MiHICTEpPCTBO OCBITH 1 HAYKH, MOJIOJII Ta CIIOPTY YKpaiHu

JlonOachKa aepkaBHa MamuHOOyMiBHA akageMis (JIJIMA)

IO. A. JIazyTkina

AHTJIIMCBKA MOBA

HaByajgbHUN NOCIOHUK

3aTBEPIKEHO
Ha 3acCiJlaHHI BUCHOI pajau
[TpoTtoxon Ne 10Bix 29.05.2012

Kpamaropcbk

NIMA
2012



VK 811.111(075.8)
BBK 81.2
17

Penenszenru:

Cniuka A.I'., 3aB. xad. 1HO3eMHHX MOB CIIOB’STHCHKOTO J€pP>KaBHOTO
NeAaroriyHoro yYHIBEPCUTETY;

booux O. I1., xaua. ¢inon. Hayk, npod., 3aB. Kad. ykpaiHCbkoi (isoorii
Ta METOJIWKHM BHKJIaJaHHA MOB KpamMaTOpChKOrO €KOHOMIKO-TYMaHITapHOTO
THCTHUTYTY.

JlazyTkina, 1O. A.
JI 17 Awurmiickka MoBa . HaB4danbHuii mociOnuk / HO. A. JlasyTkiHa. —
Kpamatoperk : [IJIMA, 2012. — 112.
ISBN 978-966-379-574-4.

[TiniOpano Temu, chpsMoBaHI Ha OOTrOBOpeHHs Ta JUCKYcli 3a mpodeciitHuM
cpsimyBaHHAM. CTpyKTypa OpraHidYHO IMOEJHYE IIUPOKHH CIIEKTP BHIIB PO3BUTKY
MOBJICHHEBOT JisUTBHOCTI (MMMChbMO, YCHE MOBJICHHS, YMTaHHS (DaxoBoi JiTepaTypu).
3aBmaHHs 10 BIPaB MalOTh HA METi PO3BUHYTH HaBUUKH KOMYHIKaTHBHOT KOMIETEHIII]
B mnpodeciiiHOMy cepeloBulli, crnpuiiMatd iHQopMalilo Ha CIyX, OBOJOAITH
HaBWYKaM{ NMHChMa, PO3MIMPUTH CIOBHUKOBHH 3amac 3arajbHOi Ta TEPMiHOJIOTIYHOI
JIEKCHKH, 3aCBOITH HEOOXITHUNA s (paxiBLs TpaMaTUYHUIN MaTepia.

VK 811.111(075.8)
BBK 81.2

© 1O. A. JlazyTtkiHa, 2012
ISBN 978-966-379-574-4 @JIMA, 2012



3MICT

S 001 1% (0) - - PSPPI 4
I STSTST0 ] 0 5
I SESTST0 ] 7
I STSTST 0] 1 T 10
I SEST T 0] 1 1 12
I SEST T 0] 1 1 T 15
I STSTST 0] o 1 X 17
I SEST T 0] 1 19
I STSTST 0] 1< T 22
I STSTST0 ] 1 24
I STSTST0 ] 0 1O 26
I STSTST 0 ] 0 I 30
I STSTST 0 ] 0 192 35
I SESTST 0] 0 1 39
I STSTST 0 ] 0 I 42
I SESTST 0] 0 1 47
I STSTST 0] I 1 49
23T T 0] 1 T 51
I STSTST0 ] I I 53
I STSTST0 ] I I 54
I STSTST 0] 12 O 56
I STSTST0 ] 2t 58
I STSTST 0] 2 60
GRAMMAR REVISION TABLES TERMINOLOGY OF ENGLISH

GRAMM AR o e e 64



INEPEIMOBA

HapuanpHuii TOCIOHWMK MPU3HAYEHO JJIsI BUBUCHHS AaHIIIMCHKOI MOBH
CTyJICHTaMHU CTapIINX KypcCiB paKyabTETy MPOLECIB 1 MAIIUH OOPOOKHU THCKOM
Ta MalIMHOOYA1BHOTO (haKyJIbTETY JEHHOT Ta 3a04HOT (DOPM HABUYAHHS.

[TociOHMK CKIaAeHO 3riAHO 3 BUMOTAaMHM HaBYajbHOI MpOrpamMu
3 1HO3€MHOI MOBH JIJIsl TIJATOTOBKM OakajaBpiB Ta MaricTpiB 3 iHXeHepii. Bin
OXOIUTIOE HOPMATHUBHY I'paMaTHKy aHTJIINChKOI MOBU Ta 0a30BUN JIEKCUYHUI
MIHIMYM.

Mera mociOHMKa — PO3BUTOK HABUYOK PpO3YMIHHA ¥ aHaII3y
OpUTIHAJILHUX  TEKCTIB 13  OCHOBHUX MpoOjeM  MaluHOOYAYyBaHHS,
HArpoOMa/KEHHST CJIOBHHUKOBOTO 3aracy, yJOCKOHAJIEHHS HAaBHUYOK PO3MOBHOI
MOBH, YMIHHSI BeCTH Oeciny, OpaTu ydacTh y JUCKYCISIX aHTJIIHCHKOI MOBOIO,
dbopMyBaTH  COLIATBbHO-KOMYHIKATUBHY  MO3uLil0  ¢axiBigd B  Tramysi
MAaIIMHOOY/TyBaHHS.

[TociOHUK ckianaeTbest 3 22 po3auniB. KokHUM po3aiyl MICTUTh OKpPEMY
npobieMy (Temy) 1 BKJIIOYAE OPHUTIHAIBHI TEKCTH 13 3apyOKHOI JIITEpaTypH.
JI0o TEKCTIB TPOIMOHYIOTHCA JTOTEKCTOBI BIPAaBH Ha MOJOJIAaHHS (POHETHUYHUX
TPYJHONIIB, KOMEHTap, JICKCUYHI BMNpPaBH Ta 3aBJaHHS Ha BIANPAllbOBYBAHHS
MOBJICHHEBUX HABMUYOK 1 BMiHb BHUKOPUCTaHHS JIGKCMYHOIO MaTepiaiy,
10 BUBYAETHCSI B  CHUTYyallisix peanbHOro cminkyBaHHd. ILle BmpaBu
Ha CJIOBOTBOPEHHS, Tmepedpa3yBaHHs, TIAYMAu€HHS OKPEMHX TEXHIYHUX
TEepPMiHIB, MEPEKIIa] 3 YKpPaiHChKOI MOBHM Ha aHTJIMCHKY Ta HaBMAKW. Y KIHIT
KOXKHOTO PO3ILTY IMIPOMOHYIOTHCSI MOBHI CUTYAITli 32 TEMOFO, TIPAKTUYHI 3aBAaHHS
Ta BIPaBH, CIPSIMOBAHI HA 3aKPIIJICHHS BUBYECHOTO TPAaMAaTHYHOTO MaTepiaiy,
MPEJCTAaBIEHOTO B rpaMaTuyHoMy  JoBigHUKY.  Io6  yHHKHYTH
NepeoOTSHKEHOCTI KOXKHOTO PO3JAUTY, TpaMaTWUYHUM MaTepial y TOBIIHHUKY
MOJA€THCS B KIHI[ MMOCIOHMKA Y BUTIISAI TAOJIHIIb 1 CXEM.

VY 3B'S3Ky 3 TUM, 10 B CyYacCHId BHIIIA IIKOJI HaBYAJbHHUM MPOIEC
nenani  Outblie  HaOyBae  XapakTepy CaMOCTIMHOI poOOTH  CTYJEHTIB
1] KEpIBHUIITBOM BHKJIaJadya Ha 3acajl Cy4acHHX METOJIB 1 3aco0iB
HaBYaHHSA, TOCTAa€ 3aBlJaHHS IUIAHYBaHHA, pallOHAIBHOI oOpraxizaiii
i KOHTPOJIIO CAMOCTIMHOT pOOOTH CTYJICHTIB, 1i JAJbIIO] aKTHUBI3AIIi.

[IpakTuka moka3ye, IO OJHMM 13 BAXXJIMBUX IMPUHIMIIIB OpraHizarii
CaMOCTIiitHOT pOGOTH € IIPHHIIUIT aKTHBHOCTI. MOoro pearizaiist MOXIIMBA TiIbKH
3a MOMEPEIHBOTO 3aCBOEHHS CIIOCO0IB HAOYTTA 3HAHb HA MPAKTUYHHUX 3aHITTSIX
3 aHTJIICHKOI MOBHU 3 TEKCTaMU 3a (haxom.

[HIIMM BaXTWBUM TPHUHIIMIIOM € JOCTYIHICTh BHJIIB 3aBAaHb, BIIPaB,
TtekcTiB. Came TOMYy B KiHII KOXXHOTO pO3JAUTY HPOMOHYIOTHCS 3aBJaHHS
70 caMOCTIHHOT pOOOTH CTYACHTIB.



LESSON 1

Machine-Building Engineering

Let me introduce myself to you. I'm ... I'm a setgear student of
Donbas State Engineering Academy . | study at tlezhdnical Engineering
Faculty.

As for me, my future specialty is Machine-Buildiggngineering. | have
chosen this profession because machines occupyeeaiabpplace among
outstanding man-made inventions. It can be saiowithout machines a human
being would have never become the master of nafure the principal purpose
of Machine-Building Engineering is to master theoqwsses of machine
manufacturing. It is known that the range of prafdefacing mechanical
engineering is very wide. Modern machines, thatmachine tools with
numerical program control, automobiles, airplarets, are so complicated that
it is not always easy to come to know their priatidesign. But mechanical
engineer's task is not only to understand but &tsqgerfect the machine
structural arrangement.

Machine-building industry supplies equipment toiadlustries and effects
the level of the development of modern society.

The life of modern society is impossible without anmes. They are
being improved constantly raising the standardguadity of the machines parts,
which make researchers and engineers invent somevags of their utilization
and manufacture. But it is common knowledge thategéon has no limits and,
therefore, human experts will be always requirethéster not only know-how
of any mechanisms usage, but also to make a newsloowing even more
perfect performance. Thus, the faculty of Mechdriaagineering is authorized
to train specialists of that kind.

To become highly-skilled specialists we are taugmumber of general
subjects, such as Mathematics, Physics, Philosdpsychology, English and
special subjects: Descriptive Geometry, WeldingcBsses, Metal Working
Processes, Machine Construction and many others.aMte study different
kinds of machine-tools, for example: lathes, gmgdimachines, drilling
machines, boring machines, milling machines andnso

Our laboratories are equipped with machine-toolsirftga numerical
program control, industrial robots, personal coremit etc. We design, then
make pilot samples and operate engineering models.

Our graduates can work in different spheres of hunativity
(management, designing and research developmeig. [Evel of their
knowledge is high enough to work at almost any rpniges. I'll do my best to
become a highly-skilled engineer and work accordingyy speciality.



Bnpaga 1. IlepexnaaiTe CIOBOCIOTYYCHHS.
man-made, highly-skilled, to be equipped with, eel of knowledge,
a number of, pilot sample.

Bnpaga 2. [Ipounraiite Ta nepexaagiTh CI0BA.

Mechanical, faculty, speciality, engineering, prefes, machine, modern,
structural, standard, utilization, expert, know-haospecialist, model, sphere,
activity, center, special, program control.

Bnpagsa 3. [lepexonaiiTecs, un 3HaeTe BU TpU POPMU JT1€CITIB.
To study, to choose, to say, to have, to becoméntw, to come, to
understand, to make, to master, to train.

Bnpaga 4. 3anaiiTe nuTaHHS 10 BUJILICHUX CJIiB.

