHEPOM.
signer.

2. B CIOXHOTIOMUMHEHHBIX [IPeA/IOKSHHUSX.

a) 6 NPuOAIMONKbIX NPEOLONCECHURX NodreNcauuy nocne Ge3nMuHmX
oGopoToB TUTIA: It is necessary — Heobxodumo; It Is important — saxcio;
It is desirable — xcenamenvno; It is (im)possible — (ne)eoamoncio; It Is
probable — eepoamno; It Is required — mpebyemes u T. 1.

It is necessary that the device = Heobxodumo, umobs npubop
should be repaired immediately.  HEMEIUIGHHO ompemMomuposanu.
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6) 8 CONOARUMEALRBIX NPUOAIMOUILLX NPEOAONCEHURX TIOCNE TIaro-
noB fo order — npuxasuieams,; to insist — nacmavueams; to demand —
mpebosamy; 10 suggest, 10 propose — npedaaeams; to recommend — pe-
Komendoeamy, 10 advise — cosemoeams, 1o desire, to wish — xcesamy.

I wish he were here now. XKano, ymo ezo 3mech Hem celuac,

B) 6 npuOGMORKBIX NPEOAONCERUAX Kean C COI03aMU that — wmobui; S0
that — max umobw; lest — umoGut ne; in order that — Az mo20 umobs,

Write down my address  Jamumure Moit aapec, wmofu BH
lest you should forget it. He 3a6uiau ezo.

T) 6 BPUOGMOXKBIX NPEOLONCERUAX CPAGHEHUR C COMO3aMH as if, as
though — xax 6yomo, xax ecau 6ol

He speaks English as if he  OH rosopuT no-aHrauicku, xax
were a real Englishman. 6yOmo oK RacmoRWNIl QH2AUNGRUN,

L) € RPUOGMOUHDIX YCIMYRUMEAbHbIX C COK3aMU though, although —
xoms; even {f, even though — oaxce ecau; whoever, no matter who — xmo
6o nu; whatever, no matter what — wmo 6w nu; wherever, no matter
where — 20e 6w Hu, xyoa 66t ku; whenever — xozoa Ov Hu; however —
xax Ot Ki.

However busy he (is, may be)  Kax 6w 3anam o nu 6wa, OH
should be he always helps us.  Bcernma moMoraer HaM.

€) 8 nPUOAMOURBIX NPEORONCEHUAX YCAOGUR.

If he had been there yester- Ecnu 6t on 6vin mam evepa, ok 6ot
day, he would have helped vs. HaM nomor.

YCJIOBHBIE ITPEJJIOXEHHA
(Conditional Sentences)

[IpuaaToIHBIe NPELIOKEHHA YCIOBUA B CIOXHOMOATHHEHHBIX
NpeUIOKEHHAX GLIBAIOT TpeX THIIOB.

1. IlepBEiit TUN YCAOBHBIX MPESMTOXCHUN BEPaXacT oCyiecmeumoe
yeaogue, OTHOCSIIESCS K Oydyuemy 6peMens.

If I am free I'll ring you up. Ecau 8 6ydy ceoboder, 1 NO3BOHIO
Tebe.

2. Bropoii THII y¢)IOBHBIX NMPELTOXECHHHA BRIDAXACT MAI08EPORMHOE
ycaogue, OTHOCAINESCH K Hacmosiuemy usu Oydyiiemy epemeny.,
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If he had the book he would  Ecau 6u y nezo 6bira sma knuea,
give it to you. OH 6H1 man ee Tebe.

3. Tperuit THO YCHOBHEIX TPEIIOXSHUH COCTABNAAIOT Mpeioxe-
HHUSA, BRIPDAXAIONIHE HEOCYHECTMGUMBIE RPEONOAONCEHUR, OTHOCAIHECA
K Bpotedmemy 6peMeny.

If I had been free yesterday, I  Ecau 6ui 5 Obint cooboden euepa,
should have rung you up. R Ot TIO3BOHMN Tebe.

Trmu npeasoxennit Thastoe mpemroxenne. Iipamaroutoe npeqnoxenne

Croxunoe npexnoxe- | You will pass your exam if you study very hard.

HRe peassrozo yenorus | Tor cpams sK3aMed, ecnp GYACIb NPHASKHO YIRTHCA.
Croxaoe npempnoxe-
HAe Hepeassroo yes0- | You would pass your exam if you studied hard.

erA 6 nacmosuiem u|Tol OB CIAK BK3AMEH, eCITH OBl PHACKHO YUHICH,
Gyoymien BpeMeHR
Croxtoe mpeanoxe-| You would have passed your exam yesterday if you had
HHE Nepeasbnozo yeao- | studied hard during the term,

oux & npowedwem ppe- | Tet GBI COAN BK32MEH BUepa, eCJIH OBl NIPHICKHO YIHI-
MeHE €51 B CEMECTpe.

HAPEYME (THE ADVERB)

Hapeuus KiraccHhHRIMpYIOTCS MO 3HAYEHUIO CEAYIOUIMM 06pa3oM:

K napevwusam mecma otHoCATCA: Mere — 3mech, CIONA; there — TaM,
TyBa; where — Tae, XyBa; somewhere, anywhere — Tae-To, Tae-HHGYb;
nowhere — HWTHE, HAKYAA; elsewhere — rae-HUGYAD (B APYTOM Me-
c1e), far, far away, far off — nanexo; near — 61U3Ko; inside — BHYTpB,
BHYTPH, outside — cHapyxm; below — BHH3Y H Hp.

Is the station far away? Bokzan dasexo?

K napeuusm epemenu orHocATCS when — Kxoria; now — ceiyac;
then — TOTAa, IOTOM, 3aTeM; before — Mpexie, paHeme,; gfter — no-
TOM, TIOCJIE; ever — KOTHA-TA00,; never — HUKOTAA; fust — TONBKO UTO;
always — Bcerna; often — qacro; seldom — penko, usually — o6bu-
HO; sometimes — HHOTHA; already, yet — yXe; yet — eme, NoKa elle;
early — paHo; late — NO3NHO; s00n — CKOPO, BCKOpe; lately — (3a) mo-
CNEAHEe BPeMsl; recently — HeNaBHO; since — ¢ Tex nop; long — nas-
HO, ZOATO; ago — TOMY Ha3ax; foday — CETORHS,; fomorrow — 3aBTpa;
yesterday — Buepa U Ip., 4 TAKKe HEKOTOPHS COCTABHEIC HApEUMA:
before now — panpiue, 1o cux nop; before long — Bekope; by now — K
HaCTOSMIEMY BpeMeHH; since then —- ¢ TOTO BPEMEHH, Up 10 HOW — IO
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HacTOSIIUENO BpeMeHH; long ago — NaBHo; long before — 3amonro Ao
9TOTO; just now — TONBKO 9T0; how long — Kak monro; long before —
3aT0JIro OO 3TOrO, later on — To3XKe M Ap.

They haven’t come back yet. OHu ewye He BEPHYIHCh.

K napeuunm ofpasa delicmeun OTHOCATCA: fast, quickly — OHICT-
po, slowly — MemlleHHO, quietly — CTIOKOMHO, THXO; easily — Nerxo;
well — xopouio 1 ap. BoabIIMHCTBO 3THX Hapeyui CTOAT, KaK NpaBH-
70, NOCJIE T/IAroj1a.

Have you rested well? Xopowo N1 BBL OTIOXHYIH?

K napeuusm meput u crmenenu OTHOCATCA: much — MHOTO, HAMHO-
ro, ropasuo, 3HaYUTENbHO; /ittle — Mallo; very — 04eHb; 100 — CIHLI-
KOM; S0 — TaK; rather — JIOBONbLHO, enough — JIOCTaTOYHO; guite —
COBCEM, BIIOJIHE, not at all — coBceM He; hardly, scarcely — enBa;
nearly, almost — NOYTH W Ap.

He reads very much. OH o4ene MHO20 UATACT.

3. CtreneHM cpaBHEHMS Hapeuuii obpa3ylTcsd Tak Xe, KakK H cTe-
MIeHH CpaBHEHUs NpuiarateibHbIx: fast — faster — fastest GpiCTpPO —
ObicTpee — ObicTpee Beero; clearly — more clearly — most clearly
AICHO — Gonee SICHO — fICHEE BCETO;

Hexmouenrun: well — better — (the) best; much — more — (the) most;
badly — worse — (the) worst; little — less — (the) least; far — farther
(further) — (the) farthest (furthest).

NPEJIOT (THE PREPOSITION)

Ipeanorn — 3ro cayxeGHEIE CIOBAa, KOTOPbIE MOKA3LIBAIOT OT-
HOLLIEHVE CYLIECTBUTENLHOTO (MAM MECTOMMEHHA) K APYTUM CJIOBaM
B npemnoxedud. Tak Kak B COBPEMEHHOM aHTIMI{CKOM SI3bIKE Ma-
JeXHbIe OKOHYAHHUSA OTCYTCTRYIOT, Npedso2i Uzpaiom UCKAIONUMEAbHo
6AXNCHYIO PO, BHIPAXAA PasHOOOPasHble — NMPOCTPAHCTBEHHHIE, Bpe-
MEHHBIe, IPHIMHHEBIE U TIP. — OTHOLICHUA.

Pss aHIITHMCKKMX HPEIJIOTOB COOTBETCTBYIOT B PYCCKOM A3BIKE
MafeXaMm:

of — podumenvHomy, 1o — OaMeabHOMY, With — mEopUMEsLHOMY.

Hpedsoe in ynotpebiasercs LA 0003HAYCHHS Mecma CO 3HAYCHHEM
@ (exympu): in the room — 6 XOMHate; U 1A 0003HAUCHWUA GPeMenu
a) co sHauenmeM: ¢ in October — ¢ okTAGPE, O) CO 3HATCHHMEM: Hepes
in 20 minutes — uepe3 20 MHHYT.

IIpedaoz on yniotpebasiercs Wit 0603HaYEHUS Mecma CO 3HAYCHUEM
ra (nosepxnocmu): on the table — Ha cTone H 1A 0G03HAYCHUA 6peMenu

230




nepes HA3BaHWAMH NHeH M JaTaMM: on Sunday — 6 BOCKpeceHbe; on
the first of May — nepBoro Mas.

Hpedaozatynorpebnsiercs WA 0G03HATCHHAMECMA 2) COIHATCHHEM
¥, e034e, oKoao: at the window — y 0OKHa, 6) co 3HAYCHHEM 6, na: af the
theatre — ¢ Teatpe, a TAKKe U 0603HAYCHHS spemeny: at 5 o’clock —
6 S 9acoB.

IHpedasoz for ynotpeGngercsa a) Co 3HAUCHKEM 041. for you — 0%
Bac; 6) co sHadcHHEM 3a: Pay for the book — 3amnaTH 3a KHMTY;
B) CO 3HAUCHHEM @ menenue: for a week — ¢ meuenue Heaend, T) co
SHaYCHHEM mak kax, ubo (B xauecTre colosa): Pay for the book, please,
Jor I haven’t got money about me — 3angaT, NOXanyicra, 3a KHHIY,
max xax y MeHsA HeT ¢ coboit feHern

IIpedaoe to ynoTpebnaeTca: a) ANA BHPAXEHUSA HANPAGACHUR
delicmeus B CTOPOHY KAaKOTO-HHOYIb NMpeaMeTa HJIM JHUA (Ha
BOMpPOC kyda?); a TAKKE B COYCTAHHM C CYMIECTBHTEIbBHHM (HIH
MECTOUMEHHEM) MPENNOT {0 COOTBETCTBYET B PYCCKOM A3BIKE
dameavromy iafexy (xomy?)

Give the book 70 Mike when Ilepenait xaury Muwe, xoraa
you go fo school. TIOHAELIb 6 WKOAY.

Hpedsoez into ynorTpebadercd co 3HaueHHEeM ¢ M 0G03HaYaer
HarnpagleHue ACHCTBHA enymps Yero-mubo (Ha Bompoc xyda?).

Put the money info the pocket. Iomoxu AeHBEIH ¢ KapMaH.

IIpedaoe from ynotpeOnacTea Wiss 0603HAYCHUA RANPAGICHHR CO
3HaYCHHEM oM, 43, y (omxyda? om xo20?): from Moscow — u3 MocKBbr;
M CO 3HaUeHHUEM om, ¢ (V19 YKa3aHHS BpeMeHH): from 3 to 5 o’clock —
¢ 3 0o 5 gacos.

Hpedsoz out of — uz ynorpeGnaeTcs a1 0603HAYCHHA HANPABICHHA
IOCHCTBHA HINYMPU, U3 4e20-Au00 M COOTBCTCTBYET B PYCCKOM S3BIKE
IIArojIaM ¢ IPACTABKO# 8¢,

He is walking out of the house. On gwxoInT M3 AOMY.

IIpedsoeu between, among ynotTpeGRsAIOTCA CO 3HAYCHHEM MENCY.
Between OTHOCHMTCH & deym ANLIAM WIM NIpeAMETAM, among (Mexcoy,

cpedu) OTHOCHTCA K mpeM uau 6osee ;MM WITH TIpeIMETaM.
He is sitting berween two girls. OH CHIHT Mexwcdy nByMA fe-

BOYKAMH.
Divide the cake among all the  Pasgenure TopT Mexcdy BceMH

children. HETbMH.
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IIpedasozu except, besides COOTBETCTBYIOT PYCCKOMY TIPERNIOTY Kpo-
me. [pu aroM except ynoTpeSaseTca Co 3HaUCHUEM KpoMe (3 UCKAIO-
wenuem), a besides ynotpebageTCa Co 3HAYCHHEM KpoMe (& fonosnenue,
ceepx).

He doesn’t know any foreign OH He 3HaeT HH OMHOTO HHO-

language except English. CTPaHHOTO S3bIKa, Kpome (3a uc-
Kaioueniem) aHtIHHCKOro.
He knows two foreign language  OH 3HaeT ABa HHOCTPAHHBIX

besides English. A3bIKA Xpome (& donoanenue) aH-
TIMACKOro.

IIpedasozu above, below NPOTHBOMOJIOXHB N0 3HAYEHHIO.
Above ymoTpebuseTcs cCO 3HAUCHUEM: Kad, entute; Boavuie HeM,
Cebilile; ebillie, RAGEPXY.

The temperature is below zero. Temnepatypa ruoice HyA4.
I hear a noise from somewhere S capuuy mWym oTKYHEa-TO
above, ceepxy.

Tpedaozu over, under NPOTUBOINOJIOXHE! MO 3HAYECHUIO.

Over ynoTpebiaercs co 3HaYeHHEeM: Kad: over the table — nad cTo-
oM, cevimie, ceéepx: over a hundred people — césemte coTHm moaeit;
Ha npomaxcenuk, 3a (¢ o603HaYSHUEM BPEMEHH): over the past two
years — 34 TIOCIEIHHE IBA FOAA; ¥epes (C rarolaMu ABUXEHHS, KOTO-
Phle COOTBETCTBYIOT B PYCCKOM #3bIKe TVIANOJIaM ¢ MPHCTABKOH nepe-):
to climb over the wall — mepene3ath wepes cTeHy.

Under yrioTpe6ngerca co 3HaUeHHEM: 100 UL 0603HAYSHNT Me-
cTa: under the table — nod cronoM; mensme — He is under 40 — emy
MeNblite COpOKa.

Ilpedsoz about ynotpeGnseTca co 3HAYCHHUEM 0, 00, OMROCUIMEADHO,
GOKDY2, KPY20M, HO, RPUOAUIUIMEALNO,

It is about 7 o’clock now. Cettuac npubsusumensno 7 4acos.
Let’s walk about the park. Hagpait nporyigeMcsa no napky.

Ipedaoe after ynotpeGnaeTca Iig 0DO3HAMCHHUS speMenti CO 3HA-
YCHHEM RMocae; Insg o003HAUCHUA Mecma CO 3HaYeHHNEM 34, ected 3a;
B KAUECTBE HAPCUHA CO 3HAYCHUCM BOCAL, NOMOM, GHOCACOCIeuY H B
KaueCcTBe COI03a CO 3HAYCHUCM ROCAe MO20 KaK.

He returned home after 3, OH BO3BPaTHICA ZOMOR nocse 3,
after the classes were over. nocae mo2o Kaxk 3aKOHYWIMCDH 3a-
HATHA.
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Hpedasoz before ynotpebnsaercsa mia 0603HaAUCHUS SpemMenn CO
3HAYCHHEM 00, neped; B KAUSCTBE Hapeuud cO 3HAYCHHEM panvie,
npexcde U B KAUECTRBE COIO3a CO 3HAUCHHEM Mpemde weM:

I haven’t seen this park be- S He BHAEN 3TOro Mapka mpe-
Jore, let’s have a walk here before xcde, gaBail mporyaseMcs 3aech
dinner. neped o6eaoM.

Hpedaozu 6ill v until ynotpeOAAIOTCA AN 0603HAYEHNA BpEeMECHH
€O 3HAUCHHUEM 00, 6r40mb 00 H B KaUeCTBE COIO30B (00 mex nop) noxa
. HES

I'll stay here #iil (until} Sat- 51 ocTaHych 3aech G0 CYyDOOTHI.
urday.

Ilpedaoe by ynorpebasiercs mnd o603HAYSHNA AcHCTBYIOLIETO UL
MM ASACTRYIOMIEH CHJIRI TIOCHE TJIaroja B ¢TPaJaTeNIbHOM 3aJioTe
(B 3TOM Cllydae OH COOTBETCTBYET TBOPHTSIBHOMY TIaieXy); I 06o-
3HAYEHHSA MECTA CO 3HAUYCHHEM Y, 8034€, 0K040; TIDH O003HAUYCHNH
CpeacTBa MM criocoba coBepImeHUs deHcTBIR (nymem, ¢ nomowbio,
nocpedcmeom), a TaKXe Wi 0003HaTeHUA CPOKa, K KOTOPOMY COBEp-
maercy neiCTBHE,

She was sitting by the window  OHa cuzmena y okHa, 9HTas
reading the novel written by Tolstoi. poMaH, HamHcaHHBIH TOXCTHIM.

Ipedsoz with ynotpeGasercsa co 3HaAUYCHHEM ¢, a Takxke s 060-
3HAYeHHA NpeaMeTa, NPH MOMOIIH KOTOPOIO CoBepilaeTcs AccTBHe.
(With xak 1 by B COUETAHHH C CYIIECTBUTECIIBHEIM COOTBETCTBYET B
PYCCKOM Si3bIKe TBOPUTEJBHOMY nanexy.) CienyeT oTMETHTh, UTO by
YIOTPeOAseTCS IIA BBIPRKEHHSA GelCmeyioumeo Auna usn deliemeyio-
el cuam TIOCAE TNATOJA B CTPANATEALHOM 3ajI0Te, A with ynorpebns-
eTca ans 0603HAYCHHA npedmema, MPH MOMOILM KOTOPOIo COBEpIma-
ercs geicTeMe.

The dishes were washed by Tapenkn BoiMbITHI KaTei. Ona
Kate. She washed them with BBIMBLIA MX TenN0it BOAOE.
warm water.

Ilpedasozu up v down ynotpebisoTcs Co 3HAYCHUEM 68epx 1o / enus
1o NIOCNE INAN0N0B ABUXCHUSA; 66€pX, HAsepx / 6HU3, 6HUIY B KaUECTBE
Hapedusi, a TAKXE B COYCTAHUH € INarolaMy XBHXeHNA 1% 0003HA-
JeHUd NPHUONMXEHHA K K.-JI. WIH 4.-J1. B 3TOM ciiydae coyeTaHMA
[JIarONiOB C 4P COOTBETCTRYIOT B PYCCKOM S3BIKE IVIArOJIaM C IPUCTAB-
Koit nod-: to come (go, walk) up — NOOXOOUTD, {0 rur up — TIOHGETATD,
to swim up / to sail up — MOANNBIBATE H AP.; & COYECTAHHSA TIAr0JOB

233



¢ down COOTBETCTBYIOT B PYCCKOM A3HIKE IIATONIAaM ¢ NPHMCTaBKOH
¢~ (IBUXeHUE CBEPXY BHH3): {0 come (go, get, walk) down — CXORMTb,
CIIYCKAThCA, fo run down — cberars, fo jump down — CTIpHITMBATD, 10
throw down — cOpacsIBaTh K Ap.

I looked down and saw the SI onycTHN roJIOBY ¥ YBHIEN
steamer sailing up the river. TEMNOXOHA, NALBYIIMH 88epx no

peke.

Hpedaoe through ynotpebiseTcs co 3HATCHHUCM yepe3, cK603b; U3-
3a, ecaedemene.

She was walking through the  Ona mna yepes nec ¥ ynana on
forest and fell through weakness.  yeramocTs.

Tlpedaoe since ynorpebiugercs a) co 3HAYCHHEM ¢ TIPH YKA3AHUM
Ha HAYaJbHbIA MOMEHT JEHCTBUS, HAYABLIEIOCH B MPOLLIOM K IIpo-
JDOJDKAIOLIErocss B MOMeHT pedd. [Ipu Hammuum since rnaroj ¢TOUT B
Present Perfect i Present Perfect Continuous; 6) co 3HaueHUeM ¢
mex nop B Xa4eCTBe Hapeums ¥ B) CO 3HaYCHUEM ¢ mex Rop Kax, no-
CKOAbKY, MaK Kax B KA4ECTBE €0l03a.

I haven't seen him since he 51 He BHIeN ero ¢ mex nop, kax

left our town, OH yexaJl U3 HaIlero ropoja.
Since the girl is ill, we’ll send  JTockoasky neBouka 60ABHA, MBI
for the doctor. BBI30BEM Bpaya.
Cocmasnsie npedsoeu

According to — coeaacno u.-4.; as far as — 0o; as o (as for) — umo
kacaemcs; because of — u3-3a; by means of — nocpedcmeonm, npu
nomowu,; but for — ecau Ou ne; due to — uz-3a, 6aazodaps; except
Jor — 3a uckaiouenuem, ecau ne cyumams; in accordance with — ¢
coomeemcmeuu; in addition to — 6 donoanenue K; in case of — ¢ cayvae;
in front of — neped, nanpomue; in spite of — necmomps Ka; instead
of — emecmo; on account of — u3-3a, ecnedcmeue; irrespective of —
Hezaeucumo, Desomuocumensio K, owing to — u3-3a, 6naeodaps; thanks
o — Onqzodaps.

Mike saw me as far as the Muma OpoBoAUN MeHA do
station. Kate didn’t go with us cranmum. Katsa He noiuna ¢ HaMu

because of the rain. u3-30 TOXIS.
We acted in accordance with Mzt peftcTBOBANU 8 coomeem-
your rules. cmeuy ¢ BallIMMU TIpABKHIAMH.
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COIO3 (THE CONJUNCTION)

Co103bl — 3TO CAYXKECOHBIC CAOBA, KOTOPHIE YOOTPeONdIoTCa s
COSIMHECHNA WICHOB NPEANIOXEHHS U MPELIOXECHHI,

Tlo cBoci hyHKIHY B peUH COI03b OHBAIOT covunumMenbHbie U nod-
YURUMERbHDIC,

Counnnrennunie coio3n: and — u, a; but — no, a; or — usu, unaue;
while — 6 mo epemn xax, mozda xax; whereas — moz0a xax, a; both
o and — u ... u, Xax ... max u; as well as — max swce xax (u); not only
o Dut also — ne massxo ... no u; either ... or — uau ...uau; neither ...
nor — Hu ... Hu.

We have received your tel- M31 OJNIYYHIIH BAIIY TEACTPaMMY,
egram as well as your letter. max Mce Kax u Ballle ITHChMO

Ann has been neither in  Aus He Obina v B MockBe, Hit 6
Moscow nor in St. Petersburg. Cankr-IlerepOypre.

ITomHARTCABRLIC COMO3H,

1) Coto3bl (COIO3HEIE CIOBA), BEONAIHE NPUGAMOURLE BPEONONCEHUR
nodaexcaumiue, cKazyemoie, GONOARUMERLHYE, onpedesumensiuie. that —
umo, xomopuiii; if, whether — au; who (whom), which — xomopuiii;
whose — ueii.

I know the man whom you A 3Hal0 YenoBeKa, Komopo20 Bbl
mean. HMeeTe B BHAY.

2) Co103bl (COIO3HHIE CNIOBA), BBOASAIIME 06CMOosmMesbcMeeHnbie
npudamoursie NPEIIOKCHHA

* BpeMeHN: when — xozda; while — 8 mo epema xax; after — nocse
moeo xax,; before — npesxcde uem, 00 mo20 Xax; as — 8 Mo 6peM3 Kax,
Ko20a, no Mepe moeo Kax; as Soon as — Kax moasko; as long as — noxa,
00 mex nop noxa; since — c mex nop xax,; until (till) — do mex nop noxa
(re); no sooner ... than — edea moavko ... Kax, He ycnea ... kax; hardly
(scarcely) ... when — edsa moavko ... Kax.

I shall stay until 1 have fin- A ocranych 3zech do mex nop,
ished my work. noxa 3aKOHUY CBOIO paboTY.

* NPHMMHABI: as — PMaK Kak; because — nomomy umo, max xax; for —
ubo, max Kax; snce — max Kax, noCKoavky; now that — meneps xozoa.

He walked quickly for (be- OH e ObICTPO, Max Kax 04eHb
cause) he was in a great hurry,  cneniuJ.

¢ o0pa3za aelicTeuA: as — xax; as if, as though — xax 6vémo, xax
ecau Ovi; 50 ... that — max (makoii} ymo; such ... that — maxoii ... umo,
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@ MAKNHCe CPAGREHUA: QS ... S — MAK (MAKOIL) e ... KaK; ot S0 ... as —
He mak (maxoii} ... kax,; than — vem.

The sea was so stormy that  Mope 6bU10 makxoe SypHOe, #mo
the boat couldn’t leave the port. napoxon He MOT BLINTH H3 OPTa.

® CHeNCTBHA: 50, S0 that — max

He sat far away so that 1 OH cuen JaNeKo, max 4mo s He
couldn’t see him. MOT €10 BUJIETb.

® yeNoBRA: if — ecau; in case — e cayuae, ecau; provided (that), on
condition (that) — npu ycaoeuu, ecau; unless — ecau monvko ... ve, pasge
MOALKO.

In case you see him ask him  Fesu BH €10 YBUIOMTE, CTIPOCHTE
about it. erc 00 3TOM.



Ipunoxcenue 3

TABJIUIIA HEITPABUWIBHBIX I'TIATOJIOB

N Infinitive Past Simple Past Participle
(Y10 aenars?) ITo aenan?) (Kaxoii?)
1 |arise — sosmuxams arose arisen
2 | awake — npocunamucs awoke awoken
3 |be — bumo Wwas, were been
4 |become — cmarosumscs became become
5 |begin — navunams began begun
6 |bind — carawsams bound bound
7 | bite — xycans bit bitten
8 | blow — dyms blew blown
9 |break — pastueams broke broken
10 | bring — npunocums brought brought
11 |build — cmpoums built built
12 Iburn — aopems, xcews burnt burnt
13 | buy — noxynams bought bought
14 | catch — sosume caught caught
15 |choose — swbupams chose chosen
16 |come — npiuxodums came come
17 | cost — cmoumb cost cost
18 | cut — pesams cut cut
19 | deal — umems deso dealt dealt
20 | dig — xonamp dug dug
21 {do — desams did done
22 | draw — pucosamy drew drawn
23 |dream — meumamy, ciumoes | dreamt dreamnt
24 | drink — nums drank drunk
25 | drive — aesmu, exams drove driven
26 | eat — xywams ate eaten
27 |fall — nadams fell fallen
28 |feed — xopmums fed fed
29 |feel — wysemeosams felt felt
30 _|fight — fopomucs fought fought
3t |find — saxodums found found
32 fly — semamp flew flown
33 |forget — 3abusams forgot forgotten
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N Iafinitive Past Simple Past Participle
(Yro senars?) (9710 aenan?) (Kaxoit?)

34 |freeze — samepaams froze frozen

35 | get — noaywamy got got

36 _|give — daaams gave given

37 _| g0 — udmu, exams went gone

38 | grow — pacmu grew rown

39 |hang — gucems hung hung

40 {have — unems had had

41 |[hear — cstanams heard heard

42 |hide — npamams hid hid (hidden)

43 | hit — ydapamo hit hit

44 |hold — depacame held held

45 |hurt — ywubums hurt hurt

46 |keep - depacams kept kept

47 |know — awame knew known

48 |lay — xaacms laid laid

49 |lead — secmu led led

50 |learn — ywumocs learnt, learned learnt, learmned

51 |leave — yesacams left left

52 |let — nossorame let let

53 (lie — sewcams lay lain

54 1ight — ocsewams lit, lighted Lit, lighted

55 _tlose — mepsmb lost lost

56 | make — desams made made

57 |[mean — anauums meant meant

58 |meet — scmpevams met met

59 | pay — meamumo paid paid

60 |put — waacms put put

61 |read [ri:d] — wumames read [red] read [red]

62 | ride — esdumo cepxom rode rode

63 |ring — ssonums rang rung

64 |rise — nodxumamscs T0se risen

65 |run -— fezams ran un

66 |say — crasams said said

67 |see — eudems saw seen

68 | seil — npodacame sold sold

69 !send — nocoirams sent sent

70 |shake — mpacmu shook shaken

71 |shave — Gpumscn shaved shaven
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N Infinitive Past Simple Past Participle
{(dto aeaare?) (Y7o nenan?) (Kaxoii?)
72 |shine — ceemums shone shone
73 |shoot — cmpessnid shot shot
74 | show — noxasweams showed shown
75 |shut — saxpwieants shut shut
76 |sing — nems sang sung
77 |sit — cudems sat sat
78 |sleep — cnams slept slept
79 [smell — naxayme smelt smelt
80 |speak — paszosapusams spoke spoken
81 |spend — mpamums spent spent
82 |spread — pacnpocmpansme spread spread
83 |spring — npweamo sprang sprung
84 |stand — cmosmb stood stood
85 |steal — xpacme stole stolen
86 |strike — ydapsmo struck struck
87 |strive — cmpemumscs strove striven
88 |sweep — mecmu swept swept
89 |swim — nsasame swam swum
90 |take — Gpame, e3zms took taken
91 |teach — ofiyuams taught taught
92 |tear — peamb tore torn
93 |tell — pacckazvieams told told
94 |think — dymams thought thought
95 |throw — 6pocams threw thrown
96 {understand — norumams understood understood
97 | wear — nocums wore worn
98 [weep — nsaxamb wept wept
99 | win — gnuzpusams won won
100 |[write — nucams wrote written