1. Our Institute possessasigh-level technical basis
2. The Institute providethree forms of education

3. We studyarious general and speciaubjects.

Bnpaga 5. JIonoBHITE pedeHHs 1HPOPMAITIEIO 3 TEKCTY.
My future specialty is ... .

Mechanical engineer’'s task is ... .

Machine building industry... .

Our laboratories are equipped ... .

hroONPE

BnpaBa 6. 3poOiTh MOBIIOMJIEHHS aHIJINHCHKOIO MOBOIO IPO CBOIO
MalOyTHIO CIIEIIaTbHICTb.
| suppose.
It's true that.
| am sure that.
In my opinion.
I'd like to say, etc.

akrwNE



LESSON 2

My Future Profession

Hi, there! Here is Ann Sokolova again. | am afrthdé will be my last
meeting with you because | need to pack my suitdaaen leaving for Sochi
tonight. | have passed all the exams successfulty lam free till the 1 of
September.

As | have already told you, | was always good inthematics and
physics. My parents bought me a computer when |iwake 18' form. Since
then | knew that | would become a specialist in patar technologies — a
computer engineer.

Computer industry is developing so fast, that itnpases almost all
spheres of professional life. No business now issiide without computers.
This is especially true about automated manufatguoif products and robotics.
Computer control of automated production opens hewzons for the cheap
and quality production of goods. Information is ng@enerated, transmitted,
received, and stored electronically through computetworks on a scale
unprecedented in history, and there is every iridicahat the explosive rate of
growth in this field will continue.

Computer engineering is a general field. It deaith woth electric and
electronic industries.

Electronic engineering deals with the researchigdesntegration, and
application of circuits and devices used in thegmaission and processing of
information.

Engineers in the field of electric and electromgieeering are concerned
with all aspects of electrical communications, framdamental questions such
as «What is information?» to the highly practicalich as the design of
telephone systems. In designing communication Bysteengineers rely on
various branches of advanced mathematics, suchoaseF analysis, linear
systems theory, linear algebra, differential eaquretj and probability theory.

Engineers work on control systems which are useténsiely in
automated manufacturing and in robotics.

Major developments in the field of communicationsl @ontrol have been
the replacement of analogue systems with digitsiesys; fibre optics are used
now instead of copper cables. Digital systems oféergreater immunity to
electrical noise. Fibre optics are likewise immuménterference; they also have
great carrying capacity, and are extremely lightt mx@xpensive to manufacture.

Computer engineering is now the most rapidly grgwiteld. The
electronics of computers is the design and manufaaf memory systems, of
central processing units, and of peripheral devicHse most prospective
industry now is the Very Large Scale Integration,®¥) and new computer
architectures. The field of computer science isselp related to computer
engineering; however, the task of making computersre «intelligent»
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(artificial intelligence), through creation of sogicated programs or
development of higher level machine languages beromeans, is generally
regarded as the dream of computer science.

One current trend in computer engineering is micndaturization.
Engineers continue to work to fit greater and greatimbers of circuit elements
onto smaller and smaller chips.

Another trend is towards increasing the speed ohprter operations
through the use of parallel processors and supdumbimg materials.

So, as you see, there are a lot of employment tyutes in my field. |
don't worry about finding a job. The most importdnhg for me now is to study
well and to graduate from the Academy.

Bnpagsa 1. SIk Bu ysBnsere cBoro maitbyTHio podecito? [aiite Biamosiai
Ha MUTaHHAL.

1. What kind of work are you interested in?

a) well paid

b) interesting

c) in a large and famous company

d) quiet

e) in an industry which has a future

f) prestigious

g) not to sit the whole day in the office

h) to travel a lot

2. What position would you like to have?

a) to manage people — manager

b) to work for someone else — an employee

c) to be your own boss — self-employed, businessman

d) to be responsible for everything — top manadieector

e) to work for the state — state employee

BnpaBa 2. OOGroBopith 31 CBO€K TPYIIOK TIepeBard Ta HEIOIIKH
MaOyTHBOI Mpodecii.

The Future Of The Engineering Profession

Among various recent trends in the engineering qasibn
computerization is the most widespread. The tremdmodern engineering
offices is also towards computerization. Compute increasingly used for
solving complex problems as well as for handlingrieg, and generating the
enormous volume of data modern engineers must wibhk

Scientific methods of engineering are applied irvesal fields not
connected directly to manufacture and constructidedern engineering is
characterized by the broad application of whatisvkn as systems engineering
principles.

Engineers in industry work not only with machineg blso with people,
to determine, for example, how machines can beabpeérmost efficiently by
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workers. A small change in the location of the colstof a machine or of its
position with relation to other machines or equipimeor a change in the
muscular movements of the operator, often resuttsgreatly increased
production. This type of engineering work is caltede-study engineering.

A related field of engineering, human-factors eegiing, also known as
ergonomics, received wide attention in the late09nd 1980s when the safety
of nuclear reactors was questioned following sexriaccidents that were caused
by operator errors, design failures, and malfumatig equipment.

Human-factors engineering seeks to establish @itenr the efficient,
human-centred design of, among other things, thgeJacomplicated control
panels that monitor and govern nuclear reactoratioers.

General understanding:

1. What is the most widespread trend in the enging@rofession?

2. What are computers used for in modern enging@rin

3. What approaches are used in modern engineering?

4. What is «ergonomics»?

5. What does human-factors engineering deal with?

Bnpagsa 3. BinkpuiiTe 1y>KKU Ta IOCTaBTE JI1€CIOBA B MPABUILHY (HOpPMY.

1. He (go) out when the weather (get) warmer.(2alit) for you until you
(come) back from school. 3. I'm afraid the traitag before we (come) to the
station. 4. We (go) to the country tomorrow if tiweather (to be) fine. 5. We
(not pass) the examination next year if we not kidrarder. 6. If you (not
drive) more carefully you (have) an accident. 7uYbe) late if you (not take) a
taxi. 8. | (finish) reading this book before | (go)bed. 9. You must (send) us a
telegram as soon as you (arrive). 10. We (havagm@gptomorrow if it (be) a
fine day. 11. We (go) out when it (stop) rainin@. We (not to have) dinner
until you (come). 13. I'm sure they (write) to usem they (know) our new
address.

Bnpaga 4. YTBOpiTh NIPUKMETHUKH 31 CJIIB.
colour, beauty, peace, use, hope, truth, rain, lpeiyer, pain, care.

Bnpaga 5. [lepexnaaiTe ykpaiHCbKOIO MOBOIO.

1. If | came later | would be late for the less@nlf he had known the
time-table he wouldn't have missed the train. 8«duld be better if you learned
the oral topics. 3. | wish | had known this befthhe examination. 4. | would
have come to you if you had not lived so far avayf | had seen you yesterday
| would have given you my text-book. 6. If | wereyour place | wouldn't buy
the tickets beforehand. 7. If | had known that ymeded help | would have
helped you.



LESSON 3

Mechanical Engineers

The engineer typifies the twentieth century. He nmking a vast
contribution in design, engineering and promotiém.the organization and
direction of large-scale enterprises we need haytinal frame of mind. We
need his imagination.

He is either designing the product itself or invegtnew products or
testing the product, its components, and the naserm it; or analyzing its
performance and making a mathematical analysis.

He may be engaged in the development of new prochaiting drawings
and specifications.

He may be concerning himself with the developmérat new production
process, or the adaptation of a current proceasw product.

He may be utilizing his engineering know-how in etatining the best
processes and equipment for the mass productibiglfquality products.

He may be the project engineer in charge of thegdesnd installation of
a highly automatic conveyer system for handlingfedédnt kinds of parts
between various assembly stations.

He may be working on designing and developing todl®s, jigs,
assembly fixtures and welding fixtures for the proiibn of an automotive
body.

In the 28" century, the engineer had at his command manysoewces of
power. He worked hard to develop better materiadpecially new alloys for
special purposes. He wanted to make machinery attom

BnpaBa 1. 3naligiTh y TEKCTI aHIJINCHKI €KBIBaJIEHTH JO CJIIB
1 CJIOBOCITOJTYYCHbD.

ICHyFOUMi TIporec, JpKepeda eHeprii, YCTaHOBKa, BY3JIM, CTOIIH,
TPaHCIIOPTYBaHHS, HAaIOJIETIUBO IpaIfoBaTH, IHXKCHEPHE YMIiHHS,
BIJIMOBIAAIbHUH 32 ..., Y CBOEMY PO3MOPSIIKEHHI.

BnpaBa 2. IlpouuTtaiite peuyeHHs, nepenuTaiTe M0po 110, IO
B1I0YBAETHCS, Ta TANTEe HETATUBHY BiAMOBIIb.

Model: This engineer is working in the field of automakin

Is this engineer working in the field of autonrak?
No, he is not working in the field of automaking.

1. | am making a diagram now. 2. He is preparinghig report at the
conference now. 3. He was doing an interesting iask week. 4. She will be
working at our laboratory next year. 5. We are witugl new drawings and
specifications at present. 6. They were workingaamew type of body fixtures
last month.
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Bnpaga 3. [lopiBHsiiTe peueHHsI, IEPEKIAITh iX HA YKPAiHCHKY MOBY.

1. Our engineers work hard at this problem. Loothase two men — they
are working at a new problem. 2. Our autoplantdpce all the main body
components. This plant is producing only tyres nBw:Moskvitch 2141” has
the speed about 150 kilometres per hour. Lookiatcdr. | think it is doing 160
kilometers per hour now. 4. They designed thisrumséent for laboratory
research last year. When we visited their instithesy were designing the new
equipment.

Bnpasa 4. [IpounTaiite TEKCT 1 MepeKIaaiTh HOTo, 3BEPTAIOUU yBary
Ha pI3HOMaHITHICTh QYHKIH niecmoBa to be.

Mr. White is a transport planner. Among other tlsings work is to
develop future transport systems. This is a veffycdit task, because there is
too little scientific information on this subjedtle is to find answers to such
guestions as:

- Why are some people fond of cars while othersrarknied to walk?

- What are the reasons for some people using aeegian

- Are people going to use bicycles instead of cars?

Questions like these are not easy to answer.

Bnpaga 5. [lepeknanith yKpaiHCbKOIO MOBOIO.

The millionth electric motor is rolling off the ceayer like of the plant
now. Representatives of more than 80 professioois part in its manufacture.
Next year the plant will be producing 1000 electnigtors every day.

Bnpasa 6. Po3kpuiite 1y’XKu Ta IOCTaBTE J11€CJIOBO B HEOOXIAHY popMy
yacy Ta BULY.

1. | know she (to prepare) for a difficult expermh@ow. 2. What you (to
do) when | came in? — | (to read) an article on Binéish educational system.
3. | thought you (to do) this work yesterday. — Yesd | still (to do) it.
4. Tomorrow at 6 o'clock | (to report) the resutt§ this analysis. 5. Our
laboratory will be provided with new equipment. $hetwo engineers (to
mount) a new electronic system.

BnpagBa 7. 3akiHuiTh peueHHs, OOpaBIIIM BIJIMOBIIHE 3aKIHUEHHSI B MTpaBiit
KOJIOHIII.

1. The engineer typifies ... a) the products’ perfances.

2. He makes a great contribution ... b) deals withe thutomation of
production processes.

3. His main functions are ... c) the"26entury.

4. The engineer also analyzes ... d) the analyticainé of mind and
imagination

5. So he can work in ... e) to progress.

6. At present the engineer... f) designing, develgpand testing

the products.
7. The work of the engineer requires ... @) thegiasg office, in the lab and
in the production field of engineering.
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LESSON 4

Educating tomorrow’s engineers

Engineering education developed very differentlytlom Continent and in
the UK. On the Continent, engineering and technsca¢énces were set up in
technical universities, while in the UK engineeridgpartments were set up in
multi-discipline universities. As a consequence,gieeering education
developed on the Continent as a more professiowaignted subject while in
the UK the emphasis was on engineering sciencabsibecause of their size
and their more professional engineering-orientedirses the Continental
technical universities have developed a much clogationship with industry.
In Germany, the Herr Professor is also likely tcabiderr Director and there are
many visiting industrial professors, who will speadday a week in the
University. In France much of the lecturing is pomd by staff from the
appropriate industries. There is nothing similauid engineering departments.