AHIJIO-PYCCKHM CJIIOBAPH

A

ability — crocoGHOCTD, BOSMOXHOCTD
above-mentioned — BrILIeYIOMAHYTHIM
abroad — 3a py6exoM
absorh — BOUTHIBATH, NOINIOMIATE
absorption — BcachBaHHAe, BITATEIBAHHE, NOLIOMICHHE
accelerate — yckopars(cs)
accelerator — yCKopHTeB
accept — NPHHAMATD, JOTIYCKATH
accident — cGoif, 0TKa3; apapus; HECYACTHHIN Cydal
accomplish — 3aBepliaTh, 3aKAHYNUBATD; BHNOAHATD
accommodate -— BMEIATH, pasMeiNaTh
ACCOMPANY — CONPOBOXMIATH
according to — B COOTBETCTBHH ¢
account — CYeT; YYHTEIBaThH, NOACYUTHBATE
accumsulate — HaKalIMBaTH, CYMMHPOBATh, COGHPATD
accummlation — HaxOIUIEHHE, CYMMAPOBaHHe
ACCUrACY — TOYHOCTD, MPABHNBHOCTE, 9ETKOCTD
accurate — TOYHBIH, IIPaBHTBHLIH
accurately — TogHo
accuse — OOBHHATD
accusation — OOBHHEHUS
achieve — ZOCTHTaTh, JaBepLIATH
achievement — ZOCTIDK¢HHE
acld — xucnora
nucleonic ~ HYKNCHHOBAsA KBCHOTA
acquaint — 3HAKOMHTD
acquaintance — 3HaKOMCTBO
make ~ HOSHAKOMMTbCS
acquire — npuoGperars, NOJXYIaTh
ACross — CKBO3b, MEPe3, MoNnepeK
action — MOCTYNOK; AeHCTRHE; BO3ACHCTBHE
reciprocal ~ B3auMocHCTBHE
actual — gelicTBUTENbHBIR, daKkTHYECKHHA
actually — B JCHCTBHTEIIBHOCTH
actuate — po3aeiicTBOBATS; IPUBOAMTE B ACHCTBHE
actuation — cpabarrizaHue (ycTpolcTBR); NPABSACHIUE B IeHCTBHE
actuator — IPABOX; HCIONHUTENBHRIHA MEXAHNIM
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adapt — nmpucnocabMuBaTh; NPUAAKNBATD; 1EPENEIbIBATS
add — ckiaakEaTh; CYMMHPOBaTh, A0GABNATH
addition — cnoxeHnne; aobGaBnekAe
in ~ to — B ponONMHeHKe K; NOMUMO
adjust — npUcnocaVIABaTDL; PErYAHPOBATD
admipistration — ynpaenenue
admission — xoctym; BxOA
admit - npUHUMaTE; ZOMYCKaTh
adopt — npHHVEMaTH; YCBAWBATD
adult — sapocaniii
advance — riponsurarh{ca); NPONBHXEHHE; YCIIeX
advantage — NperEMyIIECTBO; AOCTOHHCTBO; BHIrOXa
advocate — OTCTaHBATh, MOMISPKHBATD; NIPONAFAHAAPOBATh
agent — dakrop; BellleCTBO; ReHCTRYIOMIAY CHAA
ald — nomous; nomMorare
aids — BcmoMoOTaTeNbHEIe CPEACTBA; NMPHCIOCOGAEHNA
alm — uenp
t0 ~ guns — HaBOOMTE OPYOMA Ha LieNb
aircraft — neravenpHEN annapar; caMoneT
alarm — TPeBOTY; CTpaxX; CMATEHHE
align — BHIDABHHBATH, BHCTPAUBATS B THHUIO;, BEIIPAMIATS
alter — (U3)MeHATH{CH)
although — xoT4; HecMOTPA Ha TO, 4TO
always — Bceraa
amber — aHTaph
amplification — ycuneHne
amplifier — ycuwiarenan
amplify — ycrinsarh(ca)
amonnt — KOMHYECTBO; BEMMYHHA; COCTABIATH; HACHUTHLIBATE
ancieat — npeBHWH; aHTHIHBIN
annihilation — yHmuTOXeHME; HCTPeGieHNE; YHPa3IHEHHE
anniversary -— rofiopIxsHa
anti-aircraft — nporHBoBOAAYIIHEIH, 3¢ HHTHRIA
~ QENS — 3CHUTHLIE OpYANd
aperiure — OTBEpPCTHE
apparently — ABHO; OYeBHIHO
appear — NOABJITHCS; BOSHHKATH; OKA3BBATHCS
Appearance — NOSBJICHAE;, BUA
appetizer — 3axycka
application — nprroxeHne; NPpUMeHeHHE; YOOTpeGICHAS
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apply — IpUMEHATE(CA); HCTIONB3OBATh
appoint — Ha3Ha4YaTh
appreciate — OLICHHBATD
apprentice — YUeHHK, TIOOAMACTEPEE
approach — noaxox; Meron; NpUGIRXATHCA; NOAXONKTE
appropriate — NOAXOAAINUI; COOTBETCTBYIOIIUIA; CROUCTBEHHEIH
arc — Iyra; apxa
argue — CIIOpUTh; o6cyXaaTh; yexaaTh
armature — sKOpb
arrange — pa3sMeLLIAaTh; YCTAKABIMBATD, MOHTHPOBATE
arrangement — pasMelleHHe; PACIIONOXEHHUE; YCTPOMCTEO
artificlal — rcKyccTBeHHBIH
~ intelligence — MCKyCCTBEHHBIH HHTEILIEKT
as — KaK; TaK KaK
as far back as (1991) —eme B 1991 1
as concerns — 4TO Kacaetrcd
as well as — a Taxxe
assemble — co0upaTh; MOHTHPOBATH
assembly — c60pka; MOHTAX; arperar; ysen; 6JI0K
assist — moMorarp
assistance — noMoinb
assmme — IPHHKYMATL, OMYCKATh
assure — ybexpaTh; yBepsATh; 06eCIIeIABaTh; rapaHTHPOBATH
at rest — B mOKo¢
attempt — NoNBITKA
sttend — mocelaTsh
atiention — BHHMaHHe
attract — nNpURBRIEKATH, NDHTATHBATH
~ attention — NPUBNCKATH BHHMAHIE
attraction — NpuTxKeHue
available — pocTynHb; MMeIOUMUHCT (B HAMMIMH)
award — HarpaxaaTh; Harpajia
aware — CO3HaWIMA; OCBeIOMICHHBIH
be ~ of — CO3HaBaTh; MOHMMATh

B
base — ocHoBaHMe; OCHOBA; 6232, OCHOBHBATHCH, 6a3RPOBATHCA
basic — ocHOBHOM

basically — B OCHOBHOM
battle — GurBa, cpakeHAC
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beam — J1y4, My9oK Myyeil; HATY4aTh
bearing — nomuHUIIHKK
ball ~ MAapHKORbIH NOMUHITHHK
roll ~ MOZIMHMITHKUK BadKa
beauty — kpacora
because — TIOTOMY UTO; TaK KaK
~ of — u3-3a, BCIIEACTBHS
before — paHbiLe, Mpexne; Nepel, X0; pexae YeM
~ long — ¢Kopo, BCKope
long ~ 3anonro no
behavior — noBeaeHNe, MaHepH; pexuM (paGoThl}
believe — BepHTE, IONAraTh, CYHTATH
belong — mpHHALEXATh, OTHOCHTECK
beneflt — Giaro; BEIrOIA; MOMB3a
beverage — BamATOK
beyond — BHe; CBepX; BHINE; 3a (TIpexesIAMH)
binary — nBOMYHELH
bind (bound) — CBI3BIBATH; MPUTATABATS
body — Tef10; KOpRyC; Ky30OB; YIpeXOcHHE; OPraH
boll — kumeTh, KHUNATHTH
bond — CBfA3b, COCOUHEHHE
bookbinder — nepenaeTywK
both ... and — K...H; KaK ... TAK H
boundary — rpaHulia; MTOTPAHHYHLIH
brainy — yMHEIN, MO3rOBUTRIH, CIOCOGHRIH
brake — TopMo3
branch — BeTBB; OTpacib;, pazaen
bravery — xpa6pocTh; cMeACCTh
break (broke, broken) — noMaTb; pa3pymiaTh; NpepoiBaTh
brilliant — GnecTamui
brittleness — JIOMKOCTB, XPYTIKOCTh
broad — MAPOKHIL, MPOCTOPHHK
broadcast — nepenapath (COOOLUICHHE); PETPAHCAMPOBATD; BelliaHue
browse — nMpocMaTpHEaTh (COAEPKUMOe)
browser — nporpaMma NpocMOTPa; OKHO MPOCMOTpa
browsing — npocmoTp
web ~ 11pocMoTp WHGOPMALHOHROY CeTH
burn — CXHTATh, rOPETH



C

cable — kaGens, TpoC, KaHaT
calcwiste — BBEMMCIATD, PACCYHTHIBATD
calcutation — BRIMHCHIEHHE
calculator — KanbKynaTop, BHIYNCAHTENBHOE YCTPOHCTBO
call — Bht30B; o0patlieHHe; BH3bLIBaTh; HA3HBATD
so~called — TaK Ha3bIBaeMBIH
¢am — KyaaJox
can (comld) — MO9b, YMETD, GBITH B COCTORHUY
cancel — OTMEHSITH; AaHHYJIUPOBATDh; OTMEHa
candle — cBeqa
capability — cnnoco0HOCTE; BOSMOXHOCTE
capacitance — eMKOCTb; EMKOCTHOS COTIPOTHRICHHE
capacitor — KORIeHCATOp
capacity — BMECTHMOCTD; 6MKOCTB; CIIOCOGHOCTS: MOIIHOCTD; fIPOA3BONM-
TeABHOCTD
capture — 3aXBATHIBATH; YIABAMBATh; COOHPATD (JaHHEIE)
carbon — yriiepol; YroNbHHH SNEKTPOn
carriage — cynmopt, KapeTka, WACCH, paMa
Carry out — BEITOMHATH; IPOBOIATH
casting — TUTHS, OTIHBKA
CAUSe — 3ACTABAATh; BHIHYXIATE, OHTE MPHYHHON, [IpWIHA; OCHOBAHHAE
cavity — nonocte
~ regonator — oGbeMHBIN pe3oHaTOp
celebrated — sSHaMeHHTBIN, TTPOCAARITEHHENL
cell — 3IeMeHT; CeKLHA; OTCEK
fuel ~ TOTLIMBHEIY 6ak
cellular — CoTOBEIN; COTOBHH TenedoH
~ network — cerb COTOBOIH CBA3H
centripetal force — nexTpoSexnas cuna
certain — onpeaeNeRHEIN; HEKOTOPBIH
change — u3MeHEHNe, NEpeMeHa; HAMEHATR, TIPeofpa3OBEBATE
challenge — TPYAHOCTB, NPENIATCTBHE; NPENCTABIATE TPYLHOCTD
channel — Kanan; TOpoOXKa; MPOKNAALIBATH JIYTE
character — cuMBoO; 3HAK; OyKBa
characteristic — xapaxTepHast 4¢pTa, CBONCTBO; XaPaKTepUCTHKA
charge — 3apsur; 3apAaxarh
cheap — semesniit
chemistry — xymvma
chip — yun, kpucrann
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choose (chose, chosen) — BLIGHpaTh
chnek — 3axuMHOM naTpoH; Mnanmatita
chuek of data — nopuums uudopMauun
circult — 1enb; KOHTYP; cXeMa
completed ~ 3aMKHYTas ilenb
control ~ Lenb PeryNINpOBaAHUS
open ~ pazoMKHYTad Lielb
short ~ KOpOTKO€ 3aMBIKaHle
serles ~ mocnegoBaTeNbHAA LENE
shunt ~ napaanenbHasg ek
circular — xpyroBoif, Kpymnitt
citizen — rpaxaaHmH
clamp — 3aXrM, THCKH, KpeneXHaa ckoba
clean — yHCTHI, OUMILATE
clear — ACHLIN, CBETITHIN, IOHATHBIA; MPOACHATHCSA; OYMILATH
clever — yMunitt
close — TeCHRIH, Gnu3Kkuit; 3aKPHBATD; 3aMbIKATh
chister — rpynna; rpynroeoii; CKOmIeHAe; KOHLEHTPalHd
clutch — Mydra ClUeIUIeHHS; CLCIeHAS
¢latter — Gecriopsmok; xaoc
coherent — KorepeHTHBIH, CBA3HEIH
coal — yronn
coastal — mpAGpeXHBH
coherer — xorepep
coln — MAMKINATS, COATABATH HOBHE CIIOBA
collaboration - coTpyaHHYeCTRO; COBMECTHas pabora
combat rocket — Goepas paxera
combine — oOBEAUHATH{CA); COCMHATH(CA)
combiped with — coBMeCTHO, B CONeTaHHU
combustion — ropeHue, CropaHue
internal ~ engine — ABMraTeNb BHYTPEHHENO CTOpaHud
COMMISSIOn — MOpYYaTh; YIIONHOMOYHBATH
cominon — oOupi; OGHYUHBIH
communication — cBA3b, KOMMYHHKAIIAA, COCONIEHHE; ITepeaaya (BaHHEIX)
emergency ~ aBapuiHag ¢Bi3b
facsimile ~ dotorenerpapmas crdzn
network om-line ~ cBA3b Yepes KOMNBIOTEPHYIO CTh
tele ~ TaNbHAA CBA3b
visual ~ BAIEOCBS3b
wireless ~ GecnpoBOIHAs CBI3b
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community — coofiecTso; OOLIHOCTE
comparatively — CpaBHUTENBHO
compare — CpaBHHBATH
comparison — cpapHeHHE
compatible — coBMecTUMBbIH
compatibility — coBmMecTHMOCTD
compeling — HEOTPA3UMBIH; HEMPEONMONHMBIH
complain — XaNoBaThCH; BHPaXaTh HEAOBORBCTBO
complete — 3aBepHIaTh, 3aKAHYHBATD; ITOJHBIMN, 3aBepileHHBIH
COMPoSe — COCTARIATDH; KOMIIOHOBATh
composite — cMech; 4.-J1. COCTABHOE
composition — CTpyKTypa, CTpOCHHE, COCTAB
compute — BHIUCAATH; PACCUNTHIBATD
computation — BHYHCICHHE; pacyer
conceal — CKpHIBATE; YTAUBATH, YMATIHBATH
CONCErn — KACATENHCTRO; OTHOIIEHHE; JHAUEHHE; BAXHOCTD; ACTIEKT
concerned — xacatoliMiics; OTHoCcAUMICA K; CBI3aHHAIH ¢
concept — UAest; NOHATHE; KOHLICNLIAA
conclusion — BHIBOI; 3aK/II0MEHUE

come to ~ IPHHATH K 32KTIOYEHHIO
condition — cocTogHME; YCIOBHE
conduct — nNpoBOAKTE; CONPOBOXAATH
condnetivity — npopOAMMOCTE

thermal ~ TeIIONMPOBOXHOCTE
conductor — MPOBOXHAK
confine — orpaHMYUBaTh
confront — CTABHTE NEPenR; CTANKUBATECA
connect — COeIMHATD; CRA3RIBATH
connection — cBf3b; COeMHHEHHE
conquer — 32BOSBHBATH; IOKOPATH; TOXYRHITH
conquest — 33BOSBaHHE; MOKOPEHHE
consequence — (TIO)CIIENCTBHE; BHIBON; 3aKMoYeHe
consider — paccMATPUBaTh; MONATATH; CUMTATH, VUUTLIBATh
considerable — 3HAYUTENBHRI; BAXHAIN
considering — OTHOCHT¢/IBHO; YUHTHIBASE; IPHHHMasl BO BHUMaHHE
consist of — cocToATH H3
console — KOHCQNS; IMYABT
constant — NOCTOAHHasA (BETHYHHA)
constantly — NOCTOAHHO; 4aCTO
constitute — cOCTaBIATE; YYpeXKIATh
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consume — noTpe(iaATh; pacxoaoBaTh
consamer — noTpedSHTeNb; AGOHEHT
consuamption — noTpeGneHne; pacxorn
contaim — coaepxaTh; BMEATh
contamination — 3arpA3HeHMe; NIOPYA; 3apakeHHe
contemporary — COBpeMeHHBIH
continne -—— NpoAOEATH
contribute — coaeicTROBaTh; CNMOCOOCTBORATH
coatrol — ympaBasATh; peryIHPOBATH
controller — perynsarop
convenient — ynoOGHEIH; noaxonAuii; MPHUrOAHEIN
conventional — OGEYHBIH; TPAAHIIHOHHBIA; OGIENIPHHATHI
conversation — pasrosop; Oecena
convert — npeodpasoBbIBATHL
converter — npeo6pasoBaTeNb; KOHBEPTOPR
conversion — npeobpazoBaHKe
CcORvey — fepefaBaTh; coofwaTe
convince — yGexuars; ypeparh
cooperation — COTPYAHHYECTRO; COBMECTHHIC HeHCTBAS
copper — Mellb; MeAHBII
coTe — CEPACYHHK, CYTh, OCHOBHAag 4aCTb
cofrect — BepHHN; NpaBHAbHB; HCTIPABIATH
corrode — pazpenaTh, NOMBEPraTECA KOPPO3HH
¢ost — 1eHA, CTOUMOCTD; CTOHUTH
council — coser
country-man — coOTeYeCTBEHHHK
couple — Trapa; COeAMHATH; CNAPUBATH
coupling — coenuHeHMe, CLIEIUIEHHE
courage — XpaGpocTh, CMEJIOCTh
cover — OXBaTbiBaTh; NMOKPHBATh
crack — TpelIvHa; Weab
crankshaft — RoneH9aTHIA BaN
create — co3mapath; JOpMUPOBATH
creative — TBOpuecKuil; COSWAATENBHBIH
Crew — 5KdINax; KoMaHaa
crisps — Yunch
cross slide — nonepeyHsIi CymnopT
curiosity — moGonBITCTBO; N10003HATENBHOCTE
current — 3eKTpHYeCKHd TOK
alternating ~ nepeMeHHBIH TOK
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coutinnous ~ nocroAHHui TOK

direct ~ nocTOAHHBIH TOK
cwrved — KpHBOi, HCKPUBIEHHBIH
customer — NOTPeOUTENTD; KITHEHT
cybermetics — xubGepHeTHKA
cycle — maka; nepAON

D

damage — TIOBPEXIATSL; HAHOCHTD BpeA, yuieps
danger — OIIACHOCTS; yTpo3a
dangeross — OMACHLIN; pRCKOBAHHHIH
date back — BOCXONMTE, OTHOCHTHCS
data — aauukle, RHGOPMALA
database — 6a3a JaHHBIX
deal with — ymeTs Aeno ¢; paboraTs
decay — pacnax; paspymicHme
declde — peniars; NPEAEMATE pEmICHNE
decision — pemenue; 3akmoYeHUe

make ~ IpMHUMATH PeHIEHHE
decisive — pelnuTenbHbIN; yOeTATENBHBI
decoder — gemndpaTop
decrease — YMEHBIUATH; CHIDKATh; YMEHBUICHHE; CHIDKEHHE
dedication — mocBAIIEHHE; IIPEAAHHOCTD
deduce — NMPOCHEAATD; YCTAHOBHTS; NPeoGpasoBaTh
degree — cTenens, rpayc
defense — oGopoOHa, 3aMUTA
define — ompenensTs; 0603HaYaTH; 3a0ABATH
definite — onpenenenHait; TOUHBIN; ACHBIN
deformable — zedopmupyeMuii
delay — 3amepXxKa, 3ana3fAbBAHKE; 3AAEPXABATLCS
delayed — samepXaHHBINA, OTCpOTEHHLIH
deliberate — npeaHaMepeHHRI; YMBINLICHHBIH
deliclous — BKycHHIl
delight — BocxMILATH(CA); YAOBONBCTBHE; HACKAXACHHE
deliver — DOCTARNATH; MEPEIABATD
demand — TpeGoBath; 3anpammBath; TpeSoBaHRe
demodulate — nemMoxYIHPOBATD
demote — 3HaYHTH, OGO3HAYATH
density — TUTOTHOCTD, TYCTOTA

packing ~ (UIOTHOCTD YTIAKOBKH
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depend — 3aBHCETH, NONATAaTECA HA
dependence — 3ABMCRMOCTD
deploy — pa3BOpauMBATS; YCTAHARIHBATH
deployment — pa3pepriIisaHHe; YCTAHOBKA
deposit — HAHOCHTH, HANBUIATH
descent — CITKATHCA, CXOAUTD
~ from — MepenaBaTHCA O HACIERCTRY
describe — omacuBate, H306paXaTh
description — ormcanwe
design — NpoeKTHpOBaHHE; KOHCTPYHPOBAHKE, paspaboTka
application ~ TIpOCKTAPOBAKME NPHEIAHEX MPOTPaMM
database ~ coxgaHue 6a3ki AAMHBIX
software ~ NpoeKTHPOBaHUE NPOTPAMMHOIO obecnedeHNs
structural ~ CTpOHUTENBHOE NIPOCKTHPOBAHHE
designation — (nMpex)HasHaYeHHE, OENb
desirabifity — xenaTeIBHOCTD
despite — HecMOTPA Ha
destroy — paspymarb
destructive — paspymmareNbHEii, naryGHui
destructiveness — paslpyMIHTENLHOCTS, NATYOHOCTD
detect — OOHAPYXUBaTh, BHABIATD
detection — oOHapyxeHMe, BHSABICHAC
detector — JATIHK; CpeOCTBO OOHAPYXKEHHUSA
determine — onpeneynaTh
devikee — npuGop, YTpolcTBO; anmapar
devote — HOCBAATE
differ — pasmayars(ca), OTIMNATE
difference — ommune, pasiHgKe; pasHuLa
different — pasubl; Apyroi, HETTOXCXKUH
difficulty — TpyaHOCTB
digit — umdpa; paspsan (4ucia); 3HaK
binary ~ mpowyHas nudpa
diligence — npiexaHue; ycepawe; CTapaHue
diligently — npwiexno; crapatefbHO
dimension — pasMep; naMepeHne
direct — HaTIpapASATh; YIIpaBRATE; NpAMOit
direction — HaTipapneHMe; PYKOBOACTBO; YRA3aHNE
dirt — rpa3s, cop
discharge — paspan; pasrpy3ka; BEXION
discovery — OTKpbHITHE; OOHapYy:XeHHE; BHABNECHHS
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discrete — AMCKpETHHIN, OTACNBHBIN
dishonest — HeueCTHRIA, HeAOOPOCOBECTHHIN
disinterested — GecKOpHCTHEIM, GeCTIPHCTPACTHBIH
disperse — paccenBaTthb, pa36pacHBaTh, PACIPOCTPAHATE
displace — nmepeMeiath; CMEIIATh
displacement — cMelleHHe, CIIBAT, NiepeMeLlieH e
display — awcreid, yeTpoicTRO 0TOGpAKEHUS; MOKA3HBATD
disposal — pacmonoxeHue; pasMelIeHNe

have at one’s ~ UMETH B paCIIOPARCHUH
disseminate — pactIpoCTpaHATh
dissemination — pacnpocTpaHenne
distinct — oTHeABHBI; OCOOHIN; OTTHIMTENBHEI
distinction — paznAYeHne; PACIO3HABAHNE; PAITHIHE
distinctly — acHO; 0TIeTIIMBO; ONPEACASHHO
distinctive — oTIRIMTEIEHEIN, XapaKTepHRH
distingunish — pasmAuars, OTIHMATECA
distingnishable — paznmuauMBeIii
distingpising — OTTHYHTEBHDBIA; XapaKTEPHBIl; paCTIO3HABAHHE
distribute — pacnpenensTh; pacrpoOCTPAHATD; KIACCU(HLIHPOBATE
distribution — pacnpeneneHue; paclpOCTPAHEHHe
diverge — pacXOOHTBCH; OTKIOHATHCH
divergence — pacXOAUMOCTD; OTKNOHSHHS
divergent — OTKNOHAIOHIANCA
divide — mestuTs, pasmendrs
domestically — B noMainEe# Xu3HH
drafting — npoexTApoBanue
dramatically — ypesporaaiiHO
draw — pucoBath, 9¢PTATD
dream — MeuTa; MeqTaTH; BOOOpAXKATD
drive — BoOWTH; NIPHBOAUTL B AeHCTBHE
droplet — xaneJbka
drug — eXapCTBO; MEAMKAMEHT
ductility — BA3KOCTH; TEKy4eCTh
due to — Gnarogaps
derability — nMpoYHOCTD; CTOMKOCTE; AMIINOBEYHOCTD
during - B Te9eHHE, B MPORXOLKEHUE; BO BpeM
duty — 0043aHHOCTB, AOUIT; paboTa, PEXUM paboTh
dwaif — rHOM, Kap/HK
dynamics — JHHAMHKS
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early — paunuit; apepHuMk
earphones — HayITHUKH
€a8¢ — JICTKOCTS, YHOOCTBO (MCIIONBE30BAHNA)
€Asy — JICIKUH; HeNpURYXKICHHHH; COOKOUHHH!
effect — neiicTBOBATDH; OKA3KBATEL BOANCHCTBHE, BIHAHHC
efficiency — 3ddekTHBHOCTD; K03DOUUHEHT ONEIHOrO AeHCTBHA
elasticity — snacTHYHOCTH, YIIPYTOCTH
eliminate — ycTpaniITh; yHaIsTh; OTMEHATE; IMKBHIRPOBATD
elimination — ycTpaneHue; ormena
embody — BOILIOWIATS; ONMIIETROPATS; 3aKIIOUATh B cele
embrace — OXBaThIBATh; BKIIOMATE (B ce04); coepXaTh
emerge -— MOABNATLCA, BHIXOAUTD
emergence — BHXOI, OABIEHUE
emergency — aBapHs, YpesBhiuaiiHag CHTyaLmua
emission — IMHCCHA; HCMTYCKAHUE, HATYYeHNe; BHOpOC
emphasis — 3HaueHNE; 0COO0OES BHHMAHNE, BbIACJICHHE
employ — MCIIONB3OBATE, YIIOTPEONATS; HAHHMATD Ha CIYX0Y
employmeat — nNpuMeHenne; Cyx6a, 3aHATOCTH
employee — coryXawmi
empty — 1ycToM, HelaHATHINA
encoder — xoaupyolliee yerpolicTso, mudparop
€Nncompass — OKpYXAaTh; 3aKNI0YaTh; OXBATHBATH
encourage — oBONPATH; MOATEPXKUBATD; MOOIIPATH
endure — BEIHOCHTD, TepNeTh; WIHTECH, MPOXOIIKATECS
enemy — Bpar, IPOTHBHHK
energize — aKTMBH3HPOBATh; MONABATH HATIPSKEHME; TIATATH
engine — MallnHa, TBMraTeNns
engineer — WHXeHep; NPAIYMBIBaTh, H300DeTaTh, CO3MABATD
engineering —TexninKa, MAMWHOCTPOEHAE

civil ~ rpaRaaHCKOE CTPOUTENLCTRO

electrical ~ anexTpoTexHuka

mechanical ~ MalMHOCTpOEHME

nuclear ~ anepHas TeXHHKA

POWer ~ 3HEpreTHKa

radlo ~ pamorexaAKa

structural ~ cTpoRTEALHAA TEXHHKA
enjoy — moiTyd9aTth YIOBOIECTBHE, HACHAKIATHCS

~ popularity — noMB3OBATHCA NOMYNAIPHOCTDIO
€nornous — OIPOMHEIH, rpoOManHbIH
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enough — AOCTATOMHLIN; JOBONBHO, AOCTATOIHO
ensure — odecrne4YnBaTh, FTAPAHTHPOBATE
enter — BXOOUTE, TIOCTYIIATH
entertainment — pasriueqeHUs, YBeCeIeHHA
entire — IeIBN; TIOMHEN; BeCh
entirely — LIe/IMKOM; TIONHOCTBIO
entitle — Ha3bpiBaTh, O3AINIABJIMBATD
entity — CYIIHOCTb; CYLIECTBO
environment — OKpyXeHHE, OKpYXalolliad cpela
envisage — paccMaTprBaTh (BOTIPOC)
equal — paBHBIN; OIMHAKOBBIA
equality — paseHCTRO
equation — ypaBHeHHe
differential ~ muddepennransHoe ypasHeHue
equilibrium — paBHOBeCHE
equip — cHapaxath, 0GOpyROBATH
equipment — obopyaoBanne; OCHAIEHME, TEXHHKA
industrial ~ mpoMblINeHHOE 000OPYIOBAHHE
errand boy — pacCEUIBHBIA, MATHIMK Ha TTOGETYHIKAX
EFASEr — JIACTHUK, Pe3VHKA
erect — BO3ABUIATDH, COOPYXATH; COIABaTh
error — oiindKa, 0TKa3, cO0H; NorpenHoCcTh
€§CApe — HCTeKATh; YWCKONB3ATh
especially — ocobeHHO; IMABHHM 0fpaioM
€ssence — CyTh; CYIIHOCTD; CYLIECTBO
essential — BAXHEIY, cylleCTBeHHMN, SHAYMTENBHEIH, HEOTHEMAEMEIA
establish — oCHOBEIBATE, YUpPEXNATH; YCTARARTHBATE
establishmenf — ocHosaHue, BBeiCHHE; YUpeXacHHE, 3aBeAeHHE
évaluate — OLIEHHBATH; BRIPAXATH B YHCAAX
¢volve — pa3pABATE(CA); YCOBEPILIEHCTBORATD;, Pa3pataThIBaTh
exact — TOIHBIR, BepHBIl
exactly — TOUHO; coBepllIeHHO; KaK pa3
exaggerate — MPeYBSNHYHBATE; HITHINHE NOTIEPKUBATE
example — TIpuMep; obpa3eli
exceed — NPeBHIIATE, NPEBOCXOIATH
exceeding — OGeaMepuniif, dpespsraaiibrit
exceedingly — 1pesBriyaiiHo
except — HCKIIOYATH; 33 HCKIIOYSHUEM; KpOMe
exception — HMCKAI09eHHE; HCKIIOYHTEIBHAA CHTYALHs
exceptional — BCKMOYHTENBHEI}
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exchange — oOMeEH; 3aMeHA; OOMEHMBATD
€Xert — OKa3HBAaTh JABNCHAS; BEISHBATD HaNpPsOKeHHE
exist — cyulecTBoBaTH
existence — cylecTBOBaHHE
expand — pacuTHpATH{C4); YBEIHYHBATD; HAPAMBATH (BOIMOXHOCTH)
expansion — pacuIMpeHRe, YBeJIMICHHE
coeflicieat of ~ xoadupameHT pacuiupeHns
expensive — noporocroanmii
explain — OOBACHATS, TOJIKOBATD
explanation — oOngacHeHUe, NOACHEHHE, TOAKOBaHHE
explode — B3pBIBATH
explosion — B3pHIB
exploration — HccneaoBaHHAe, Pa3sBepTKa (U306pakeHUT)
explore — HCCIICNOBATh; O0CNSHOBATD
exponentiation — Bo3BeieHHE B CTENEHD
€Xpression — BpIpaXeHwe; NPEACTARNECHHES
extesd — paCIUMPATE; YIVIHHATD
extension — pacmmpenne; JOMONHEHHe;
external — BHelMUit; HAPYXKHBIH
extremely — upe3pbryaiiHO; KpaliHe; 09eHb

F
fabricate — U3rOTORIATE
fabrication — H3roromeHe; MPOU3BOACTEO
fafl — c6oit, oTKa3, NOBpPEXACHAE; BHMXOAUTh H3 CTPOL
failure — monoMxa; 0TKA3; HEHCIIPABHOCTh
fatique ~ ycTaNoCTHO® paspylUeHHE
nitimate ~ okon4aTeNbHAA TOMOMKA
fall (fell, fallen) — nanarts; OMYTKATLCA
familtar — 3HakoMbIil; GaMaKI
famous — BRIIRIOIIAHCS, 3HAMEHHUTHIA
fast — GHICTpLIA, GRICTPO
fatality — pox; oGpeueHHOCTD
fault — owinbka, HEMCNIPABHOCTS, dedeKT, OTKa3, cOol
faultless — Ge3oTKasHHIN; HCIIPABHBIH
feasible — po3sMOXHHIH, BEPOATHBIN
feasibility — BO3MOXHOCTB
feature — ueprta, CBOMCTBO
feed (fed) — pBOIUTS; IONABATH; TATATh; NOJAYS; BBON
~ forward — npsMas CBR3b
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feedback — oOparHas CBAsk
fibre — BOJNIOKHO, HHTB
fiction — BEIMBICEN, BRUIYMKA
sclence ~ HayIHasA (PEHTACTHKA
fictional — BEIMBHILTEHHBIH
fidelity — BepHOCTE BOCTIPOM3BENCHUA
fleld — ofnacTs, cthepa AeATENBHOCTH; ITONE NeHCTBUA
fight (fought) — cpaxaTbcs; ApaThca; GopLba
figure out — BEMIACTATH; MOHUMATD, NOCTUIATE
Nl — HanoMHATE(CA); 3AMOTHATE
fire — 3amyCKaTh, BHICTPEIURATE; YBOJILHATD
fission — pacluervieHne, neAeHHe (aTOMHOIO AApPa)
flight — noner
flow (flew, flown) — Teub, JIUTHCA; OTOK; XOX BHIIONHEHHS (IIPOCPAMMBI)
fluld — xunxoCcTh
fluldmechanics — ruaApoMexaHUKa
follow — caenORBAaTh; CEIUTD
following — cremyIourHif; IocTeMyIonmit
in the ~ way — crexyiomwmmM oGpasom
force — cuna; NPHHYXEATD; 33CTARNATE; HOPCHPOBATH
electromotive ~ aMeKTPOABIXYIIAA CHIA
foretell — mpencKasHBaTH
forging — xoBKa
form — co3saBaTh, HOPMHPOBATH
former — GHBIIMIY, MpemuecTBYIOWHH
the ~ nepphii (B3 ABYX)
foumd — OCHOBEIBATSH, OGOCHOBLIBATH
foumdation — ocHOBa, OCHOBaHHE
founder — oCcHOBaTeNb; YYPESAUTAND
fraction — xons; yacts; Ipodh
frame — cHcTeMa KOOPAWHAT; paMa, CTAHMHA; CO3AABATH; COCTABNATL
referegce ~ CHCTEMA OTCHETA
frequency — gacTora
~ modulation — 4acTOTa MOEYIISILUHK
friction — Tpenne; GpUKUNOHHAA MydTa
from now oa — OTHREIHE, € 3THX NOp
front-rank — nepenoBoH, MEPBOKAACCHBIH
fuel — TomIHEBO
~ system — CHCTeMa NUTAHNA
~ ¢onsnmption — pacxoX TOMIHBA
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functionality — (QyHKUHOHANEHEIE) BO3MOXHOCTH, Habop cpeacTs
fuse — nmpeaoxpaHuTeNb
fusion — nnapxa, pacIIaBNcHHE; CHHTES