The question is what is to be done about enging@ducation in the UK?
In the opinion of Britain’s specialists, 70 to 8@geaeering faculties in English
universities and polytechnics should be condensedndnto 20 or so major
technical universities. They should become morestrially-oriented.

Lastly, the objective of engineering education dralning should be
recognized. So what should be the objective of tgrdduate education? It is to
educate and train people to thing and search auwlealge for themselves, and
to have the self-assurance to apply it to the foband. Many of the courses are
now much too intensive and students have too litthee or encouragement, to
read and think for themselves. The solution isetmgnize that it is impossible
to cover all the subjects which an engineer mag fiseful in a lifetime, and
realize that if he has been correctly educatedameread up on subjects which
he may need as he progresses in his career.

However, industry must recognize that a gradualiene@ed training in the
specific area in which he is working, and must dsoprepared to encourage
him to attend continuing education courses and¢ariigsars and conferences as
appropriate. It is clear that there is to be mudnennterchange of staff between
industry and higher education.

The education and training of engineers must bartn@rship between
industry and higher education, which extends fravdargraduate education and
training through to post-graduate short and longses and research.

The engineering profession

Engineering is one of the most ancient occupatiogstory. Without the
skills included in the broad field of engineerirmyr present-day civilization
never could have evolved. The first toolmakers whipped arrows and spears
from rock were the forerunners of modern mechareogineers. The craftsmen
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who discovered metals in the earth and found waysfine and use them were
the ancestors of mining and metallurgical engine&nsl the skilled technicians
who devised irrigation systems and erected the etawg buildings of the

ancient world were the civil engineers of theirgim

Engineering is often defined as making practicalliaption of theoretical
sciences such as physics and mathematics. Manyeofearly branches of
engineering were based not on science but on amapimformation that
depended on observation and experience.

The great engineering works of ancient times wesastucted and
operated largely by means of slave labor. Duringdi& Ages people began to
seek devices and methods of work that were moreaxift and humane. Wind,
water, and animals were used to provide energysdone these new devices.
This led to the Industrial Revolution that begarthia eighteenth century. First
steam engines and then other kinds of machinesadeekmore and more of the
work that had previously been done by human beorgby animals. James
Watt, one of the key figures in the early developtr& steam engines, devised
the concept of horsepower to make his customereratahd the amount of
work his machines could perform.

Since the nineteenth century both scientific redeaand practical
application of its results have escalated. The meical engineer now has the
mathematical ability to calculate the mechanicalamtlage that results from the
complex interaction of many different mechanisms.dd she also has new and
stronger materials to work with and enormous newrces of power. The
Industrial Revolution began by putting water andast to work; since then
machines using electricity, gasoline, and otherggneources have become so
widespread that they now do a very large proponitthe work of the world.

BnpaBa 1. Bumumith i3 TEKCTy BHAM JDKEpEN €HEprii Ta Ha3BITh
BIJIMOBIAHI YKPAiHCHKI €KB1BAJICHTH.

Bnpaga 2. Ilepexnanits ciosa.

engineering, civilization, modern, occupation, rheteonstruction, to
refine, civil, metallurgical, irrigation, human, gmtical, physics, empirical,
application, observation.

BnpaBa 3. Posramyiite aiecioBa y andaBiTHOMY HOPSAKY. 3HAWIITH 1X
3HAQUYCHHA B CJIOBHHKY. Bunumnite CJIOBOCIIONIYYCHHA 3 TCEKCTY 3 IIOJaHUMHU
niecnoBaMu. [lepexnagiTe 111 CIOBOCIIONYUYEHHS YKPaiHChKOI MOBOIO.

to discover, to refine, to devise, to erect, toadep to provide, to perform,
to lead, to escalate, to calculate.

Bnpasa 4. BcraBre 3amicTh mporryckiB gieciosa: to enable, to allow, to
make, to causélepexnaniTe pe4eHHs YKPATHCHKOK MOBOIO.

1. The rise in temperature ... the mercury ... risethip tube. 2. The
motorway ... motorists ... travel from London to Birgham much more
quickly than before. 3. The use of tractors ... mo@l ... be produced more
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cheaply. 4. The presence of oxygen ... the mixtureburn rapidly. 5. The
increase in exports ... the country ... import more raaterials. 6. The risk of
an explosion ... the workers ... leave the factory.The sharp rise in
temperature ... the engine ... overheat. 8. The presaicnon-metallic
constituents in iron ... it ... behave in various wa§sThe growth of industrial
towns ... many people ... leave the countryside. 1@ differential gear ... the
two real wheels ... turn at different speeds.

BnpaBa 5. [Ilpouwuraiite peuenns. Ilepemuraiite mpo  Aii,
110 Bi1OyBarThCs. J{aliTe HEeraTUBHY BiIOBIIb.

1. Pavel has worked at the factory for 12 yearO@r engineers have
improved this new method of work. 3. They had catgd their work by
5 o’clock yesterday. 4. This plant has developed tyes of vehicles such as
electromobiles, cars with magnetic suspension armehs5. For years my friend
has dreamed of becoming a technical engineer.

Bnpaga 6. [lepeknanite peueHHs] YKpaiHCbKOIO MOBOIO.

1. The ZIL Works has already manufactured a newktmodel with an
engine that is protected against cold. 2. Evergealpf our industrialized world
has practically flown from machine. 3. The condiarc of the KAMAZ
complex within such a short period has become plessnly by using the latest
achievements of science and technology. 4. Gramu#@itieses of these students
were based on material they had accumulated whadeking at the Student
Design Bureau. 5. Finally, when the planning engiirfead ordered the material,
the tool engineer had designed the tools and teyaengineer had given the
specification on the drawings, production begariltée chemical engineer will
have completed the experiments by the' 2f June. 7. Michael Faraday
gathered together and set in order all the worthefscientists who had worked
on electrical problems before him.

Bnpagsa 7. Po3kpuiiTe 1y>KKH Ta IMOCTaBTE JIIECIIOBO B HEOOX1HY hopMy.

1. He (to like) physics and mathematics when h&d€foat school. 2. Let’s
try to answer questions which you (not to ask) $etSeveral famous scientists
(to make) reports at the conference yesterdayatebdy (to see) this device at
the exhibition. 5. When you (to discuss) this peoblwith our chief engineer? —
We (to discuss) it a few days ago. 6. Radical chango take place) in this
country since then.
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LESSON 5

Engineering

Today machines have to withstand such tremendoassstd and to be
able of such complex motions that complicated apeciglized calculations
taking hundreds of factors into account are neaddle design of even quite a
simple machine like a motor-car engine.

So, as engineering progresses, engineers must be@rar more
scientific and specialized. Today the brancheshgireeering are so wide that it
Is impossible to classify them satisfactorily. Bug may try to divide them into
uses. The main divisions of engineering may bedists follows:

1. Mechanical engineering.

Steam engines, internal combustion engines, tushisteam, gas, water),
pumps; compressors; machine-tools; mechanisms.

2. Electrical engineering.

a) Power: generators; motors; transformers; trassons (power lines
and so on).

b) Electronics: radio, radar, television.

3. Civil engineering.

Dams; tunnels; roads, and so on.

4. Structural engineering.

The structural details of all large building andiges.

5. Chemical engineering.

Any of these branches of engineering may requeesgiecial services of the
following specialists: the metallurgist; the stringof materials expert; the
thermodynamics of heat expert; the mechanics ohimes expert; the various
production engineering experts such as the engmeetesigner or the tool
designer; the mathematician specializing in engingg@roblems and many more.

The engineer must also deal with the economisgss$are himself that he
Is producing what is wanted, and economically.

BnpaBa 1. 3naiiniTh momaHi €JIOBa B TEKCTI Ta YTOYHITH iX 3HAYCHHS
34 KOHTEKCTOM.

metallurgist, expert, mechanics, structural enginge chemical
engineering, mathematician, generator, civil engimg, heat expert, tool
designer, economist, electrical engineering, ergging designer, strength of
materials expert, turbine, tunnel, radio, enginégam engine, internal
combustion engine.

Bnpasa 2. Hanuiite pedyeHHs1 B TaCUBHOMY CTaHi.

1. They will start production of the new type ofgere soon. 2. That
country doesn’t produce any heavy industrial magtyn3. Jilles de Dion built
the first mechanically propelled vehicle. 4. Thegconstructed this plant
entirely. 5. Our laboratory employs the most moderchnology. 6. Tsarist
Russia produced only a few automobiles before Wt |.
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Bnpaga 3. 3HaiiiTh y TEKCTI peUEHHs B TACUBHOMY CTaH1 Ta MEPeKIaliTh
iX YKpaiHChKOIO MOBOIO, 3B€PTAIOUN yBary Ha OCOOJIMBOCTI NIEPEKIIaTy MACUBY.

Bnpaga 4. 3akiHUnTh pEUCHHsI Ta MEPEKIAIITh iX YKPaiHChKOIO MOBOIO.

1. Any branch of engineering requires the specrmivises of the
metallurgist to select the proper material for ..A2nechanical engineer should
know thermodynamics to calculate heat processes..in3. A production
engineer takes part in the manufacturing procespldaa the ... 4. A tool
designer cooperates with an engineering designeglézt machinery for ...

Bnpaga 5. [lepexnaniTe pedyeHHs yKpaiHCHKOIO MOBOIO.

1. Everything is ready for the experiment. 2. Thelents looked for this
book everywhere, but couldn’t find it anywhereD®& you know anything about
the history of the machine-building industry of dkre? 4. There is some
reference-book on your table. 5. Everybody knowsd3sor Petrov. 6. The old
plant had no modern facilities. 7. Everybody cantliis. 8. Is there anybody
there? 9. | left my textbook somewhere. 10 We meaithing about this type of
automobile. 11. If you discover any faults in thartptell the engineer about
them.

Bnpasa 6. [lonoBuite peueHns (Some of you, none of us, each of them,
any of you)ra nepexnaaite yKpaiHChKOI MOBOIO.

1. Does xro-ueOynp) of you know this engineer? 2Hikro) of our
students receives this newspaper. Koxuuii) of us can help you with your
work. 4. Is gci) ready for the test work? 5. I'll try to readi¢-neOynp) on this
problem. 6. She knowsiiaoro) about this experiment. 8. Do you ség (-
koro) of your friends in the hall? 9K¢xnwuit) of us is ready to take this difficult
examination.

Bnpagsa 7.Ilepexianite peueHns B Passive Voic@&a ykpaiHCbKY MOBY:

1. He was invited to visit our Institute. 2. Ourbtaatory is being
equipped with new devices now. 3. The work has luke® on time. 3. These
plants are being reconstructed. 4. These machmeessad for drilling. 5. Their
research will have been finished soon. 6. We werg some new equipment.
7. Atomic energy is obtained in nuclear reactorsA8ot of work had been
done before they got goa@sults.9. Much was written about this problem.
10. Many experiments have been carried out and nraoge are needed
before the problem will have been solved. 11. Rissdre widely used today.
12. They will be given time to get ready for theaport. 13. When modern
computers had been designed they found wide apiplcan industry.
14. Great success hbsenachieved in the study of the Moon and the planets
of the solar system. 15. Many new industrial enisgs will have been built
by the end of the year. 16. The Nobel Prize has beearded for this
outstanding discovery to these scientists.
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LESSON 6

So What is Engineering?

The engineering industry makes most of the thihgs &re essential and
useful: aerospace, cars, hospital equipment, teleemications and even the
humble kettle. Engineering also makes most of tiregs other industries need
from cash dispensers and electronic mail for thenkiog industry to
microphones and staging for the entertainment imguén the production of
everything from chocolates to the Channel Tunred, key individuals are the
engineers. It's an industry that still contribugggnificantly to the wealth of the
UK, the very diverse manufacturing industry sedtmne generates around a
third of the national wealth and employs approxehat32 percent of the
working population.

In recent years, engineering has changed out eéetignition. The sheer
speed of change in many manufacturing technolagistartling. Thanks to the
introduction of computers and new technologies Wkeual Reality, people are
more in control than ever. This also means the na®ging employers are
looking for people with a wider range of skills apdrsonalities: from lone-
theorists to more gregarious and practical indigldufrom managers who can
handle people, lead teams and solve problemsetdice designers with a keen
sense of market realities. Engineering needs thlearvaomen as well as men.

Bnpasa 1. 3akiH4iTh pedeHHsI, 0OpaBIIHN BIAMOBIIHE 3aKIHUEHHS B MpaBiit
KOJIOHIII.

1. At present there are ... a) more scientific aretighized.

2. Itis very difficult ... b) the special serviced specialists
from various branches.

3. The main divisions of engineering) numerous branches of engineering.
are...

4. So, engineers must become ... d) complicated angeciaized
calculations are needed.

5. In designing even a simple machirg to give a satisfactory classification
of these branches.

6. Thus, any branch of engineeriy mechanical engineering, electrical

may require engineering, civil engineering,
structural engineering and chemical
engineering.
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Bnpaga 2. 3anoBHITh TaOJIUIIIO 32 3pa3KOM.

Branch of Engineering Specialist Object of Work
1. civil engineering civil engineer dams, tunnetsd ...
2. mechanical engineering
3. electrical engineering
a) a)

b) b)
4. structural engineering
5. chemical engineering

Mechanical engineering

Mechanical engineering has been recognized as araepbranch of
engineering since the formation of the InstitutmnMechanical Engineers in
Great Britain in 1847. The development of the textnachinery, steam engines,
machine-tools, pumping machinery, turbines andruztives of that time made
such a diversity interest for civil engineers ttrese and applied subjects were
called mechanical engineering.

Mechanical engineering deals with the design, can8bn and operation
of machines and devices of all kinds, and with aes® and sciences upon which
these depend. Among these machines are prime meuels as engines and
turbines using air, gas, steam and water as opgratedia; pumping machines
and other hydraulic apparatus; steam boilers, mgativentilating, air
conditioning and refrigerating equipment, transgitioh structures used in
aviation; automotive engineering, railroads andoshimachine-tools, special
machines for industry and for construction of bumdgs, railroads and harbours.
In fact, mechanical engineering enters into thekwoi all engineers whose
machines are to be developed for the processegeamiatists of the other
branches of engineering. To understand better xteneof the activities and
interests of mechanical engineers, the followingtsliof the professional
divisions and technical committees of the Americociety of Mechanical
Engineers (ASME) are given: professional divisioragplied mechanics,
aviation, fuel, graphic arts (printing), heat trf@ms hydraulics, industrial
instruments and regulators, management, materiagdling, metals
engineering, oil and gas power, process industpesduction engineering,
railroad, rubber and plastics, textiles, wood irtdes.

Bnpasa 3.IlocraBte peueHns B Passive Voice

1. We will finish this work in time. 2. They buithis house in 1960.
3. One uses chalk for writing on the blackboatdThey are translating this
article now. 5. The students finished their tramsfain time. 6. Thousands of
people attended this meeting. 7. He has just ippeed me. 8. The teacher has

18



explained it to us. 9. He wrote the report for h@. By sixo'clock they had
finished the work. 11. They have made a numbempiortant experiments in
this laboratory. 12. Livingstone explored Centrdlida in the 19th century.
13. They were playing tennis from four till five4.1They will show this film
on TV. 15. They are building a new Metro stationour street. 16. He wrote
this book in the 19th century. 17. We will bringetbooks tomorrow. 18. We
will do the work in the evening. 19. | have tramsththe whole text.

Bnpaga 4. 3anoBHITh cXeMy, BUKOPUCTOBYIOUH 1HPOPMAITIO 3 TEKCTY.

Mechanical engineering
machin¢s and devices I professiona) division
LESSON 7

Trends in The Modern Machine-Building Industry

The scientific and technological progress will aoné in engineering
along two main headlines. Firstly, it is automatiamcluding the creation of
«unmanned» industries. Secondly, raising the nétpband extending the
service life of machines.

This certainly requires new technology. The earbchmne modules made
on a large scale are well suited for xunmannedwsitnegs. Intense work is being
carried out by new robots. What we need is not ipemanipulators which can
take up a work piece and pass it on, but robot€hvban identify objects, their
position in space, etc.

We also need machines that would trace the entoeeps of machining.
Some have been designed and manufactured. Ovepastefew years this
country has created new automated coal-digging t®mp and machine
systems, installations for the continuous castihgt@el, machines for spindless
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spinning and shuttleless weaving, machine-tools é&bectrophysical and
electrochemical treatment of metals, unique weldiggipment, automatic rotor
transfer lines and machine-tool modules for flexiioldustries.

New technologies and equipment have been desigechdst branches
of engineering. In the shortest time possible we tar start producing new
generations of machines and equipment, which walllolw us to increase
productivity several times and to find a way foe thpplication of advanced
technologies.

Large reserves in extending service life for maekinan be found in the
process of designing. At present, advanced metlhade been evolved for
designing machines proceeding from a number oérgait Automatic design
systems allow for an optimizing of the solutionsdesign and technology when
new machines are still in the blueprint stage.

A promising reserve in increasing the life of paiss strengthening
treatment. In recent years new highly-efficient Imoels have been found. First
and foremost of them is the vacuum plasma methoctdating components
with hard alloy compounds, such as nitrides anthidas of titanium, tungsten
and boron. Methods have been designed for reimfgranachine parts most
vulnerable to wear and tear, such as in grain Iséeve to make them last
several times longer.

Thus, it is not merely numbers engineers and dsisrdare after, rather it
IS a matter of major characteristics. In other vgorthis is a matter of quality,
and not of the mere number of new machines, apmeatand materials.

Bnpasa 1. 3HaiiniTe mogaHi ci10Ba B TEKCTI Ta MEPEKIAiTh, YTOUYHITH iX
3HAYCHHA 3a KOHTCKCTOM

module, robot, to identify, manipulator, electropiwal, electrochemical,
unique, rotor, line, productivity, to reserve, erif, to optimize, vacuum,
plasma, component, nitride, carbide, titanium, agios

BnpaBa 2. Busnaure, sKi 3 TOJAaHUX BHUCJIOBJIIOBAaHb BIAMOBIIAIOTH
3MICTY TEKCTY.

1. There are two main trends in modern machine-bwgtdautomation and
raising of the reliability of machines. 2. The drea of «unmanned» industries
Is included into automation. 3. Machine modules asfabts are not suited for
«unmanned industries». 4. Automation and raisinthefreliability of machines
require new technologies. 5. Advanced technologies applied in most
branches of engineering. 6. The service life of mmae parts can't be increased
by strengthening treatment. 7. Hard alloy compousrésemployed for coating
components. 8. The process of designing can alswutmmated. This gives the
advantage of optimizing solutions in design anthnetogy.
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Bnpasa 3. [laiite BianoBiap Ha muTaHHS 3a Temowo «Trends in Modern
Machine-Building Industry».

1. Name the main trends in modern machine-buildiagWhat does
automation include? 3. In what way can automatemathieved? 4. What is the
role of new technologies? 5. Give some exampleadyfanced methods for
increasing the service life of machine parts. 6wHan the process of designing
be improved? 7. What is the main task of the ergggand scientists developing
new machines and technologies?

Bnpaga 4. [lepexiaaiTe peuyeHHs YKPaiHCHKOIO MOBOIO.

1. Strengthening raises the service life of macpaes. We can raise the
service life of machine parts by strengthening théFhe technology of
strengthening machine parts is called strengthem@ament. Different methods
are used for strengthening machine parts.

2. Automatic systems designing new machines help designing
engineer to solve many difficult problems. Designimcludes a number of
criteria. Designing new machines the designer balve various engineering
problems.

3. The industry producing all types of machines ar@thanisms is called
machine-building. Producing new generations of rmeesh and equipment
increases productivity. Producing new generatiodnsyachines and equipment
experts find ways for the application of advaneshnologies.

Bnpaga 5. [lepeknanaite peueHHs.

1. Much attention is being given at present to rtiedern equipment of
research laboratories. 2. The idea of construcingew auto plant was being
widely discussed some years ago. 3. Much is beimge do improve the
conditions for research work. 4. Wide investigatisrbeing carried on in the
field of machine-building now. 5. Many old plantsida shops are being
expanded and reconstructed now.

BnpaBa 6. CxianiTh pedeHHs, BHKOPUCTOBYIOUM TMOJAaHI (PopMuU
JI1E€CIIOBA.

1. ... was investigating ... 2. ... is supplied ... 3. ..lldesign ... 4. ... is
being established ... 5. ... will be reconstructed ..... Byvorks ... 7. ...was
being operated ... 8. ... is provided ... 9. ... will beparding ... 10. ... was
being developed ... 11. ... shall complete ...

Bnpagsa 7. Po3kpuiite qy>XKHU Ta TOCTaBTE J1€CIOBO B HEOOXIIHY dhopmy
yacy, CTa”Hy Ta BUIY.

1. The question about the new laboratory (to discasa special meeting
yesterday at 6 p.m. 2. Different types of cars kmdes (to produce) in our
country now. 3. This plant (to achieve) great ressul producing fuel equipment
years ago. 4. Many new service centres (to burdyur country now. 5. The
work still (to finish). 6. My friend (to work) at aew design of this forging when
| came to his laboratory a week ago. 7. Differendl\bfixtures (to test) in this
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laboratory. 8. This matter (to speak about) nowWhat you (to do) when |
came in? — | (to read) an article on internal costion engines. 10. The scale of
producing a new car (to increase) with every pasgear.

Bnpaga 8. Ilepeknaaith peueHHs YKpaiHCbKOIO MOBOIO.

1. Although machine-building has been a branch whdn activity for
centuries, only in the 30century have machines begun to assume such an all-
important role. 2. The engineer had visited maran{d and designing offices,
he had personally examined a great deal of difteygres of machines and had
done a lot of work in his thesis, before performiaglarge number of
experiments. 3. I'd like to know whether the ser@@sexperiments | have
already performed and the data which | have obtkiene enough. 4. These
remarkable technological achievements have becoassilge by specially
designed mechanisms and machines. 5. Man has ettaltnahigh and ultralow
temperatures, ultrahigh vacuums, superhigh pressunérahigh strength,
superelastic and superconducting materials andbleas able to study the
interaction of superhigh-energy particles.

LESSON 8

Reliability

Reliability is a basic requirement of any instrumgatant or machine. The
most ingenious machine is nothing but useless simies reliable.

At present the main defect in any machine is tlierdint service life of
its parts. The first to break down are parts withtibn, the most numerous in
any machine. Until quite recently scientists diein their explanations of why
parts subjected to friction break.

At present scientists are engaged in researchfiictcon and wear-and-
tear resistance. The results of their comprehensegearch will extend the
useful life of units with friction by thirty to ftfy percent as compared with what
we have now.