G
gain — BBIrofa, BEIMIPHIL; [IONYYATh, HPHOGPETATh, BHIMIPLIBATH, H3BIEKATD
MONE3Y
gap — WIeb, 3a30p
gaseons — ra3000pasHbIH, Ta30BhL
gasoline — GeH3NH, IR30HH
gear — npudop, MexaHU3M, 3ybuarTas nepenaya
running ~ XOA0BasA YacTh
steering ~ pynesoe ynpaBlcHEe
geaeral — oluruit, BceoOwmik
in ~ poo6uie
gemerate — reHepHpPOBATh, NPON3IBOAUTD, BHpataTHBATE
geaeration — BbipaGoTKA; Co3TaHAE; NOKOJACHHE
get alorg — NamUTh; YKUBATHCS
glant — ruraHT, BeAHKAH, ACIIONHH
give (gave, given) — JapaTh, OTHABATH, MIEPENABATH
~ birth — nopoauts
goal — 1enb, 3a1a4a
goldsmith — 30710TBIX HEA MacTep, I0BEIUP
gourment [‘gusmei] — rypmMaH
£OVern — ynpaBlIiTh; PeIYITHPOBATh; HATIPaRISTh
£OVErnance — yIpaBA¢HHe, BIacTh; PYKOBOACTBO
government — MPaBHTEARCTBO; YIIpaBIcHUE
graduate — 3aKaRYMBaTh (YIe0y); [PALyHPOBATh, KAMUGPORAT
greatful — GnaromapHbiit
gravity — rpuTAXeHHe, TATOTEHUE, CHITA TAXECTH
specific ~ ymensHuIA Bec
grease — ¢Ma3Ka, CMa3niBaTh
grinding — urmgosKa, MoaHposKa
guidance — pyKoBOACTBO; HapeAeHHe (OpYIN Ha L1edb)
~ gystem — CHCTEMa HaBeAeHUs
fire control ~ crcTeMa yrIpaB/eHMI OFHEM
under the ~ o PYKOBOACTBOM
guide — PYROBOIHTD, HANPARIATH; T'M], IPOBOIHRK
H
handle — ofpamnarcsa; HMeTDH AENO ¢
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hardly — Bpsx nH, ¢4Ba
hardware — armmapartHoe ofecneyeHue; annapaTypa
harmful — BpeaHbIH, NaryOHLIA
head — ronoBa; BOSTIABAATD
health — 3noposse
heavy — TIXenbIl, TPYAHBIN; CHABHEIN
hence — cAeIOBATEABHO, HIOITOMY; OTCIOAA, 1O STOH NMPAYKHE
heritage — HacTeCTBO; HacNefHe
hierarchy — nepapxus
hip implant — npoTe3 (uMIIAHTAHT) Senpa
hide (hid, hidden) — npsrars, CKpHBATH
historian — EcTOPUK
hollow — nycToH, nonkit; nycToTa; NOAOCTE
honour — 4ecTh, CNABA; MOYNTATH, YTHTD; YAOCTAHBATH
honourable — moveTHbId, yBaXKaeMbIl
human — yenopeyeckuit, CBOHCTBEHHEIN 4eJIOBEKY
~ being — 4esIOBEK, YEI0BEYECKOE CYIIECTBO
~ related — CBA3AHHBIN C YE/IOBEKOM
~ independent — He CBA3AHHHIN ¢ YEMOBEKOM
humidity — ¢rIpOCTH, RIAXHOCTD; BIAra
however — OXHAKO, TEM HE MEHee

hydrogen — BOHOpPOX

icebreaker — aegoxon
identity — MACHTHIHOCTD; MOATHHHOCTE
idle run — xomocTol xox
ignition — 3aXXuraHHe, BOCIUIAMEHEHHE
in accordance with — cornacHo, B COOTBETCTBHH ¢
image —u3o0paxenue; GopMar

visual ~ HarAAHOE H3O0pAXKEeHHE
imagine - Boo0paXaTh, IPEACTARIATS ce6e
Immediate — HeMeIICHHBIN; HEOTIOXHBIH
imperfection — HecoBepIIEHCTBO; HEAOCTATOK, NedexT
impetus — ofyxacHue, TONYOK, MMNYJILE, CTHMYIL
implement — BLIIONHATD; OCYIECTRIATE
implementation — pearnsanus; ocylleCTRICHUE; pa3paGoTKa; BHEAPEHHE
implication — BORIEYCHHE; IPHUIACTHOCTD
imply — 3axnmiouaTs B ceGe; MOAPasyMeBaTh; 3HAYUTh
importance — BaXHOCTb, 3HAYCHUE
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be of ~ mMeTH 3HAYCHMNE
important — BaxmEIi, 3HAYHTE/TRALLL
impose — HanaraThb, HaKNaZILIBaTh; 3a0ABaTh (IPABHAA)
impress wpon — npuUIaraTh
impressive — Bnevarnaiomui, BHPASATENbHLIN
improve — VIyyinaTh; CORePMEHCTBOBATD, YTOMHATH (JaHHBIE)
improvemeat — ymyyiieHue, YCOBEPUICHCTBOBAHNE
in addition to — B gonoJHeHUe K
incandesceat lamp — naMma HaKaNMHBAHMA
incapable — HecrrocoGHbIH
in conmection with — B CBI3H ¢
incorporate — BKNIOMATh; CONCPXATH; BCTPAUBATh, BHEAPATD
increase -~ YBeNIMABATE, BO3PACTATD; NOBBIIICHHE, YBENNYECHLE
incredible — HeBepoOATHRI, HENPABIOTIONOGHBIN
independent — He3aBHCHMBII; CAMOCTOSTENBHIH
induce — BHIINIBATE; NOSYXKIATH, HABCKHTL, HHAYLHPOBATDH
inductance — HHXYXTHBHOCTD
induction — UEIYRWUS
~ coil — KaTyIKa HHAYKTHBHOCTH
include -— BKnIOYaTEH, CONEPXATH
influence — BiIMAHHE, BO3EEHCTBAE; OKAZHBATH BAHSIHHE
information — mudopMamma, TaHHBIE; CBEACHHI
availability ~ nHbOpMaLLHY 0 HAMYHK
bookkeeping / service ~ cayxeGRas HHpopMaIHA
extra ~ JOTOAHHUTeNbHAS BHopMaLua
free ~ GecnnatHag BHdOpMaLKa
help ~ cnipaBounas vHpoOpMaLAs
up-to-date ~ oGHoOBRAEHHAs, CBeXaA UHPOPMAaTAS
initial — pcxonHBIA; mepBOHAYANBHELE
inject — BHOCHTD; BBOOHRTH
inner — BHYTpeHHRH
inpat — BBOX; BXOJHOE YCTPOHCTBO; BBOIUTH
inquire — cripammusars, y3HaB4Tb, HABOINTH CIIPABKH
Inscribe — BIIMCHIBATH, BHIPE3aTh; HAYEPTATD
Inscription — HaanNuck; KPaTKOEe MOCRAUICHAS
Insert — BBOIMTE; BKIIOYATH; BCTARAATH
insertion — BBeAcHME; BXIIOYCHHEE; BCTARKS
Inspiration — BIOXHOBEHUS; CTUMYNMPOBAHHE
inspire — BAOXHOBIATD; BOOXYHICBIATH
i spite of — HecMOTDR Ha
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install — ycrasaBanBaTh; MOHTHPOBATD
installation — ycTaHOBKa; pa3MeIleHHE; MOHTAX
Iastantly — HeMeaneHHO; TOTYAC
instead of — BMecTO 4.-11.
instruction — XoMaHa; YKa3aHHE
insulate — u3onupoBaTh
insulatior — w30, cbocobneHne
insulator — H30N9TOP; HAONKUHOHHKHE MaTepuan
insurance — cTpaxoBaHHe
intake system — cHcTeMa BK/BOYECHHA
integrate — HHTETPUPOBATD; OOBCAUHATE
integrated circuit (IC) — nuTerpanbHad cxema
large-scale ~ Gonbwas UC
medivm-scale ~ cpemas HC
microwave ~ MEKpOBOIHOBas HC
small-scale ~ mamas FIC
integration — uHTerpaUUA; OOBEAUHEHUE
Intelligence — undopManna, cBeAeHHS; YM, BHTEILICKT
Intelligible — noHATHEIH, Bpa3syMUTeAbHBIH
interact — B3aMMONCHCTBOBATH
interaction — B3aNMOEHCTBIE; B3AHMOCBA3D
resulting ~ BOIHHKAIOLIEE B3AMMONEHCTBHE
interactive — MHTEPAKTHBHEIN, AHANOTOBHIH
interactively — B pexuMe auanora
interactivity — HHTepaKTHBHOCTb; B3aUMONeHCTBIE
Interchangeable — B3aumMo3aMeHAEMBIA; pPABHOSHAYHBIM
interconnection — coeAHHEHHE; CBA3D
interface — HHTepdeiic; MECTO CTHIKOBKE; CONMPAXEHHE
input ~ uHTepdeiic BBONA
internal — BHYTPeHHHH
~ MeMOTY — BHYTPEHHee 3anOMHHalollIee YCTpOHCTS0
interoperation — B3aHMoAeHCTBHE; COBMECTHaA paboTa
interrupt — npepHBaTH
intersection — nepeceueHHe
intervention — BMeI1DATENLCTBO
intricate — 3amyTaHHBN, COXHHH
imtroduce — BBOIHTD; MPEACTABATD, 3HAKOMHUTE
introduction — BBeICHWE; TIDEAUCIIOBRE; NIPEICTARNICHHAS
inveat — R300peTaTh; BRIIYMBIBATD; COYHHATH
inveation — A300peTeHHS; BHYMKA
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inveator — u3olperarem
imvestigate — uccnenoBaTh; paccnefoBaTh
invesiigation — Hccnenosanue
investment — BIOXEHHES; BKIAI
invisible — HeBHOMMBIH
involve — BK/10YaTh; BOBJIEKATD; BH3LIBATH
irrespective of — He3aBUCHMO OT
island — ocTpoB
issue — BBINMYCKATD, H3JABATD; BHIXOMUTE
~ commands — nozasaTh KOMAHAR

J
Join — coemmMnenue; COEAMHATL
Junction — y3ex; coeaAMHEHME; CTHK
jourmey — nyremecteue
Jjustify — onpasamBaTh; AOXa3bIBATh; OGOCHOBHBATE
K
keep (kept) — AepXaTh; XPAHHTD; YAEPXUBATH
key — KiaBHIOa; KHONKA; NEPEKNIOYATEINb; KIIOY; OIMOHKA
~ concept — KIOYeBoe MOHATHE
delete ~ xraBuma ymaneHusa
end ~ KIABHIIA NepEXola B KOHEL
enter ~ KJIABHILA BBOIA
escape ~ KIABHINA BHXONA
insert ~ xnaBHmAa BCTABKH
shift ~ xnapHa TePeKMIOYEHHS PETHCTPOB
keyboard — kiaBKATYpa; KITAaBHIIHELA
knock out — BHIGHBATE
know (knew, known) — 3HatTh; yMeTh
knowledge — 3HaHHg; OCBEZOMICHHOCTD
know-how — TeXHOJOTHS; METONUKA; 3HAHUA; [IDHEMBL; Mcap2. ROy-Xay

L

lack — H&IOCTATOK; HEXBATKA

land — 3eMJI4; BRICAXHBATECA; MPUICMIATECH

language — A3LIK
all-purpose / general-purpose ~ YHUBEPCATBHBIHA S3RIK
high / low-level ~ 43HIK BBICOKOTO / HH3KONO YPOBHSA
programming ~ 43K MPOrpaMMHPOBAHMUA

Iathe — ToKapHBIH CTAHOK
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Iatter — neaaBHmin; NOCHETHUH
the ~ nocaeaHuii (U3 ABYX)
lawach — 3amnycK; 3anycKaTh
lawmcher — nyCcKOBas YCTAHOBKA
law — 3aKOH; NpaBo; IOPHUCNPYRCHUAS
lay foundation — 3a10XHTH OCHOBY
lead (led) — BecTH, NPHBOIMTL
leave (left) — MOKMHYTD; OCTABHTE; YeXaTh
length — mwruHa
level — ypoBeHB; CTeneHb; Mepa; BLPABHUBATD
lever — phvar
light — cBet; nerkuit
lightoing — MonHuA
~ flash — BCHBIIKS MONHUH
~ conductor — MONHHEOTBOA
lightweight — nerxuii, 1erKoBeCHb
like — nopoGHO, MoxoXe; NOROOHLIN, MOXOXKHI;, HNPABHTECA, IIOOHTH
likelihood — BEpOATHOCTH
limitation — orpaHnyeHHe
fiquid — xumEOCTD; XHOKRH
literal — GyxBasbHbIH, IOTOBHBIH; GyKBeHHBIN
literacy — rpaMoTHOCTH
literate — rpaMoTHEDA, OOPA3OBAHHHN
load — Harpy3ka
loadlng capacity — eMKocTHas Harpy3Ka
locate — pasMelIaTE(CA); OTIpERENATL MECTONIONIOXECHHE
location — MeCTONOJIOREHHE; S9eiKa (TAMATH); yaea (ceTh)
lock(wp) — 2amupaTs; 3aTBOp
long-lasted — ¢ ANHTEABHBIM CPOKOM CYXGbI
long-lived — monropeuHnit
loomn over — HABUCHYTH
Joop — NeENA; BHTOK; KOHTYP; LUK
closed ~ 3aMKHYTHIM XOHTYD
Open ~ PasOMKHYTHIH KOHTYD
lose (Jost) — Tepsarh, TUMATECA; YITYCTHTD; NPOUTPRIBATE
loss — norepa; 3aTpaTh
loudspeaker - rpoMKOTOBOPUTEND
low — HmE3KMK
lower — MOHITKATH; YMEHbBIHATD
lnbrication — cMa3Kka, CMa3bIBaHIe
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M
wmachine — Ma1KMHA, CTAHOK
broaching ~ npoTsokHas MallHHA
drilling ~ cBepIHABHBIN CTAHOK
milliag ~ dpesepHblit cTaHOK
plaring ~ cTporanbHe ¢TAHOK
sewing ~ HmIBeHHaA MAIIHHA
shaping ~ nonepeyHo-CTPOrafbHbiH# CTAHOK
machine building — MamHOCTpOSHHE
machine-tool — cTanok
machinery — MaliAHHOE OBOPYRORAHHE
magnetize — HaMarHHYHBaTH
mainframe — Gonpimaa SBM; 0cHOBHOM, IIaBRbIH
mainly — rraBHBIM 06pa3zoM; Gonblueli YacThIO
maintain — o0CHYXHBaTh; CONEPXATh; 2KCIUIVATHPOBATD
maintenance — TexXo0CHAYXHBaHHE, SKCIUTYATALNA; PEMOHT
make (made) — menarh; 3aCTABNATH
mammal — MieKOnUTalomee
manage — YIIPARIATH; OPTAHHIOBLIBATH
management — yIpapieHHe; peryAMPOBAHHE; OPraHH3aLMA
data ~ paboTa ¢ ZAHHBIMH
manipulate — ynpaenare; MAHHIYAHPOBATS; 06paGaTLIBATD
manipulation — ynpaenenue; pabora; 06paboTKa; npeodpazopaHue
mankind — ueoBeUeCTEO
man-made — BCKYCCTBCHHBIN
manual — pyIHOH; PYKOBOLCTEO; CTIPABOYHAK
manufactire — M3roTORMATH; MPOMIBOMUTE; Pa3padaTLBaTE
marble — Mpamop; MpaMOPHRIA
match — OIXOOUTE; COOTBETCTBOBATD
matter — BEMECTBO; MATEPHA; CYIIHOCTD; BOTIPOC; EJIO
maxim — NPUHIKIT; NPaBWIO NOBeNeHUA
mean (meant) — o3HayaTh; MOAPASYMEBATH; HMETh B BHAY
means — CPeICTBO; CNocoS
by ~ of — nyTemM, NOCPENCTBOM, ¢ MOMOIUBIO
meanwhile — Mexny TeM; TeM BpeMeHEM
mMeASUre — B3MEpPATh; Mepa; KpuTeputt
mechanize — MeXaHM3MPOBATH
mechanic — MexaHUK, TeXRUK
mechanics — MexaHnKa
~ of flulds — rmapoMexaHAKA
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applied ~ NpHEKTAIHAS MEXaHUKA
classical ~ KnaccHIeckas MEXaHHKa
quantum ~ KBaHTOBaA MEXaHHKa
structural ~ CTPOHTENBHAA MEeXaHHKA
theoretical ~ TeopeTHyecKkad MeXaHHKA
wedium — cpexa; HOCUTED; CPEACTEO; CrIocob
storage ~ HOCHTE/Ib 3aNOMHHAIOLIETO YCTPOHCTBE
meet (met) — BCTPEYaTh; YIORAETBOPATD (YCAOBHIO); COOTBETCTBOBATE
~ requirements — YIOBIETBOPATDH MOTPEOHOCTH
memory — NaMATh, 3aNIOMUHAlOWIEee YCTPOHCTBO
primary ~ neppAYHas NaMATh
meance — YIposa, OIMacHOCTD; YTPOXKaTh
mental — yMCTBeHRR i, MBICTEHHBIH
mention — YIOMMHATE; CCBUIATECS HA
merely —- MPOCTO; TONBKO
message — cooGIeHHe; 3aNpoc; MOCHUIATH COOOIeHHe
milk shake — MonoaHbIl KOKTEHTH
mind — yM, pasyM; MHeHHe, B3TVISA
mise — PYIHMK, IIAXTa; MHHA
mimiag — ropHoe Acno
minute — KpoIeYHHEN;, MHHYTA
mirror — 3epKano
~ galvanometer — 3epKANBHEIN raTBBAHOMETD
missile — paxketa, cHapaa
mode — crocob; METOR; PEXAM
modest — CKPOMHHBI; CoepXaHHBIN
modify — MomupULMpPOBaTh; HAMEHATS; MPeO{PA30BLIBATH
modulation envelope - orubatomaz MoLyNAIHs
moisture — BIAXHOCTb, CHPOCTh
~ content — COOEPXUMOE BAArH
monitor — cneauTh; HaGRIOAATh; KOHTPOJIUPOBATE; MOHUTOP, AUCILIeH
monochromatic — OIHOLBETHBIMH
monochromaticity — OAHOUBETHOCTE
monstrons — JyAOBHLTHEIK
moon of Jupiter — cnyThuk IOnmTepa
moreover — cBepx Toro, Gojee Toro
motion — JBICKEHHE
move — XOf, ABMXKeHMe; HIBUTaTh(Cs); NepeMellaTh; [iepeXOmnHTh
movement -— IBUXCHHE, NepeMeilieHNe
multiplication — yMHOXeHMe; ycHTeHHe
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multiply — yMHOXaTh; YCHIHBATD; YBEITUYUBATD
multl-stage — MHOIOCTYIIE HUATHI