Sufficient reliability and long service life of Hiy complicated automatic
complexes, spaceships and assembly lines can besdrsy the high quality of
their components, their accurate assembly and raomis checking while in
operation, as well as by detecting faults as s@oth@y appear. This means that
instruments are necessary for checking metal §ijlletll kinds of test
installations and multiple switching control dewscéy which temperature,
pressure and density in any part of a system magdpected a number of times
over a period of only one second. We need diagnaststems and many
different types of flow detectors and sensors bgeaas it known, reliability is
the key which opens the way to large-scale autamati
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Bnpaga 1. JlaiiTe BiMOBiAb HA TUTAHHS.

1. Why is the service life of different machine tgadifferent? 2. What
factors do the service life and reliability of cdmpted systems depend on?
3. In what ways can the quality of machine partgspected?

Bnpaga 2. Ilepeknaaith peueHHs YKpPaiHCbKOIO MOBOIO.

1. All means of production have been recently moided in this field.
2. Sixteen specialized plants including the fiestton of a plant in Cheboksary
for the manufacture of heavy-duty tractors for mtion and construction
work had been put into operation by the end of 1379 he development in all
fields of science and technology has always beakeday a desire to advance
man’s potentialities in all directions. 4. Of lagesat attention has been paid to
have materials whose properties can be changeaanidlled. 5. Every tool,
machine and material used by the engineer to adgdmbpis purpose stems
directly from machine-tools or has been evolvedmfranachines which
themselves were produces by machine-tools. 6.h&bé¢ components have been
developed into a complicated mechanism, detailadvithgs have been made of
all component parts.

Bnpaga 3. CxiaaiTe peueHHs, BAKOPUCTOBYIOUH MOJaH1 (OPMU I1€CHTIB.

1. ... has worked out ... 2. ... is studying ... 3. ...wam@ealeveloped ...
4. ... has been made ... 5. ... works ... 6. ... has manukxdtt... 7. ...will be
produced ... 8. Had been finished ... 9. ... will havecdvered ...10 ... have
been developed ... 11. ...was referred to ... 12. ... lesnldetermined ...
13. ...was twisting ... 14. ... is bent ...

BnpaBa 4. 3anoBHITH MNPONYCKHM B JAPYroMy pPEUYEHHI1 JIECIOBOM
y MaCMBHOMY CTaHi 3 Mepiioro pedyeHHs. [lepexnanite peueHHs.

1. This complex has produced many new typed ofclehirecently. Many
new types of vehicles ... at this complex recentlyTBe KAMAZ plant has
occupied a huge territory of almost 1000 hectafebuge territory of almost
1000 hectares ... by the KAMAZ plant. 3. After thegemer has finally
checked the drawings and found them satisfactoatenals are ordered. After
the drawings ... finally and found satisfactory, nnitis are ordered. 4. The
scientists have proved that materials may existse@hwoperties are as superior
to those of diamond as diamond is superior to carlto... by scientists that
materials may exist whose properties are as suptrithose of diamond as
diamond is superior to carbon. 5. Our specialistd eepresentatives of the
Ranault company of France have worked out the t#dobical processes of
manufacturing the engines. Technological processfiesnanufacturing the
engines ... by our specialists and representativehefRenault Company of
France.
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Bnpagsa 5. Po3kpuiite 1yKH Ta TOCTaBbTE A1ECIOBO B HEOOXIAHY hopmy
yacy, CTa”Hy Ta BUIY.

1. Our plant (to re-equip) recently with every fagifor body work
including cold stamping of the main body componeg@tsNew machines (to
design) nowadays to deal with new problems whiattinaally arise in modern
industry. 3. More than half a century ago the phegimon of superconductivity
(to discover). 4. At present great progress (toehak technical re-equipment of
automobile transport. 5. This new model (to produnethe Volzhsky Motor
Works in Togliatti. 6. An all-plastic car (to exliiplately: nearly the whole car
except in the engine and transmission is of plastraeinforced plastics.

BnpaBa 6. IlepexnagiTh pedyeHHS Ha YKpPaiHCbKY MOBY, 3BEpTalOud
yBary Ha 0COOJIMBOCTI NEpeKIiay MaCUBHUX KOHCTPYKIIIH:

1. What progress was made in utilizing solar energyGreat attention
Is paid to social sciencaéis schoolsof higher learning. 3. University instruction
is based upon the unity of training and researchkwé. Special attention is
given to the use of electronic computers in teaghbh The laboratories are
fitted out with the latest equipment. 6. Its woskbased on the combination of
theoretical studies with practical training. 7. Wha solar energy used for?
8. Particular attention was paid to the reliabilapd safety of the machinery.
9. The economic might of the country is dependganuthe development of
its natural resources. 10. When a body is actech upp powerful outside
forces it is broken. 11. The experiments in labmias were followed by other
research and practical work. 12. When a body igestdd to high pressure it
changes its shape. 13. These plastics are workaddaexperimented upon in
different conditions. 14. Iron is acted upon by saaiir. 15. The first sputniks
were followed by a number of sputniks useddifferent purposes.

LESSON 9

Industrial Engineering and Automation

A major advance in twentieth century manufactuwas the development
of mass production techniques. Mass productionrsete manufacturing
processes in which an assembly line, usually aegnvbelt, moves the product
to stations where each worker performs a limitechioer of operations until the
product is assembled. In the automobile assemkdntpsuch systems have
reached a highly-developed form. A complex systdntanveyer belts and
chain drives moves car parts to workers who perfinthousands of necessary
assembling tasks.
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Mass production increases efficiency and produgtito a point beyond
which the monotony of repeating an operation ovet aver slows down the
workers. Many ways have been tried to increaseymtbdty on assembly lines:
some of them are as superficial as piping music the plant or paining the
industrial apparatus in bright colours others émg®&ing workers more variety
in their tasks and more responsibility for the prod

These human factors are important considerationsftustrial engineers
who must try to balance an efficient system of nfiacturing with the complex
needs of workers.

Another factor for the industrial engineer to cadesiis whether each
manufacturing process can be automated in whole part. Automation is a
word coined in the 1940s to describe processes loghwmachines do tasks
previously performed by people. The word was newtbe idea was not. We
know of the advance in the development of steaminesgthat produces
automatic valves. Long before that, during the Nedéiges, windmills had been
made to turn by taking advantage of changes inMine by means of devices
that worked automatically.

Automation was first applied to industry in contus-process
manufacturing such as refining petroleum, makinggastemicals, and refining
steel. A later development was computer-contradletbmation of assembly line
manufacturing, especially those in which qualitynttol was an important
factor.

Bnpagsa 1. IlepexianiTe pedyeHHs yKpaiHCHKOIO MOBOIO.

1. The technology used at this plant has been wegka?2. Every object of
our industrialized world has flown from the machtoel. 3. The production
engineer has planned the flow of the material ithte finished production.
4. After the engineer had made the necessary edilmus he applied his results
in designing a new project. 5. By the 1920s Soemjineers had introduced
some automatic machine-tools into most processindustries. 6. The
distinguishing qualities of aluminium have beenadié®d in this article. 7. The
new plastic has been selected for manufacturingotity of a new car. 8. The
properties of this substance had been determingkebgnd of last month. 9. All
the variables affecting the strength of this métave been controlled in the
mechanical test, the strength will have been detednby the end of this week.

Bnpaga 2. [lepedpa3yiite peueHHs, BXXUBIIH KOHCTPYKIIIIO @S ... as
Model: This car is the same size as that.
This car is a big (small) as that.

1. This device is the same price as that. 2. Tlashime is the same size
as that. 3. This tyre is the same height as thath#& suspension is the same
weight as that. 5. This tyre is the same widthhas. t6. These materials are the
same hardness as those. 7. This road is the sagté ks that.
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BnpaBa 3. Ilepedpasyiite peueHHs, BXKUBIIM HETaTUBHY KOHCTPYKIIIIO
not so ... as

Model: This problem is hardly as important as that.

This problem is not so important as that.

1. This method is hardly as effective as that.l#esE results are hardly as
interesting as Petrov’s. 3. Mr. Smith’s researclnasdly as important as Mr.
Black’s. 4. This device is hardly as useful as.tbafThis apparatus is hardly as
cheap as that. 6. Mr. Klimov’s knowledge in physgdardly as deep as Mr.
Ivanov’s.

Bnpagsa 4. Buznaure, K1 3 BUCJIOBIIOBAHb B1IMOBIAAIOTH 3MICTY TEKCTY.

a) 1. Mass production referred to manufacturingcesses with an
assembly line. 2. Mass production refers to manufaxg processes with
assembly line.

b) 1. Automated processes do tasks which have Ipegiormed by
people. 2. Automated processes do tasks which pexfermed by people.

c) 1. Automation was first applied to assembly imanufacturing, then to
continuous-process manufacturing such as refinitegl.s 2. Assembly line
manufacturing was a later development of induséisgbmation.

Bnpaga 5. JlaifTe BiAMOBIII Ha TUTAHHS.

1. What is a major development in manufacturingthe twentieth
century? 2. How is mass production often exempliflyy the assembly of
automobiles? 3. Discuss efficiency and productivity mass production.
4. Describe some experiments to increase prodtyctom assembly lines. 5.
When and why was the word “automation” coined? veGome examples of
automation that were in use before the word its@l§ created. 7. To what kinds
of industries was automation first applied? 8. What a later development in
industrial automation?

LESSON 10

Metals

Metals are materials most widely used in industgcduse of their
properties. The study of the production and properdf metals is known as
metallurgy.

The separation between the atoms in metals is ssmlnost metals are
dense. The atoms are arranged regularly and a@m @lier each other. That is
why metals are malleable (can be deformed and hbut fracture) and
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ductile (can be drawn into wire). Metals vary ghgan their properties. For
example, lead is soft and can be bent by handewigih can only be worked by
hammering at red heat.

The regular arrangement of atoms in metals givesntla crystalline
structure. Irregular crystals are called grainse Tgroperties of the metals
depend on the size, shape, orientation, and cotiof these grains. In
general, a metal with small grains will be harded atronger than one with
coarse grains.

Heat treatment such as quenching, tempering, oeadimg controls the
nature of the grains and their size in the metalalSamounts of other metals
(less than 1 per cent) are often added to a putalnhis is called alloying
(nerupoBanme) and it changes the grain structure and propevfiesetals.

All metals can be formed by drawing, rolling, hanmimg and extrusion,
but some require hot-working. Metals are subjeantdal fatigue and to creep
(the slow increase in length under stress) caus@igrmation and failure. Both
effects are taken into account by engineers whesigdmg, for example,
airplanes, gas-turbines, and pressure vesselsgioitémperature chemical proc-
esses. Metals can be worked using machine-toolsasitathe, milling machine,
shaper and grinder.

The ways of working a metal depend on its propertMany metals can
be melted and cast in moulds, but special conditame required for metals that
react with air.

General understanding:

. What are metals and what do we call metallurgy?
. Why are most metals dense?
. Why are metals malleable?
. What is malleability?
. What are grains?
. What is alloying?
. What is crystalline structure?
. What do the properties of metals depend on?
. What changes the size of grains in metals?
10. What are the main processes of metal forming?
11. How are metals worked?
12. What is creeping?

OCoOo~NOOAPA~,WNE

Bnpaga 1. 3akiHuiTh peUeHHS.

. Metals are...

. Metallurgy is...

. Most metals are...

. The regular arrangement of atoms in metals...
. Irregular crystals...

. The properties of the metals depend...

. Metals with small grains will be...

...controls the nature of the grains in the ineta
. Alloying is...
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10. All metals can be formed by...
11. Creepis...
12. Metals can be worked using...

Bnpagsa 2. [losicHIT 3HaU€HHS OJJAHUX CI1B aHTJIHCHKOI0 MOBOIO.
. malleability

. crystalline structure

. grains

. heat treatment

. alloying

. creep

OOl WNPE

Bnpaga 3. Ilepeknanith yKpaiHCbKOIO MOBOIO.

1. Mertanu — mUIbHI MaTepiaayd TOMY, III0 MK aTOMaMu B MeTaJlax Maja
B1/ICTaHb.

2.Metanmu  MalOTh  KPUCTAJIIYHY CTPYKTYpYy 4Yepe3  MpaBUIIbHE
pO3TarTyBaHHsS aTOMIB.

3. UuM MmeHIIe 3epHa, TeM TBEPIIIE METal.

4. 3arapTyBaHHsS ¥ BIANATIOBaHHS 3MIHIOIOTH (OpMy W po3Mip 3epeH
y MeTajax.

5. JleryBaHHsI 3MIHIOE CTPYKTYPY 3€pEH 1 BIaCTUBOCTI METAJIiB.

6. MeTtan neopmyeThes il pyHHYETHCS Uepe3 YTOMY i MOB3y4OCTi.

Steel

The most important metal in industry is iron argdatioy — steel. Steel is
an alloy of iron and carbon. It is strong and stiffit corrodes easily through
rusting, although stainless and other special steslist corrosion. The amount
of carbon in a steel influences its properties mmrably. Steels of low carbon
content (mild steels) are quite ductile and aredusethe manufacture of sheet
iron, wire, and pipes. Medium-carbon steels coimgirfirom 0.2 to 0.4 per cent
carbon are tougher and stronger and are useduasusél steels. Both mild and
medium-carbon steels are suitable for forging aetting. High-carbon steels
contain from 0.4 to 1.5 per cent carbon, are had larittle and are used in
cutting tools, surgical instruments, razor bladaed aprings. Tool steel, also
called silver steel, contains about 1 per centararand is strengthened and
toughened by quenching and tempering.

The inclusion of other elements affects the progeriof the steel.
Manganese gives extra strength and toughness. &beéhining 4 per cent
silicon is used for transformer cores or electronedg because it has large
grains acting like small magnets. The additionlamium gives extra strength
and corrosion resistance, so we can get rust-teefs. Heating in the presence
of carbon or nitrogen-rich materials is used torf@ hard surface on steel (case-
hardening). High-speed steels, which are extrenmgbortant in machine-tools,
contain chromium and tungsten plus smaller amouafs vanadium,
molybdenum and other metals.
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General understanding:

1. What is steel?

2. What are the main properties of steel?

3. What are the drawbacks of steel?

4. What kinds of steel do you know? Where are tresd?

5. What gives the addition of manganese, silicaha@mromium to steel?

6. What can be made of mild steels (medium-carliealss high-carbon
steels)?

7. What kind of steels can be forged and welded?

8. How can we get rust-proof (stainless) steel?

9. What is used to form a hard surface on steel?

10. What are high-speed steels alloyed with?

Bnpagsa 4. 3HaiifiTh oAaH1 CJI0BA Ta CJIOBOCIIOJYYEHHS B TEKCTI.

1. crinaB 3amiza i BYTJICIIO

2. MIITHUH 1 TBEPAUMA

3. IeTKO KOpo3ye

4. HeprkaBiova CTaNb

5. HU3bKUH BMICT BYTJICIIIO

6. KOBKICTb

. TMCTOBE 31130, APIT, TPyOH

8. KOHCTPYKIIHHI cTali

9. npunaTHi 175 KyBaHHS ¥ 3BaprOBaHHS

10. TBepAUii 1 KPUXKHIA

11.pi3anbHUi IHCTPYMEHT

12.xipypriuti iHCTPYMEHTHU

13.1HCTpyMEHTaIbHA CTAJIb

14.ynpouHtoBaTu

15. momaBaHHg Maprasmp (KpeMHil0, XpoMmy, Bojbdpamy, MOIiOJcHY,
BaHA/Ii10)

Methods Of Steel Heat Treatment

Quenching is a heat treatment when metal at ateigiperature is rapidly
cooled by immersion in water or oil. Quenching nskésel harder and more
brittle, with small grains structure.

Tempering is a heat treatment applied to steel eedain alloys.
Hardened steel after quenching from a high tempe¥as too hard and brittle
for many applications and is also brittle. Tempgyithat is re-heating to an
intermediate temperature and cooling slowly, redudkis hardness and
brittleness. Tempering temperatures depend ondhgasition of the steel but
are frequently between 100 and 650 °C. Higher teatpees usually give a
softer, tougher product. The color of the oxidenfiproduced on the surface of
the heated metal often serves as the indicatds ¢émperature.
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Annealing is a heat treatment in which a materidtigh temperature is
cooled slowly. After cooling the metal again becemmealleable and ductile
(capable of being bent many times without cracking)

All these methods of steel heat treatment are tsexbtain steels with
certain mechanical properties for certain needs.

General understanding:

1. What can be done to obtain harder steel?

2. What makes steel more soft and tough?

3. What makes steel more malleable and ductile?

4. What can serve as the indicator of metal tentpexavhile heating it?

5. What temperature range is used for tempering?

6. What are the methods of steel heat treatmenitfos@

Bnpaga 5. [lepexnaaiTe aHTT1HCHKOI0 MOBOIO.
1. remmnepatypa HOpMasizawii

2. TpiOHO3EPHUCTA CTPYKTYpa

3. MBUJKE OXOJIOKCHHSI

4.3arapToBaHa CTallb

5. ckmazn crani

6. OKiCHA IJTIBKa

. IHIUKATOP TeMIIepaTypH

8. MoBITEHE OXOJIOHKCHHS

LESSON 11

Metalworking Processes

Metals are important in industry because they aedsily deformed into
useful shapes. A lot of metalworking processes lmen developed for certain
applications. They can be divided into five broaougps:

1) rolling;

2) extrusion,

3) drawing,

4) forging,

5) sheet-metal forming.

During the first four processes metal is subjediedarge amounts of
strain (deformation). But if deformation goes ahigh temperature, the metal
will recrystallize — that is, new strain-free grauwill grow instead of deformed
grains. For this reason metals are usually roleedruded, drawn, or forged
above their recrystallization temperature. Thiscédled hot working. Under
these conditions there is no limit to the compresglastic strain to which the
metal can be subjected.
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Other processes are performed below the recrystadin temperature.
These are called cold working. Cold working hardemetal and makes the part
stronger. However, there is a limit to the stra@fdoe a cold part cracks.

Rolling

Rolling is the most common metalworking processréiman 90 percent
of the aluminum, steel and copper produced is ddleleast once in the course
of production. The most common rolled product iseth Rolling can be done
either hot or cold. If the rolling is finished colithe surface will be smoother and
the product stronger.

Extrusion

Extrusion is pushing the billet to flow through tloeifice of a die.
Products may have either a simple or a complexsceesction. Aluminum
window frames are the examples of complex extrission

Tubes or other hollow parts can also be extrudée ifitial piece is a
thick-walled tube, and the extruded part is shdpstgheen a die on the outside
of the tube and a mandrel held on the inside.

In impact extrusion (also called back-extrusionjurdmmoBka
BeIiaBnuBanueM), the workpiece is placed in the bottom of a haold a loosely
fitting ram is pushed against it. The ram forcesrietal to flow back around it,
with the gap between the ram and the die determitiie wall thickness. The
example of this process is the manufacturing ahalum beer cans.

General understanding:

. Why are metals so important in industry?

. What are the main metalworking processes?

. Why are metals worked mostly hot?

. What properties does cold working give to métals

. What is rolling? Where is it used?

. What is extrusion? What shapes can be obtaiitedextrusion?
. What are the types of extrusion?

~NOoO ook~ WNER

Bnpaga 1. 3HaiiniTh MogaH1 CIIOBOCIIOIYYEHHS B TEKCTI.
1. MOXyTB JIeTKO ehOpMyBaTHUCS

2. notpi6H1 popmu

3. miggaBaty OLTBIIUM Jedopmartisam

4.3epHa, BUIbHI BiJ AedopmMariii

5. TemriepaTypa nepeKpucTami3anii

6. tactuyHa aedopMallis CTUCKY

7. mporec 00poOKH MeTaTy

8. Bupib mpokary

9. oTBip DpinbepH

10. nepBicHuit

11.cknaguuii nepeTuH

12.mycrotim nerani

13. BUTbHO BXIJHUI ITyHXKEP

14.3a30p Mix mIyHx)epoM (IIyaHCOHOM) 1 IITaMIIOM
15. ToBITMHA CTIHKH
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Bnpaga 2. Ilepeknaaite Ha aHTJIIHCBKY MOBY.

1. 3naTHICTh MeTaly MEePEeKPUCTaTi30BYBaTUCS MPU BUCOKIN TeMIlepaTypi
BUKOPHUCTOBYETHCS TIPHU TapsiaoMy 00pOOICHHI.

2. Ilepexpucramnizaiiisi —I11e piCT HOBUX, BUILHUX B1J JieopMaliii 3epeH.

3. Ilixg 4gac rapsdoro oOpoOJIEHHS MeTal MOXKE 3a3HaTU JYXKE BEJHUKOI
JIaCTUYHOT Aedopmallii CTUCKY.

4. Xonoane oOpoOseHHS POOUTH METal TBEPAIIUM 1 MILHIIINM, aje
AesiKl METaJId MaloTh MEXY Aeopmariii.

5. JIucToBHil NpoKaT MOXke OyTH TrapsdyuM a00 XOJIOAHHUM.

6. [ToBepXxHs XOJIOJHOKATAHOTO JIUCTA OLIBIIN TJ1aKa ¥ BIH MIITHIIIIHA.

7. lonepeunnii mepepi3z Gimbepu Ui €KCTPy3li Moxke OyTH HPOCTHM
abo0 CKJIaJHUM.

8. AnroMiHi€BI 1 MiJHI CTUTaBHM € HAWMKpAIIMMU JIJIsT €KCTPY3il uepe3 iXHI0
MJIACTUYHICTh NpH Jedopmariii.

9. AnmomiHi€BI OaHKM, THOOMKHA JUisi 3yOHOI MacTH € MpUKIaTaMU
BUKOPHUCTAHHS IITAMITyBaHHS BUJIABJIFOBAHHSIM.

10.ToBmmHa CTIHKK aalOMiHIEBOI OaHKM BHU3HAYAETHCS 3a30POM MiXK
IyaHCOHOM 1 IITaMIIOM.

Drawing

Drawing consists of pulling metal through a die. eOtype is wire
drawing. The diameter reduction that can be aclieneone die is limited, but
several dies in series can be used to get theedagduction.

Sheet metal forming

Sheet metal forminguframmoska ymcroBoro mertamia) IS widely used
when parts of certain shape and size are need@dluties forging, bending and
shearing. One characteristic of sheet metal fornmsniipat the thickness of the
sheet changes little in processing. The metalretctted just beyond its yield
point (2 to 4 percent strain) in order to retaie thew shape. Bending can be
done by pressing between two dies. Shearing isttangwperation similar to
that used for cloth.

Each of these processes may be used alone, bntalifttaree are used on
one part. For example, to make the roof of an aalol@ from a flat sheet, the
edges are gripped and the piece pulled in tensienalower die. Next an upper
die is pressed over the top, finishing the formapgeration firammnosky), and
finally the edges are sheared off to give the fdhalensions.

Forging

Forging is the shaping of a piece of metal by pughvith open or closed
dies. It is usually done hot in order to reducerduired force and increase the
metal's plasticity.