multitask — MHorouenepott

nmutual — 06010AKRHHA, B3aHMHEIH

nAITOW — Y3KuH
neither — H¥ ogNH, HAKTO
~.. DOT — HH ... HA ...
network — ceth; CXeMa; KOHTYP
neurology — HeBPOAOIHA ;
nevertheless — HeCMOTpPS Ha; OMHAKO; TEM HE MEHEe
nobleman — ABOpPSIHAH
noise — NOMexA, UYMBI
additive ~ amnuTHBHBE (IOTIOTHUTEILHREE) NMOMEXH
notion — moHATHE; WAEA; MHEHHE; TOYKA SPCHHA
nourishing — NHTATEIBHMH
novel — poMaH; HOBBIK, HEW3BSNAHHEIL
nozzle — comno
exhaast ~ BHXJIONHOE COILTO
nuclear — sSA¢pHRBEA
nucleus — UEHTP; aTOMHOE AIPO
nomber — 9HCN0; XOAHUECTBO; MAdhpa
numerically — B 4MCIOBOM OTROMICHUH
NuMerons — MHOrOUUCACHHBIH

O

objective — nenn; uenesas GyHKUHA; TpeGopaHne
observation — HabmoneHue; OTCAEKHBAHKE
observe — Habniogath; cIenUTh; COOMIONATH
obtaln — nosy4aTs; JOCTUraTh
obvious — oYeBUMAHRI; TBHBIN; ACHBIN
OCCUr — MPOUCXOTUTE; CAYUATRCA
offer — IpemnoXeHre; MpeanaraTh
oil — Mac0; HedTs
once — ONHH pa3; ONHOKPATHO

at ~ ¢pasy; OIHOBpEMeHHO; BMECTE ¢ TEM
operate — paborats; JecTROBATh; GYHKUHMOHHPOBATD
operating — paGoTalouinit; AekcTBYIOMIAH
operation — paGora; nedcTere

pat into ~ BBOMMTE B melicTRHE
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opportunity — BO3MOXKHOCTb
opposite — NPOTHBONOMOXHEIA; OOpaTHEL
orbit the earth — o6neTeTs 3eMimio
origin — HCTOUYHHK; IPOUCXOXACHHE
original — NOLIHHHHUK, OPUIHHAN; NEPBOHAYANbHBI
originate — MpoHCXOMATH; BO3HUKATH, GpaTh Haualo
oscillate — Konebath(cs) .
oscillation — xonebaHue; reHepamAT
oscillator — reHeparop
oscillatory circuit — KoneGaTeNnbHEIE KOHTYD
otherwise — 11Haye, B MPOTUBHOM CiIydae
outbreak — (BHe3aNHOe) HAYAN0; B3PEIB; BCITHIIKA
outline — o6pACOBHEATH B OBLIMX YePTaX; HAMETUTD
olter — BHEWIHUM; HAPYXHEIA
output — BEIBOX; BEIXOJI; YCTPOHCTEO BBIBOIA; BLIBOIWATE
outstanding — seyIaommlica, 3HAMEHUTHIH
overcome — IpcofoneTh, nodopoTh
overtake — JOTHATH, HABEPCTATD; OBNAKEBATH
overtime — CBepXYPOYHO; MePENEPRKATH
owe — ORITh 0053aHHRIM
owing to — no npuuKHe, BLICACTEHE, Gnaronaps
OXYygen — KNCIOpOoA

| 4
participation — yyacTHe, coydacTHe
particle — wacTama; KpymAIA
particular — cienndmyeckuti, ocobriil, KOHKpeTHMMH
particularity — ocoGenHOCTD; cnennduxa
particularly — B ocobeHHOCTH
path — nyrs, TpaexTopus
patieat — GoBHOM, HALHERT
pave way — MPONOXHTS OyTh
peace — MHp, THIIMHA
peaceful — mupHBIH, cioxodmbI
peasant — KpecTbAHHH; KpeCThIHCKUIL
pellet — 6ax, KoHTelHep
penetrate — MPOHMUKATD; MPOXOMUTH; OPOIATHIBATD
perfect — coBeplIeHHHH, HICATHHHIN; COBEPIIEHCTBOBATD, YAYYIIAT
perfectly — coBepieHHO, BNONHE, OTIIHYHO
perform — BEINIQIHATE; OCYINECTRISTD; JCHCTBOBATE
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performance — (paGouad) xapakTepHCTHKA; NMPOH3BONUTENBHOCTD; GHCTPO-
JedcTBHYE; pexuM paGoTh
permaneit — NOCTOAHHLIN; HEH3MEeHHHH; JONTOBPCMEHHAIH
petrol — GeH3UH
phenomenon — gpnexme
photocell — dorosnement
psychology — ncuxonorns
physician — spay, Toxrop
physicist — duauk
pick up — coGupars, yIaBTUBATH
plece — KycoueK, KpHCTALT
plercing — npokorka oTRepeTHit, NPOGUBKA
pipeline — Koupetiep
~ Processor — KOHB¢HEPHRIH npoLieccop
piston — mopueHb
plane — IIOCKOCTS; CAMOJET
plaque — JOLIEYKA C HANITACHIO; IIOYETHLIHN 3HAK
plasticity — rmacTEuHOCTE, ITMGKOCTD
point — TOYKA; IYHKT; CYTh; CMEICH
~ of junction — ToYKa coeauHeHNA
~ of view — TOYUKa 3peHHs
pointer — yka3arens
polite — BeXUIMBHIHN, OGE3HbIH, GNATOBOCTIHTAHHBIH
pollution — 3arpsasHeHne
possess — ofUlanaTh; BIATETH
possibility — BO3MOXHOCTD, BEPOITHOCTE
possible — BO3MOXHBtIf, BEPOSTHBIH
potential — noTeHmHAaN, HALNPAXKEHHE; BOSMOXKHOCTD
poverty — HaIera, GeTHOCTD
POWEr — CHIIA; MOIIb; SHCPIHA; NPABOAWTL B ACHCTBHE, BPAIIATh
powder — 1opox; MOpOLoK
precede — mpeAIECTRORATD
precise — TOYHEIN; AKKYpPaTHHIH; TINATEABHEIN; NOAPOOHBIH
precisely — TOYHO; HMEHHO; COBEPILICHHO BEPHO
precision — TOYHOCTD; METKOCTD
predecessor — NpeAlIeCTBEHHNK; NPenoK
predict — npeACKA3HBaTh; NMPOTHOINPOBATD
prepare — NOATOTABTHBATD, COCTABNATD
presence — HAIMYME, OPHCYTCTBHE
pressure — NARICHUE
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prevent — MpeNoTBPAINATD; [IPeAOXPAHATD;, NMPENATCTBORATh
previous — [IpeasIIYINANA; TTPeALIECTBYIOLIMA
primarily — T1aBHBIM 0Gpa3oM, NPeXae BCEro
principal — rmasHbili, OCHOBHOM
print — nevaTaTs; OTNEYaToK; ciel
probability — BepoATHOCTS; IpaBACNONOOHE
process — nipouecc, o6paborka; o0pataTHBaTE (IaHHKBE)
processor — Inpoleccop; nporpaMma oGpaGoTku
produce — TPOU3BOIANTH; BHIPAOAaTHIBATD
production — IPOH3BOACTBO; BHIPAGOTKA
productivity — IpOM3BOAUTENEHOCTD
prominent — BBHUIAIOMIMACS, H3BECTHRIH
promise — obelIaTe, YBepaTh; 00cmaHne
proof — AOKa3aTeNbCTBO
propel — OBUTaTh, NPUBOAUTE B ABHXKCHUE
propellant — (paxeTHOE) TOILTHBO
propeller — aBHraTens
~ shaft drive — KapaaHHas nepeaavya
propulsion — ABIDKEHHE BIIEPE; NBHIATENb; CHIOBAs YCTAHOBKA
proper — MpaBWILHHH; MOAXONAINHIN; CBOACTBEHHBIMH
properly — NpaBATBHO; AWDEKHEIM 00pa30M; KaK CHEAyeT
property — CBOMCTBO; KaueCTBO; pl. MapaMeTphl; XapaKTepHCTHKA
proportional — nponopUHOHANbHBIA
directly ~ npsiMo NponopLUHOHATBHBLHA
inversely ~ 06paTHo nponopUMORANBHBIH
propose — MpennaraTs; MpeaonaraTh
Prove — AOKA3hLIBATh; YAOCTOBEPATh
publish — u3gapaTh; meyaTaTh
pull — Tara; HATAXKEeHHe
pulley — wikus, 610K, BOPOT
drive ~ penymui WIKUB
pump — Hacoc; Kavyars, IepeKagMBaTh
punched card — niepdoxapra
pure — YHCTHIN; OTYCTAMBLIN; Ge3ympeuHBI
purify — owmmarb(cs)
purification — oumilieHHE, OYUCTKA
purity — gucToT2
purpose — 1enb; (Opea)HazHa4YeHHe
general ~ yHHUBepcanbHbIA
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pusii — TONKATD; NPOXBMIATH
~ boundaries — pacuIMpATh TPaAHMLLBI

Q
quglity — xavuecTBO; cBOHCTBO; XapaKTePHCTHKA
qualitative — xayecTBeHHBIN
quantitative — KOTHYECTBEHHBITA

quantity — xonuyecTso
R

race — MYaTbCs, COCTA3ATHCA B CKOPOCTH
rain cats and dogs — nUTH KaK U3 BeApa
raise — MOAHAMATP, MOBLIIATD; YBEIMMHBATS; TIOBHIIEHRAE
random — crysafiHbIA; MPOH3BONBHBIN
~ ACCE8s — NMPOH3BANBHBIN ACCTYT
range — OUAAIOR; O0NMACTh; HHTEPBAN
rapid — 6nicTphilt, ckOpbIf
rasterization — npencrapneHAe B BUIE pacTpa
rate — TeMII; cTeneHb; KoadpdDHIMEHT; CKOPOCTH
rather — cxopee, MPEIIOMTHTEIEHO, OXOTHEES
ray — JIyq; paIEyc; HINyyaTh
reach — JOCTHIATH; HO3XKATH A0, HAOXOAHTH
realize — NOHUMATE; NPEACTABIATD Cele; OCYILECTBIITD
reason — NPHYMHA; Pa3yM, PACCYAOK
reasonable — (Gnaro)pasyMHIN; npreMAeMbIi
receive — IPUHHMAaTh; DONYYATH
receiver — nIpueMHOe YCTPOHCTBO; NPHEMHHK
broadeast ~ panvoBemATeNLHELT IPAEMHHK
reception — TmonyueHue; npHeM
recelving coil — mpuHWMaloIIasa KaTyuika
recenfly — HemaBHO; Ha HHAX
reciprocate — ABATATECA B3AI W BIIEPel; UMETh BO3BPATHO-TIOCTYTIATENIBHOE
IOBIKEHTE
recognize — y3HABATE, IPU3HABATE, PACTIO3HABRTh
recognition — ysHasaxue; pacrio3HABaHHE
record — 3anKCh; perUCTPANNS; 3aNIRCEIBATE; PEFHCTPHPOBATh
Pecover — BOCCTAHABIIMBATH
rectification — sbimpaMnenne (Toka); (paayo) JeTeKTHPOBaHHE
rectifier — BRINpAMHTEND; DETEKTOD
reduce — yMeHBIIATh; COKPAILATE] IOHIRATH
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reduction — yMeHbIlICHHE; COKpAlUCHHE; TOHIKCHHE
reel — KaTymika; GobuHa; GapaGan
re-eatry - BO3BpalicHHe
refer — cCLUIATLCA; FOBOPUTS O HMETH OTHOIIEHHE, OTHOCHTRCA
reference frame — CHCTEMA OTCYETA
refine — OYHMINATE; TIOBLINATH KAYECTBO, YCOBEPIIIEHCTBOBATE
reflect — orpaxats, oTobpaxath
reflection — orpaxenne, OTOOpaKEHHE
refuse - OTKA3LIBATH; OTBEPIaTh; OTPHUATE
~ admission — 0TKa3aTH B MpHeMe
regain — BHOBL APAOGPECTH; CHOBA NOCTHYD
regard — yueT; NpHHATHE BO BHHMAHHE, CUHTATH, PACCMATPHBATD
in ~ 0 — YTO Kacaercs; B OTHOWWICHHH
withont ~ He yunTHBas; 6e3 yueta
regardless — HEB3HApPasA HA; He CUUTAICH ¢
reinforce — yCHNIHBATh; YKPEIUIATHh
reject — OTBEpPraTh, OTKIOHATD
relate — YCTaHARIMBATE OTHOIIICHAS, CBSA3HBATE
related — cMexmnil; (B3aMMO)CBA3AHHBIIE, OTHOCAILMICSA
relation — oTHOLICHHE; COOTHOLUCHHE, 3ABHCHMOCTD, CBA3b
relationship — oTHOmeHHE; CBA3D
relatively — orHOCHTENBHO
relay — pene; nepenaBaTh, TPAHCIUPOBATE
release — BBICBOGOXIATD; BHIMYCKATE
relevance — yMeCTHOCTE
relevant — yMECTHRIY; OTHOCAWINHCA K Heay
reliability — HaXeXHOCTD; MIPOYHOCTD; AOCTOBEPHOCTH
reliable — HagexXHEI
relieve — ocBofOXIaTH; 00NeryaTs
remain — OCTaRIATH; OCTABaThCA
remarkable — 3aMevaTeEHBIH
remeinber — NOMHHUTE; BCITOMHHATE
remote — IUCTAHIXMOHHEIN; YIAI¢HHBHN
remove — YOAIATh; YCTPAHATH, YOUpaTh
renewable — BO30GHORIIEMRL; BOCCTAHABNUBAEMBIHR
renowned — N3BeCTHBIN, 3HAMEHHTHIH, NTPOCARTICHHEBIM
repel — OTTAJIKUBATH, OTBEPraTh; OTKIOHATD
replace — 3aMeHATh; 3aMelIaTh; CMEHATD
represent — [peAcTABIATD
representative — npeacTaBUTENbHEIA
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reproduce — BOCTIPDOMABOIVTR; XeJIATH KOMMIO, BOCCTAHABTHBATE
reproduction — BOCIIPON3BeeHNE; PEMPOTYKIHAS
require — TpeGOPATh; HYKEATECH
requirement — TpeGoBaHHe; NOTPeGHOCTD
meet ~ YAORIETBOPSTH MOTPeOHOCTH
research — McCNemoBaHHe; H3YISHNE; HCCMeNOBATE
resistance — CONUPOTHRIEHYE; NPOTHROACHCTBHE; YCTOHUMBOCTD
respect — YBOKCHHE, IIOUTEHUE; OTHOILIEHHS; YBAXKATE
with ~ to — 1o oTHOMEHMIO K
respond — pearnpoBaTe; OTBEYATH
response -— OTKIMK; peaKllia; OTBET
responsibility — 0TBeTCTEeHHOCTD; O6A3ATENBCTBA
sense of ~ YYBCTBO OTBETCTBEHHOCTH
responsible — oTBeTCTBEHHBIH
result — pesyjaETaT; CNIEICTBHE, HTOT
~ from — BO3HHKATE M3-3a Y.-JI,
~ in — NMPUBOMUTE X 9.-JL.
resulting — HTOroBRIt, CyMMapHKH, MPHBONAWHIA K
retard — 3aMeUIATD; TOPMO3HUTD; 3alePXMBATE; OTCTABATD
refrieve — M3B/IeKaTh; BHIGHPATH (JaHHEIE); BOCCTAHABRIHBATD (¢alimkr)
reverse — BO3BPAllaTh, IBATATE B OOPATHOM HANPABACHUR; OOPATHBIA Xon
ride — e31a; noesaxa; moner
rigid — TBepABIl; KeCTKMi; YCTOUIMBEIY
ring — KQsUo; 06pyd; XOMyT
pistor ~ NOpHMIHEBOE KONBUO
rise — noAHHMAaTH{(Ca)
road — 1yTH; Aopora
rocke{ry — pakeTOCTpoeHHE
rod — cTepxeHs, Opyc; maTyd
rofling — npoKaTKa, MPOKATHBAHHE
rotary — BpallaTeNbHRH, POTALHOHHEA
rotate — ppamars(ca)
rotatior — BpailieHne; YepenoBaHue
route — MapIIPYT; NYTH; HANPABIATH; ANPECOBATD; COSAHRATE
routing — MapUIpyTH3ALUMS; CXeMa COCAMHEHMH
rub — TepeTh, HATHPATH
rule — IpaBHAO; MIPABUTH
ruinows — pa3pyliMTenbHbLA
run out — HCTCKaTh, BHITCKATh; HCTOMIHTD 3anac
FUR program — 3amycKars nporpaMMy
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saddle — camazkn; cynnopt
safe — Ge3onacHLIN; HameXRHEBIA
safety — Ge30nacHOCTb; HANEXHOCTD
satellite — cryTHHK
saturate — HaCHOHATH; MPOITHTHIBATE
saturation — HachiIeHUe
$ave — COXpaHATh; cOeperaTh
scale — mxana; macirat
SCAN — TIPOCMOTP; CKAHRHPOBAHHE, Pa3BepPTKa; IPOCMATPHBATD
gcanner — ckadep; YCTpoiCTBO ONTHIECKOIO CUATHBAHHA
bar-code ~ ycTpoiicTBO CYMTBIBaHM# IUTPHX~KOAA
scatter — pa30GpachiBaTh; PaCCEHBATD
science — Hayka; Teopus
scientific — HayuHBIH
scientist — yyeHsIT
$Cores — MECATKH; MHOXECTBO
SCrew — BURT, OOJIT, INYpYT, YePBSIK; NPUBEHYABATH
search — nouCK; HCCNENOBaHHE
searchlight — npoxekTop
secure — Ge30MacHbIi; 3aMAIICHHBIN
securely — HanexHo; GesonacHo
security — 0e30MacHOCTD; COXPAHHOCTD; 33IMHTA
seek — HCKaTh; NBITAThCA; NMOUCK
select — BHOHpaTh; OTOHPATDh; BHACHATD (HA KpaHe)
selectivity — H3OHpaTEAbHOCTD
self-taught — camoyuKa, BHYUHBLIMHCA CAMOCTOATEHHO
self-determination — caMoomIpeRencHHe
sessicondnctor — NOMYNPOBOAHUK
SENSe — YYBCTBO; COSHaHKE
in & ~ B #3BECTHOM CMbICHE
In general ~ B oGmeM CMBICAS
sensitive — 4yBCTBHTEABHBIH
sensitivity — yyBCTBHTEILHOCTD
sequeRce — MOCAEAOBATENABHOCTL
serve — CIYXHTb; OOCITYXHBATH
service — obcnyXupaHue; YCAYTH; CEpBHC
servomechianism — CepBOMEXaHHM3M, CAeAdlIasa CHCTEeMA
set of rules — HaGop mpaBun
shaft — pan; och; WNHHAEND; IITHIPb; PYKOATKA; PYIKa
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shape — ¢hopMa; BUL; OuepTaHne; BUA; KOHIHIypauus
share — aenurs, pasuensTh; COBMECTHO HCNONB30BATh
shift — capuraTh; MEpekNoYaTh; NEPEBOTUTH
shipbuilding — xopabnecrpoetue
shower — nHuBeHb, TPOSIUBHON NOXAL
sick — GompHOH
significance — 3HaYeHKe, BAXHOCTH
significant — 3HaYATENLHBIN, BAXHEIY, CYLICCTBEHHBIH
signify — 3HAIATD, O3HAYATH
silent — MOMYaNHBLIA
stlicon — xpeMHMi
silver — cepe6po
similar — ronoGHBIN, NOXOXUH
similarity — cxomcTBO, Nomotue
similarly — nomoGHEIM 00pa3oM; TakK xe
simple — npocToii, 3meMeHTAPHBIN
simplicity — npocTorTa; npocTonymue; HAWBHOCTD
simplify — ynpowars
simulate — MoIenNpoBaTh; HMITUPOBATH
simultaneously — OTHOBpeMeHHO
single - onuH; eAUHCTBEHHE
single-phase — oaHodaskaiti
stze — pasMep; BeIHYHHA, 00bEM
skill - MacTepCcTBO; YMEHHE; IOBKOCTD
shide up amd down — CKONLIATE BBEPX M BHA3
slightly — crerxa; HemHoOro
slow down — 3aMemIATE
slushing — anmaxopposniinas cMaska
smash — pa3buBath (BupeGearu)
small-dimensioned — ManorabapurHsf
software — nporpaMMHOe obecneucHne
solar — comHeYHbIH
solid — TBepaOe TERO; TREPAMIA
solid-state — TBepAOTENEHEIN; B TBEPAOTENBHOM COCTOSHHH
solution — pelueHye, paspemenye (BONPOCa)
solve — peutaTsb, paspemars (MpobneMy); HaXOAATH BMXOHL
$00R — CKOpPO; BCKOpe; GHCTpO
as ~ a8 — KaK TONBKO; He MoIxke
SOUrce — UCTOYHNK; HCXOAHOE YCTPOMCTBO; HCTOK
spacecraft — KOCMHYECKHH JICTATERHEIN annapar
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specific heat — yIeabHAsA TEIIOEMKOCTS

specified load — pacyeTHad HAIPy3KA

specification — TeXHHYECKasd XapaKTepHACTHKA

specify — TOYHO YTaHABIHUBATH; ONPEHENATH TEXHHYECKAE YCIOBAA

speed — CnelIHTS; YCKOPATh; CKOPOCTD

spend (spent) — NpOBOANTH; TPATHATH

SpiR — KPYTHTDLCS, OIHCHIBATE KPYTH

spliater — pacIIeIUIATS; PACKANHBATE; OCKONOK

split — pa3OuBarh; paCHICIVIITD; PaCKANILIBATD

spread — pacIPOCTPAHATH(CA); Pa3BEPTHIBATE; NPOCTHPATHCS

spontaneoRs — CaMONIPOHIBONBHEIN, CTIOHTAHHEM, CTHXHIHbIA

Spur — noSyXaaTh, NOACTPEKATD; CTHMYI, HOOYXACHHE

square — KBaApar; IUIOmanb

state — COCTOAHMES; NONOXKCHWE; 3AARNATH, KOHCTATHPOBATD
excited ~ BO3BYRICHHOE COCTOAHHE

stated — chopMYTHPOBAHHEIHA, BRICKA3ZAHHEBIN

statement — yTBepXKIcHHE; 3aABNeHMeE; POPMYIHPOBKA

steadily — nocToaHHO, paBHOMEPHO

steam engine — napoBoil TBATATEND

steering gear — py/neBoe ynpaBieHUe

steersman — pyreBok

stem (from) — npoHcXoIuTH (0T 4.-)1.}; OCHOBA, CTEPXEHD

step-by-step — moLIATOBLIN

storage — namars, 3V; xpaHeHHe; 3aNOMHHAHHE

store — XpaHUTh; 3ANIOMUHATL

straight — npamol; npaMo

strain — HaTsDKeHUe, pacTaxeHne, JedopMauns

strange — CTpPaHHEIH, HSOGRKHOBEHRbIH; HeH3BeCTHMIA

stream -— NOTOK; CTPYA; T¢4b, BRTCKATb

strength — cmya, MPOYHOCTH, HATIPAXKEHHOCTD; COTPOTHRICHHE
~ of materlals — conpoTHRIEHHE MaTepHAIOB

stress — HanpsCKEHUE, YCWICHHE, HAIPY3Ka

strictly — cTporo; T049HO; ofpeNeIeHHO

strike — y#aps1h, HETKRYTECH

stroke — XOF NOPIIHA

strong — CUNBHBIN; MPOYHBNL KpeIKMil; BHHOCTHBRIA

subject — rpeaMeT, AUCLMIUIMHEA; TeMA; IORYHHATD; HOABEPraTsH

submarine — NOABOMHAA JOIKA

submerge — IIOrpyXaTh(cs); JATOIUIATD

subsequence — MOCACAOBATAABHOCTh
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subseguent — nocaenyIOMMEE; AANBHEHWHH
subsequeatly — B ZanbHeiTIeM; 3aTeM; BIIOC/ICACTBHH
swbstance — MaTepHA; BEMECTBO
succeed — npeycnepaTh; BMABHHYTECA; HMETD YCIIEX
success — ycmex, ynaua
successful — yonemuuiit, yaayneifi; npeycneBalommii
SNCCESSOr — MPEEMHUK, HACASTHMK
suck as — TaKOM, KaK; KaK Hanpumep
sufficient — JocTaTOYHMLI
sufficiently — mocTaToMHO, B AOCTATOMHOM CTENEHH
suggest — NpeIaraTh, NpeaIoONATaThH
suit — MONXOANTH, NPUCIOCAGINBATE; HAGOP, KOMIVICKT
SUINMArize — CYMMHPOBATD, HONBOAKTD UTOR
superlority — npesocxoacTeo
supply — nofjaua; nETAHHKE; NOCTARIATD, CHAGXKATE
power ~ HCTOUHHK MTHTAHHA
support — momacpxxa; oGecnedeHe; MoaasaTh; obecTieYuBaTh
suppose — NoJarath, NPeAIIONaraTh
surface — MOBEPXHOCTL
SHYPAsS — NPEBOCXOAMTS, [IPEBHILATD
surround — okpyxats, 06CTYIIAT
surrounding — SnuanexauHii, CoCeTAMN; ORPYXAIOIWUN
suspension — noasecKa,; MOUBECITABAHHE
front ~ nepenxas noarecka
PeAr ~ 3aIHAT NOIBECKA
switch — repeknioyaTh; KOMMYTATOP
switchgear — pacnpeIeUTEIBHOE YCTPORCTBO
SYIup — HAIWTOK

T

tall — XBOCT; OKOHEYHOCTD

take (took, taken) — GpaTh, B3ATH; IPHHUMATE (BHA, SHAYCHHE)
~ into account — yIMTEIBATH; IPUHHUMATEL BO BHMMAaHHKe
~ place — ITPOHCXOOUTE, COCTOATHCH

target — uesab, MHIISHD

teach (taught) — yuuth, o6y4ars

teacher’s training institute — negarormecKut HHCTUTYT

team — KOMaHIa; rpymia

technique — MeTOR, cnocol; TexHUKA; OBOPYIOBAHKE
common ~ oOIENPHHATAS METOLMKA
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computing ~ BEMCANTENALHAR TEXHHKA
hardware ~ METOIH AITAPATHOIC pEHMICHHSA
modelling ~ METOIL MOIETUPOBAHAN
programming ~ METOAMKA NPOTPaMMMPOBAHHS
software ~ METOIH IPOIPaMMHOTO PELICHHA
technology — TeXHHKA; TEXHONOIHA
telecommunication — TeXHHYECKasaA OpraHy3auns HaNbHel CBA3N
term — TCPMHEH; CEMECTD
im terms of — Ha A3bIKe; C TOYKHA 3PEHHUA
terminal — TepMIHAN; KOHELl; 3KHM, BbIBOI
data ~ TepMHAHAJ CETH Nepeaadd AaHHBIX
tension — HaNpAXCHNE, HATTXCHEE; YIIPYTOCTH
therefore — MOSTOMY, CHEJOBATENEHO, BOT MOYEMY
thickpess — IDIOTHOCTD; TOIIEHA
through — gepes, ckpo3b; MO NPHUHHE, BCACACTBHE; HACKBO3b, COBCPLICHHO
throughout — Jepes; o BeceMy
throttle — npoccenn
thrust — T4ra; OCEBOE AaBJICHHE; HAXKHM
thunderstorm — rposa
thus — TaK; TaKUM 00pasoM; MOSTOMY
tide — IIpAJIAR; IIOTOK; TEICHUE
tolerance — DOMyCK; TEPIHMMOCTD, TONCPAHTHOCTE
total — oOwuii; MOMHEIY; BeCh; NEABIA; COBOKYNNBIA
tough — Kpenku#, cTOMKMH, ynpyriit, XecTKHl
track — ¢nel; HanpspAgIoOmee NpUCnocobIeHKe; CeIHTh
traffic — Tpamcropt '
~ flow — IIOTOK TPAHCTIOPTA
transfer — nepeaaBaTh, NEPEHOCUTD; Mepeaaya; epPexon
transformer — Tpaschopmarop
transition — nepexon; nepeMellleHKe; NpeBpallcHne; MomaduKanus
transmission — nepenava; nepechUIKa; MPOMyCKaHHe
transmit — DepenaBaTh; NOCHUIATD; MPOITYCKATh
transmitter — nepeAaTYNK; AaTIMK; IpeobpasosaTe)ls
transparency — Ipo3pagHoOCTh
transparent -~ MPO3PAYHELT;, HE3AMETHbIN; OUCBHIHHM
treat — ofOpatlaThes; IeIUTH
treatment — obpalenne; 00paboTKa; NeyeHne
tremendous — OrpoMHEI, rPOMATHBLH
tributary — NpUTOK; MOAYHHEHHBIH, BTOPOCTENCHHEEA
~ gtation — noxcTanLUs
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trip — noeaaxa; noser

truly - HCKpeHHe; BepHO; NOHCTHHE; TOTHO

tube — TpyOKa; JaMna
vacuum ~ JIEKTPOHHAs HaMia

tune — HACTpaMBaTh; FIPHCTIIOCAGNUBATD; HANAXABATD

turn - 0B0pOT, TOBOPOT, BUTOK; BpalliaTh, NOBOPATHBATH
In its ~ B cBOIO OYepenL

tyre — IWWHA, HOKPHIUKA; 000K Koneca

U
undergo (amderwent, undergone) — MOABEPIaThCA; UCTIHTHBATD; MEPEHOCHTH
understand (understood) — noHMMATH
unfair — HeCNpaBeIABHIA; HeTeCTHRIH
unfavourable — HeGraronMpUATHHIN
anfortumately — K COXaneHHIO; K HECUACTHIO
anique — YHHKANLHEIH; CLIHIHBIL OT APYIHX; OCOOCHHBIN
unison — YHMCOH, COTHacHe
unit — eAHHAUIA; GNOK, YCTPORCTRO; MOXYIIHL
~ of memory — GIOK mamMsTH, 3aNOMHHAIONIEe YCTPOHCTBO
arithmetic ~ apudmeTeecKoe yeTpoHcTBO
central-processing ~ neHTpaNbHR IMpoLIECcCop
control ~ ycTpolicTBO yIparneHns
input-output ~ 610K BBOAA-BHBOAA
unite — coeaMHATHCA, OOBEAHHATHCS
universal — BceoS1IM, YHHBEPCANTBHBIN
Universe — BceneHHasa
unload — pasrpyXaTh, BHIPYXATSH; YIARATS H3 NAMATH
unprecedented — GecnpeneaeHTHRIHR
unstable — HeyCTOMUWBLIN; H3MEHUYHBLIH; HECTOHKMIN
unsuitable — senomxoaAMHA; HENPHIOAH kit
upset — paccTpamBaTh; OIOpYATh
usage — YMoTpeGneHue
wse — ynoTpeOnarh, NpHMEHATh; N0Nb33, TOVIK
vseful — ronesHbi, NPUrOTHHH
user — NoJML30BaTeNb
utilization — BenONbL3OBaHHME, YTRIM3ALHA
utilize — HCcIIONBE30BATH, YTWIH3HPOBATS