Open-die forging is usually done by hammering & patween two flat
faces. It is used to make parts that are too blgetéormed in a closed die or in
cases where only a few parts are to be made. Thestéorging machines lifted
a large hammer that was then dropped on the war&plaut now air or steam
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hammers are used, since they allow greater cooweal the force and the rate of
forming. The part is shaped by moving or turninigatween blows.

Closed-die forging is the shaping of hot metal witihe walls of two dies
that come together to enclose the workpiece osiddls. The process starts with
a rod or bar cut to the length needed to fill thee &ince large, complex shapes
and large strains are involved, several dies maysied to go from the initial bar
to the final shape. With closed dies, parts cambde to close tolerances so that
little finish machining is required.

Two closed-die forging operations are given speniaes. They are
upsetting and coining. Coining takes its name ftbmn final stage of forming
metal coins, where the desired imprint is formedaanetal disk that is pressed
in a closed die. Coining involves small strains asmddone cold. Upsetting
involves a flow of the metal back upon itself. Axample of this process is the
pushing of a short length of a rod through a holamping the rod, and then
hitting the exposed length with a die to form tieadh of a nail or bolt.

General understanding:

. How can the reduction of diameter in wire drayvoe achieved?
. What is sheet metal forming and where it candszl?

. What is close-die forging?

. What is forging?

. What are the types of forging?

. What types of hammers are used now?

. Where are coining and upsetting used?

. What process is used in wire production?

. Describe the process of making the roof of a car

OCOoO~NOOITDWNPE

Bnpaga 3. IlepeknaaiTe aHT1HCHKOIO MOBOIO.

1. ITpu BOJIOYWIHHI JPOTY JlaMETp OTBOPY BOJOYMJIBHOI JOIIKH IIOpa3
3MEHIITY€ThCH.

2. llltammyBaHHS JIMCTOBOTO MeETajy MICTUTh y OOl KyBaHHS, BUTHH
1 00pi3KYy.

3. Hemenuka nedopmarliis Jucrta MpU PO3TIATaHHI JorMomarae 30epertu
HOBY (hopMy aeTasi.

4. 3miHa ¢GopMu MPH MITAMITYBaHHI MPOBOJUTHCS LUIIXOM CTHUCKYyBaHHS
MIK JBOMa IIITAMIIAMHU.

5. Kpai nucra npu mrammyBaHHI BIAPI3atOTHCS ISl OJIEP>KaHHA KIHIIEBUX
pPO3MIpIB.

6. [Ipu mpokoByBaHHI JeTajlb MOBHHHA OyTH Taps4yor0 JJsl 3MEHIICHHS
HEOOX1THUX 3yCHJIb 1 301TbIIEHHS TUIACTUYHOCTI METAIY.

7. Ilicnst KyBaHHS B 3aKpUTHX IITaMIax JAETalli HE BHUMAararTh BEIHKOI
MEXaHIYHOi 00POOKH.

8.1lpu xkapOyBanHi jaedopmalliss MeTaay HEBeJIUKa ¢ BIJOUTOK
(hopMy€EThCS Ha MIOBEPXHI METaIYy.

9. BucamkeHHS BUKOPHUCTOBYETHCS ISl BUTOTOBJICHHS TOJIIBOK IIBSIXiB
1 60MTIB.
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Metalworking and Metal Properties

An important feature of hot working is that it prdes the improvement
of mechanical properties of metals . Hot-workin@t{rolling or hot-forging)
eliminates porosity, directionality, and segregattbat are usually present in
metals. Hot-worked products have better ductilityd atoughness than the
unworked casting. During the forging of a bar, gnains of the metal become
greatly elongated in the direction of flow. As auk, the toughness of the metal
is greatly improved in this direction and weakemedirections transverse to the
flow. Good forging makes the flow lines in the §hed part oriented so as to lie
in the direction of maximum stress when the paplaged in service.

The ability of a metal to resist thinning and fraet during cold-working
operations plays an important role in alloy setattiin operations that involve
stretching, the best alloys are those which groanger with strain (are strain
hardening) — for example, the copper-zinc alloydst used for cartridges and
the aluminum-magnesium alloys in beverage cansgtwlkhibit greater strain
hardening.

Fracture of the workpiece during forming can re$wdm inner flaws in
the metal. These flaws often consist of nonmetatlotusions such as oxides or
sulfides that are trapped in the metal during redjn Such inclusions can be
avoided by proper manufacturing procedures.

The ability of different metals to undergo straaries. The change of the
shape after one forming operation is often limibgdthe tensile ductility of the
metal. Metals such as copper and aluminum are ohartle in such operations
than other metals.

General understanding:

1. What process improves the mechanical propesfiesetals?

2. What new properties have hot-worked products?

3. How does the forging of a bar affect the graahshe metal? What is
the result of this?

4. How are the flow lines in the forged metal oteghand how does it
affect the strength of the forged part?

5. What are the best strain-hardening alloys? Woaneve use them?

6. What are the inner flaws in the metal?

7. Can a metal fracture because of the inner flaw?

8. What limits the change of the shape during fograperations?

Bnpasa 4. 3Haii1iTh Y TEKCTI.

1. BaskiuBa 0COOIUBICTD TapSYOro 0OPOOICHHS

2. MOJIIIIIEHHS] MEXaHIYHUX BJIACTUBOCTEH MeTaly

3. HeonpaIbOBaHHUA BUITUBOK

4. HanpsIMOK MaKCHUMAaJIbHOT HAlIPyTH

5.31aTHICTh YHHUTH OIIP CTOHIIEHHIO 1 pyHHYBaHHIO
6. nposBIIATH OlbIIE epopMaliiiHe 3MILIHEHHS

(. pyiiHyBaHHs €Tl MPU IITaMITyBaHHI
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8. BHYTpIIIHI 1eQeKTH B MeTal

9. HemeTaIYH1 BKJIFOYEHHS

10.31aTHICTE MeTaJIB 3a3HaBaTu Aedopmarrii

11. 00MexyeThesl TUTACTUYHICTIO METATY MPU PO3TATAHHI

Bnpaga 5. Ilepeknanite Ha aHTJIIHCBKY MOBY.

1. Tapsiue 0OpoOJIEHHS MeTany MOMIMIIYyEe HOro MEXaHiuHl BIACTHBOCTI
1l yCyBa€ MOPUCTICTD 1 BHYTPILIHI 1e(PEKTH.

2. TlomoBXeHHS 3€peH Yy HampsAMKY IUIMHHOCTI NMPU KyBaHHI 3HAYHO
MOJIIIIYE MIMHICTE METAy B I[bOMY HAmpsSMKy W 3MEHIIyE HOro MILHICTh
y MONIEPEYHOMY .

3.T'apHe TpPOKOBYBaHHS OpIEHTY€ JiHII TUIMHHOCTI B HAMpPsIMKY
MAaKCUMAaJILHOI HaIIPpyTH.

4. Jledopmarriiine 3MIIIHEHHS METaTy MPU XOJIOJHOMY OOpOOJICHH] TyKe
BaXXJIMBO JIJISl OJIEPKAHHS METAIIB 3 MOJIMIIEHUMH BJIACTUBOCTSIMH.

5. BHyrpimHi nedextn merany — 1€ HEMETalluyHl BKJIIOYEHHS THITY
OKHUCIIIB 200 CyIb(diaiB.

6. 3MiHa QopMHM MpU IITAMITyBaHHI METAJIEBUX JIeTallel OOMEXYEThCS
IUTACTUYHICTIO METATy TIPH PO3TATAHHI.

LESSON 12

Mechanical Properties of Materials

Materials Science and Technology is the study denals and how they
can be fabricated to meet the needs of modern ¢témim Using the laboratory
techniques and knowledge of physics, chemistry, methllurgy, scientists are
finding new ways of using metals, plastics and othaterials.

Engineers must know how materials respond to eatdorces, such as
tension, compression, torsion, bending, and siAdlamaterials respond to these
forces by elastic deformation. That is, the malemnaturn their original size and
form when the external force disappears. The na$ermay also have
permanent deformation or they may fracture. Thealte®f external forces are
creep and fatigue.

Compression is a pressure causing a decreaseum&olWhen a material
Is subjected to a bending, shearing, or torsiomstimg) force, both tensile and
compressive forces are simultaneously at work. Wédenetal bar is bent, one
side of it is stretched and subjected to a tensiforae, and the other side is
compressed.
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Tension is a pulling force; for example, the foinea cable holding a
weight. Under tension, a material usually stretchresurning to its original
length if the force does not exceed the materabstic limit. Under larger
tensions, the material does not return complewlitst original condition, and
under greater forces the material ruptures.

Fatigue is the growth of cracks under stress. duwhen a mechanical
part is subjected to a repeated or cyclic strags$) as vibration. Even when the
maximum stress never exceeds the elastic limlyraof the material can occur
even after a short time. No deformation is seenndufatigue, but small
localized cracks develop and propagate throughmiderial until the remaining
cross-sectional area cannot support the maximusssstof the cyclic force.
Knowledge of tensile stress, elastic limits, and thRsistance of materials to
creep and fatigue are of basic importance in erlging.

Creep is a slow, permanent deformation that redrdte a steady force
acting on a material. Materials at high temperatusually suffer from this
deformation. The gradual loosening of bolts anddé&frmation of components
of machines and engines are all the examples epcilea many cases the slow
deformation stops because deformation eliminatesfdice causing the creep.
Creep extended over a long time finally leads eortipture of the material.

General understanding:

1. What are the external forces causing the elad#iformation of
materials? Describe those forces that change thedad size of materials.

2. What are the results of external forces?

3. What kinds of deformation are the combinatiorfstension and
compression?

4. What is the result of tension? What happensef ¢lastic limit of
material is exceeded under tension?

5. What do we call fatigue? When does it occur? Vdne the results of
fatigue?

6. What do we call creep? When does this type oharent deformation
take place? What are the results of creep?

Bnpasa 1.3HaiifiTh y TEKCTI.

1. BiAnmoBigaTH BUMOTaM Cy4acHO1 TEXHOJIOT11
2. BUKOPHUCTOBYIOUH JaOOPaTOpHI METOIU

3. HOBI1 c1IOCOOM BUKOPHUCTAHHS METAIIIB

4. CTUCK, pO3TATaHHS, BUTUH, KPYTIHHS, 3pi3
5. moBepTaTH NepBICHUM po3mip 1 hopmy

6. 30BHIIIIHA cUJia

7. mocrtiitHa aedopmartis

8. 3MeHIIeHHs 00CsTy

9. po3TATYBaNIbHI 1 CTUCKAIOY1 CHITH

10. nepeBuIyBaTH MEKa NPY>KHOCTI MaTepialy
11.noBTOprOBaHI IIUKJIIYHI HAIPYTH
12.pyliHyBaHHSs MaTepiany

13.p03BUTOK 1 MOMIUPEHHS APIOHUX TPIITUH
14.omip MaTepianiB MOB3y4OCTI 1 yTOMHU
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Bnpagsa 2. [lepexnaaiTe yKpaiHCbKOIO MOAAaH1 PEUYCHHS.

1. [IpyxHa gedopmariis — 11e peakiiist BCIX MaTepiaiiB Ha 30BHIIIHI CHIIH,
Taki SIK pO3TATaHHs, CTUCKYBaHHS, CKpDYYyBaHHs, BUTHH 1 3pi3.

2. YToMa i1 MOB3y4iCTh MaTepiaiiB € pe3ybTaTOM 30BHIIIHIX CHJI.

3.30BHIIIIHI CUJIM BUKJIMKAIOTH TMOCTIMHY AedopMalio W pyHHYBaHHS
MaTepiany.