A\
valuable — ueHHREIi; none3HeIH
value — 3HaYeHHE; BEMUYHNA; 3HATHUMOCTD
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vaporize — WUCIIApATH

variety — pasHoOOpasue, pasHOBHNHOCTD; PSX; MHOXECTBO

varions — pa3iHYHLIA, pasHOOOpasHLIH

YAy — MEHITB(CA), HBMEHATH(CA); pPasHOOOPa3dTh

vast — OTPOMHBII, TPOMaZHEIR

vehicle — nerarenbHbB armapar

velocity — ckopocTh

Yenus — BeHepa

vessel — cocyn (6ax, KoTen)

versatile — yHHBepCATBHLIN, Pa3HOCTOPOHHUH; MHOIOMYHKIHOHATLHEI

vice versa — HaolopoT

vicinity — OKpecTHOCTD; COCERCTBO; HAN30CTH

VieW — pacCMaTpHBATS; BUI, BIIVIAN; KPyrosop
in ~ of — BBUTY; YIUTHBAS, MPHHUMASL BO BHUMZHH®
point of ~ Touxa 3peHHT

virtual — BUpTYaNbHMIA; HEPSAISHE, HeCYLISCTBYIOLIMIA

visible — BuaAMMDIA; SBHRIN; OUeBUAHBIIA

visnalize — paccMaTpeBaTh; 0603peBaTh

Yoice whve — roocoBag BOJHA

voltage -— (9NeXTPUIECKOE) HANPSDKSHUE

W
wafer — IIACTHHA; NOMNOXKA
warfare — poltHa, BO¢HHEBIE AelicTBRL
comdoct ~ BecTH BOAHY
watercraft — cpencTBo epenBICKeHMA HA BOIE
waveguide — BosHOBOJ
WeapoR — opyxue
auclear ~ anepHoOe OpyXue
wearproof — H3HOCOYCTOHYHBRIH
weather — norozna
weigh — B3PELINBAThH, BSCHTD
weight — Bec; TsSLReCTs; IPY3
weightlessness — HEBECOMOCTR
welding - cBapka; cBapuBaHue
well — xoponio; Kak cieayer; HY
as ~ KpoM¢e TOro, BIo0aBoK; a TakKke
well-built — xopomo cnoxeHHHI; Xpenkui
wet — MOKpHI, BIaAXHLIN; AOXINHBLIA
~ through — nMPOMOKHYTD 10 KOCTeH
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get ~ ¢o the skin — npoMOKHYTH HO KOCcTeH
whatever — kakoif O: HU; moGoli; yTo 66 HH
wheel — koneco; WTypBaI
~ gear — 3ybuatoe Xojeco
~ WOrm — 4epBIYHOE KONECO
whereas — TOra, KaKk
wherever — rae 6N HM; Kyna 66 5
width — wnpuHa; nponer; paccroaHue
win (won) — moGexXxnaTh; BRIUTPRIBATE
winper — moGeAUTENS; JIaypear; mpu3ep
winding — o6MOTKA
primary ~ neppu4Has 06MOTKA
secondary ~ BropuaHaz o6MoTKa
wireless — pamHo; paToONpHEMHHK; GeCITPOBOIOYHE
wiring — 3neKTpONpoBOAKA
withdraw — yaanats; yOHpaTh; BHHIMATh
without — Ge3s; 6e3 10ro, YTo0H; BHE; 33
it goes ~ saylug — camo coboft pasymeerca
withstand (withstood) — BblIcpXaTh; IPOTUBOCTOATD
witness — CBHIETENLCTBOBATE, CBHAETEND, OdeBHIEN
wonder — ynmBicHHE, H3YMICHHE; UYZIO
wonderful — yamBHTENBHBIH, 3aMeYaTETBHBIN
work out — paspaGaThIBaTh
workplece — merann
world-wide — BcemmpHnit (06 WHPOPMALMOHHON CeTH)

X

X-ray — PEHTICHOBH JIYYH; PeHTTeHOBCKHUH

X-shaped — KpecTooGpasHat
Y

yet — TeM He MeHee; Bce Xe; ellle

yield — BHIXOZ (pe3yNETarToB); BEIMYCK; BHAAYA, BHUIABATE
Z

2ero — HyJb; HYJIeBOU; OOHYIIATS

Zone — 30Ha; o0IacTh; Mosoca



COKPAIITEHHSA
H YCJIOBHBIE OBO3HAYEHUWA
(C DJIEMEHTAMH TOJIKOBAHHA)

A

ACS — atomatic control system — aBTOMATH3HPOBaHHAA CHCTEMA YIpaBie-
Hug (ACY)

AFM — atomic force microscope — aTOMHO-CHNOBOH MHKDOCKON

ALD — atomic layer deposition — ocaxaerue aTOMHOIO CIOS

ALU — arithmetic-logical unit — apidMeTHKO-NOrHYECKOE YCTPORCTBO
(Grok yenmpaasno2o npoyeccopa, komopiil esnosnaem 8ce delicmaus Mu-
KPONpoUeccopa Ha 0CHOGE MAMEMAMURECKUX U A0UHECKUX OnEpayuit)

APL — A Programmable language — BHICOKOYPOBHCBHH A3KK MPOrpaMmMu-
POBaHAA

AU — arithmetic wnit — apudmMeTHaeckoe yCTpoicTBO

BASIC — (cogp. or Beginuer’s All-Purpose Symbolic Instruction Code) —

TIPOCTON B YNOTPEONIEHHH S3kIK MPOTPAMMUPOBAHNA BHICOKOTO YPOBHA,
paspaGoTaHHEIX B 1964 ©

C

CD — compact-disk — xoMnaxT-IAcK

CDD — compact-disk drive — mucKOBON 119 KOMIMAKT-IHCKOB

CD-ROM — compact disk, read only meniory — Henepe3anHCRBaeMEIN KOM-
TAKT-AUCK

CMOS — complementary metal-oxide-semiconductor — KoMIeMeHTapHas
CTPYKTYPA METAUI-OKCHA-NIOMYNIPOBONHIK (#ocumess KMOII-namama)

COBOL — Common Buginess Oriented Language — KoGon — Beeobuimit
GU3HEC-OPHEHTUPOBAHHBIY A3BIK (A30K HPOPAMMUPOBAHUR BHCOKOZD
YPoeHs, cneyuansro paspabomanruii as buanec-npusodceruii ¢ 1964 ¢.)

CPU — central processing unit — uenTpansuui npoueccop (LIT)

CRT — cathode-ray tube — 37eXTpOHHO-AyueRas TPyOKa (AACIUTEA)

CU — control unit — ycTpolicTBo ynpapneHusa

D

DB — database — 6a3a ZJaHHBIX
DEL — delete — cuMpon ynaneHus
DNA — deoxyribonucleic acid — ae30kcHpPUGOHYKICMHOBA KHCIOTS
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DOS — disk operating system — ZuckoBas onepallHoHHasi CHCTEMa
DVD — digital video disk — uudpopoit BUISORHCK

E

ECC — error-correction code — KO ¢ MCITpaBAeHHEM OIIHOOK

EDI — electronic data interchange — 3/eKTpOHHEI OOMeH JaHHEIMH

EDP — electronic data processing — a1eKTponHas oGpaboTka RaHHBX

ENIAC — Electronic Numerical Integrator and Calculator — snexTpoHHo-
YHCJIOBOY MHTETPATOD ¥ KANLKY/IITOD

EPROM — erasable programmable read-only memory — cTapaemMoe Iporpam-
MUPYEMOe MIOCTORHHOE 3aITOMuHalomee yerposictso (TTI13Y)

F

FDD — floppy-disk drive — muckoson nig rubkHux AUCKOB

FORTRAN — cokp. ot formular tramslation — @opTpaH (nepeviit xomnusu-
DYIOWHiL SINK KPOSPAMMUPOBARUR BNCOKO20 YPOBHR, OPUCHMUPOSARKYI KA
Dewienue 34004 MameMamuieckozo Xapaxmepa)

G
GB, Gb — gigabyte — ruraGaiir
Ge — gigacyele — ruranukn
GP — general purpose — ofmero Ha3HaueHHS

H

HD — high density — BbicOXas IIOTHOCTh

HDD — hard-disk drive — IHCKOBOI IA X€CTKOTO MHICKA

Hi-Fi — high fidelity — BEICOKOHaNEXHEIA; ¢ BEICOKOM TOYHOCTBIO BOCNpO-
W3BCAeHMs

HF — high frequency — BHICOKOYACTOTHHH

HW, hw — hardware — annapaTypa; o00pyaoBaHue; allMapaTHHE CPEacTRa

|

IAB — Internet Activities Board — Ympaendiomuii coseT no BONpocaM Aed-
TensHOCTH Internet

IBM — International Business Machine — ¢upmMa no nmpoH3BOACTBY KOM-
NBIOTEPOB

IC — integrated circuit — HHTerpanbHas cxema

I/O — input/output — ycTpoicTRO BBONA-BHEBOZA

Intel — camas Gonbiiag B MHpe KOPIIOPALUA 1O OPOM3BOACTEY MUKPOTIPO-
ueccopos {CIIIA)

Internet — Intercontinental Network — cucreMa coenHeHHEIX KOMNLIOTEP-
HBIX CeTeH MUPOBOTO MacinTada

IP — Internet Protocol - NpoTOKON MaplIpyTH3alHy
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ISOC — Internet Society — O6wectBo Internet
IT — information technology — nHdopMauHONHAT TEXHHKA / TEXHOJIOTHA

K
KB, Kbyte — xunobaitr
K/B, KBD, kbd — keyboard — knasratypa
Kc — kilocycle — xunonuxn
KHz — kilokertz — KT, xiiorepix

L
LAN — local-area network — jiokansHas ceTh

LCD — lquid-crystal display — XMIKOKpHCTA/IMYESCKAN AUCIUICH
LSI — large-scale integration — BHCOKHH YpPOBeHE HHTETPANAH
M

MB, Mb -— megabyte — MeradaitT

M/B — motherboard - MaTepurckas miata

MBE - molecalar beam epitaxy — ycTpolCTBO MONEKYIIAPHOTO Jyya

MCB — memory coatrol block — 610K ynpaBneHHS NaMATHIO

MEMS — microelectro-mechanical system — MHKPO3JieKTPOMEXaHAYECKAA
cHCTEMa

MIS — management information system — ynpapneHeeckas ARGOPMATHOH-
Had CHCTeMa

MMCD — Multimedia Compact Disk — MynsruMeIsiinbiil KOMNAKT-AHCK

MP — microprocessor — MEKpPOTIpoLieccop

MPU — microprocessor unit — MUKPOIPOLIECCOPHOE YCTPOHCTBO

MS DOS — Microsoft Disk Operational System — crawzapTHas onepauHoH-
Had cacTeMa i IBM 4 IBM-cOBMECTAMEIX KOMITBIOTEPOB, PACCYMTaH-
Haf Ha OMHOTO MONB3OBATENA

MSI — medium-scale integrated circuit — cpexHas HHTerpanbHas cxeMa

N
NEMS — nanoelectro-mechanical system — #aHoaekTpOMexaHHuYecKas
CHCTEMa
NetBIOS — Network Basic Input/Output System — Gazopas ¢CHCTeMa BBOAa-
BRIBOXA CETH

0

OCR — optical character reader — onTuYecKoe YCTPOHCTBO CYATHBAHHA
(pacmo3HaBaHHA) 3HAKOB

OR — WIH (noruveckas onepaumsa)

OS — operating system — onepaMOHHaA CHCTEMa
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P

PC — personal computer — nepcoHaIbHbIH KOMNBIOTED

PFM — pulse-frequency modulation — 4acTOTHO-HMITYITECHAA MOTYAUMA

PIF — program information file — uHbopMaumoHHRB dain TporpaMMe

PILOT — coxp. or Programmed Inquiry Learning Or Teaching — apropn3o-
BaHHBIH 93bIK 119 MALIMHHOTO 00yYeHud, pa3padortaHHbIi X, Crapkse-
sepoM B Kanudopuuiickom YHusepcurete B 1968 1.

PL — Programming Langnage PL — 351K NporpaMMHpPOBaHHA

PROLOG — PROgramming in LOGic — 935K nporpaMMHpPOBaHHs BRICOKO-
IO YpoBHA, HCTIONBIYEMEIN B HCCIENOBAHMSX, CBI3aHHBIX ¢ HCKYCCTBEH-
HBIM HHTELTEKTOM

PROM — programmabie read-only memory — nporpaMMHpPOBAHHOE TIOCTO-
IHHOE 3aTIOMHHAKOLIEe YCTPOHCTBO

R

RAM — random-access memory -~ onepaTHpHoe 3aMOMHHAIOIIEE YCTPORCTRO

I.c. — remote control - AUCTAHLHOHHOE YIIpaRJIeHHE

r.mf. — reverse motion — o6paTHOe KBIXCHUE

ROM — read-only memory — ImocTOSHHOS 3aIIOMHHAIOWIES YCTPOHCTBO

RTG — Radioisotop Thermoelectric Generator — paIHON3OTONHHIH TepMO-
ISKTPHYECKUY TeHepaTop

R/W — read/write — yreHme — 3anucH
S

SATAN — Sequrity Administrator Tool for Analysing Networks — nmporpamma,
MIPeHA3HAYCHHAA ISt OLIEHKH COCTOSHUA §e30naCHOCTH KOMITBIOTepa
WIH JoKaTbHOU ceTH, noaKmodeHHOH K Internet

SNOBOL — String-Oriented Symbolic Language — 436K nporpaMMHpoBa-
HWA BBICOKOTO YPOBHS, OPUEHTHPOBAHHKYN Ha 06paboTKy CHMBONBHBIX
TIOCIIeAOBATENBHOCTE M

SOM — start of message — Ha4aI0 COOOIIEHHA

SP — space character — cuMBON TpoGena

SSI — small-scale integration — MHTerpaunsa Manoro ypoBHa

STM — scanning tunneling microscope — CKaHMPYIOTIMA TYHHeNTBHEIH M-
KPOCKOT

T

TCP — Transmission Control Protocol — TpaHCIOPTHEIY TPOTOKON

TF — time factor — xoaddHUKEHT BpeMeHA

Turbo Pascal — GricTpoge#¢TBYIOMAE KOMIMANATOP AAS A3HKa Pascal
(1984 1)
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U
ULSI — ultralarge-scale integration — HHTerpaiys yABTPaBLICOKOIO YPOBHSA
UNIX — onepauOHHAA CHCTEMA, HCTIONb3YeMas BO MHOTHX KOMIBIOTEpax
{OT NepCOHANBHEX A0 MaltHGpeiMOB)
UPS — wainterrupted power sapply — GecnepeSoidHbII HCTOYHHK HTAHAS

v
VDT — visual display terminal — puneoTepMuHan
v.[. — video freqguency — BHACOYACTOTA
vf. — velocity factor — KoagbuumeHT CKOPOCTH
VLSI — very large-scale integration — HHTEIpalMsa CBEPXBHICOKONO YPOBHS
VR — virtual reality — supryanbHas peaabHOCTh
v.r. — voltage regnlator — perynarop HanpsxeHHI
w

WAN - wide-area aetwork — rofansHan ceth
WWW — World Wide Web — BeemiipHat HHGOPMATHOHHAA CETh
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