4. Po3taryBanbHl W CTUCKYBaJIbHI CHJIM MPAIIOIOTh OJHOYACHO, KOJIU MU
3TMHAEMO ab0 CKpYYyeEMO MaTepial.

5. Po3tsranns marepiaiy, BUIIE BiJ MeX1 HOTO MPYKHOCTI, A€ TOCTIHHY
nedopmartiiro abo pyHHyBaHHS.

6. Konu nmeranp mpaiftoe AOBrUil 4ac mijl HUKIIYHUMHU HaOpyramu, y Hii
3'SIBJISIIOTHCS] HEBEJIHKI TPIIIMHM, 10 3POCTAIOTh YE€PE3 yTOMY METAIY.

7. IToB3y4icTh —I1€ OBLJIbHA 3MIHA PO3MIPY J€Tal il HApPyToXo.

Mechanical Properties of Materials

Density (specific weight) is the amount of massaimnit volume. It is
measured in kilograms per cubic metre. The demsityater is 1000 kg/fbut
most materials have a higher density and sink itemw@&luminium alloys, with
typical densities around 2800 kg rare considerably less dense than steels,
which have typical densities around 7800 Kky/Bensity is important in any
application where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistatweleformation such as
stretching or bending. The Young modulus is a measid the resistance to
simple stretching or compression. It is the rafithe applied force per unit area
(stress) to the fractional elastic deformationasfy. Stiffness is important when
a rigid structure is to be made.

Strength is the force per unit area (stress) thata#erial can support
without failing. The units are the same as thosBtiffness, MN/m, but in this
case the deformation is irreversible. The yieleérsgth is the stress at which a
material first deforms plastically. For a metal theld strength may be less than
the fracture strength, which is the stress at whibineaks. Many materials have
a higher strength in compression than in tension.

Ductility is the ability of a material to deform thout breaking. One of
the great advantages of metals is their abilithedormed into the shape that is
needed, such as car body parts. Materials thatarductile are brittle. Ductile
materials can absorb energy by deformation bulidntaterials cannot.

Toughness is the resistance of a material to bmgakhen there is a crack
in it. For a material of given toughness, the stiaswhich it will fail is inversely
proportional to the square root of the size of thegest defect present.
Toughness is different from strength: the toughssels, for example, are
different from the ones with highest tensile sttbn@rittle materials have low
toughness: glass can be broken along a chosemyiffiest scratching it with a
diamond. Composites can be designed to have coablgiegreater toughness
than their constituent materials. The example ofeay tough composite is
fiberglass that is very flexible and strong.
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Creep resistance is the resistance to a gradualgpent change of shape,
and it becomes especially important at higher teatpees. A successful
research has been made in materials for machins paat operate at high
temperatures and under high tensile forces witlgratually extending, for
example the parts of plane engines.

General understanding:

. What is the density of a material?

. What are the units of density? Where low densityeeded?

. What are the densities of water, aluminium &ed|3

. A measure of what properties is stiffness? W8tdgfmess is important?

. What is Young modulus?

. What is strength?

. What is yield strength? Why fracture strengttalisays greater than
yield strength?

8. What is ductility? Give the examples of ductiwterials. Give the
examples of brittle materials.

8. What is toughness?

9. What properties of steel are necessary for tlufacturing of:
a) springs, b) car body parts, c) bolts and nytsutting tools?

10. Where is aluminium mostly used because oigts veight?
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Bnpasa 3.3HaiiniTh Mo1aH1 CIOBOCHIOTYYEHHS Ta PEUYCHHS B TEKCTI.

1. KiTBKICTh MacH B OJIMHUIII 00'€eMyY

2. KijorpaMm Ha KyO1uHUN METp

3. omip aedopmariii

4. BIIHOIIEHHS MPHUKIAIEHOI CUJIM Ha OJUHHIIO TUIOIIl 10 YacCTKOBOI
npy>xHoi nedopmariii

5. )KOpPCTKAa KOHCTPYKITIS

6. MIIIHICTH HA CTUCK

7.31aTHICTh MaTepiany aeopMyBaTHUCs HE PYHHYIOUYHUCH

8. morMHaTH eHEeprito NUITXoM aedopmartii

9. Hazaj MPOMOPIIIHHO KBaJpaTy po3Mipy aedekty

10.mocrynoBa 3miHa popmu

11.migBuIIeHI TeMnepaTypu

12.BUCOKI PO3TSKHI 3yCHILIS

Bnpaga 4. [lepexnaaiTe Ha YKpaiHCBKY MOBY.

1. IllinbHICTh BUMIPSETHCS B KIJIOTpaMax Ha KyOIUYHHUI METP.

2. binpmiicte MaTepianiiB MarOTh OlIBII BHUCOKY IIUIBHICTH, HIK BOJA,
1l TOHYTbH Y BOJII.

3. lllinpHICTh MaTEpiamy ay’Ke BaXKJIMBa, 0COOJMBO B aBiallii.

4. Monyne FOHra — BIJHOIIEHHA NPHUKIAIEHOI CHJIM J0 TPYKHOL
nedopmMaiiii JaHOTO MaTepiany.

5.UuM Ouibln TBEpAMM MeTal, TeM MeHIIe BiH JAe)OpMYyeEThCA
1] HABAHTAXEHHSIM.
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6.Komu wmeran po3TAryrOTh, BiH CHOYAaTKy Teue, TOOTO IJIACTHYHO
neopMy€EThCH.

7. CBUHELD, M1/b, AJITFOMIHIH 1 30JI0TO —HAWKOBKIIIII METAJIH.

8.Omip MOB3y4OCTI € HayXe BaXKJIMWBOK BIACTUBICTIO MaTepiajiB, SKi
BUKOPHCTOBYIOTHCS B aBlallitHUX MOTOpaXx.

Famous People Of Science and Engineering

Sikorsky Igor Ivanovich was a well-known aircrafingeneer and
manufacturer.

Sikorsky was born in 1889 in Kiev, in the Ukraimgd got his education
at the naval college in St. Petersburg, and latdfiev and Paris. He was the
first to make experiments in helicopter design1€13 he designed, built, and
flew the first successful aeroplane. Later he bmillitary aircrafts for Russia
and France.

In 1919 Sikorsky moved to the United States aner laélped to organize
an aircraft company that produced a series of sngine flying boats for
commercial service. Sikorsky became an Americageritin 1928. In the late
1930s he returned to developing helicopters andymed the first successful
helicopter in the west. Helicopters designed byo&ky were used mostly by
the US Army Air Forces during World War II. He digd1972 at the age of 83.

Tupolev Andrey Nikolayevich, famous aircraft deggnwas born in
1888. He graduated from the Moscow Higher Technigahool, where he
designed the first Russian wind tunnel. He helpedfdund the Central
Aerohydrodynamics Institute in 1918 and later waorkes the head of its design
bureau. During his career he directed the desigmat than 100 military and
commercial aircraft, including the TU-2 and TU-4nliwers used in the World
War Il. In 1955 he designed the TU-104, the fim$genger jet airliner. His TU-
144 supersonic jet liner began its commercial pag=eflights in 1977.

LESSON 13

Machines and Work

Defined in the simplest terms a machine is a dethe¢ uses force to
accomplish something. More technically, it is a idevthat transmits and
changes force or motion into work. This definitiomplies that a machine must
have moving parts. A machine can be very simpke & block and tackle to
raise a heavy weight, or very complex, like a oatt locomotive or the
mechanical systems used for industrial processes.

A machine receives input from an energy source teaasforms it into
output in the form of mechanical or electrical ggyeMachines whose input is a
natural source of energy are called prime moveegumdl sources of energy
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include wind, water, steam, and petroleum. Windmdhd waterwheels are
prime movers; so are the great turbines driven biewor steam that turn the
generators that produce electricity; and so arermal combustion engines that
use petroleum products as fuel. Electric motorsnateprime movers, since an
alternating current of electricity which supplie®shelectrical energy does not
exist in nature.

The terms like work, force, and power are frequentied in mechanical
engineering, so it is necessary to define themigec Force is an effort that
results in motion or physical change. If you userymuscles to lift a box you
are exerting force on that box. The water whiclketrthe blades of a turbine is
an exerting force on those blades, thereby settiegn in motion.

In a technical sense work is the combination offtdree and the distance
through which it is exerted.

To produce work, a force must act through a digtaticyou stand and
hold a twenty-pound weight for any length of tingpegu may get very tired, but
you are not doing work in an engineering senseusecthe force you exerted to
hold up the weight was not acting through a distaftowever, if you raised the
weight, you would be doing work.

Power is another term used in a special technaaes when speaking of
machines. It is the rate at which work is performed

In the English-speaking countries, the rate of gawork is usually given
in terms of horsepower, often abbreviated hp. Yall kemember that this
expression resulted from the desire of the invedsones Watt to describe the
work his steam engines performed in terms thatchistomers could easily
understand. After much experimentation, he setibed a rate of 33,000
footpounds per minute as one horsepower.

In the metric system power is measured in termwaifs and kilowatts.
The kilowatt, a more widely used term, equals auslamd watts or
approximately 1/3 horsepower in the English system.

Bnpasa 1. PosmoainiTe mojaHi €jI0Ba B TPU IPYIH. a) IMO3HAYAIOThH
OCHOBHI MOHATTA (i3ukM W MexaHikd; O0) IM03HAYAIOTh JKEpesia CHEprii;
B) MEXaHi3MH, MalllHHH.

wind, power, water, force, work, steam, wind mpetroleum, turbine,
motion, weight, block, device, locomotive, inpuytput, steam engine, rate,
effort, distance, generator, part, weight.

BnpaBa 2. 3’eqnaiiTe TepMiH 3 BU3HAUEHHSM, 11O WOMY BiAMOBIgaE,
HABEJCHUM Y MPaBiil KOJOHIII.

Machine the rate at which work is performed
Prime mover a device that uses force to accompbshething
Force i [an effort that results in motion or physical change
Work a machine whose input is a natural source of energy
a combination of the force and the distance through
Power S
which it is exerted
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BnpaBa 3. [logani Ji€ciioBa 4acTo MOETHYIOTHCS 3 MOHATTAMH (Di3UKH
Ta MexaHiku. CKIaiTh 13 HUMH JIIE€CIIBHI CIIOJYKH, BAKOPUCTOBYIOUM MaTepiall
TEKCTY.
Model: to transmit — to transmit motion / force
to produce, to transform, to supply, to resultenexert, to

Bnpaga 4. Iligroryiite po3ropHyTi BiJNOBI/II Ha MUTaHHS:

1. What is a simple definition of a machine? Whaai more technical
definition? What does this definition imply? 2. Bebe some very simple
machines. What are some complex ones? 3. Whathamadchines called whose
input is a natural source of energy? What are suemigral sources of energy and
the machines that use them? 4. Why aren't eleatiotors prime-movers?
5. What is force? Give some examples. 6. What iskwdlow can work be
expressed mathematically? Give an example. 7. \ighadpwer? 8. How is the
rate of doing work usually given in the English-gki@g countries? Why was
the term invented? 9. In what terms is power messur the metric system?

Bnpaga 5. [Ipouunraiite Ta nepexaaaiTh TEKCT.
Couplings and Clutches

Couplings and clutches are intended to connectsslafother revolving
parts and in modern mechanical engineering thew fimtegral components of
almost all machines. Couplings and clutches lirdetber the shafts of turbines
and generators, prime movers and driving mechaniamsvell as the shafts of
separate units and assemblies effect smooth oranitasteous starting
stopping, reversing and gear change of machinedgegragainst overload
and racing and prevent reverse rotation.

Hence the great diversity of types of couplings ahatches and the
continuous development of new designs.

Clutches are employed to connect and disconnedtssharing their
relative mation (under load) or at standstill. According to thecks which keep
them engaged, clutches may be divided into fourugso friction, claw
(toothed) electromagnetic fluid, and electromagngiowder, and hydraulic
clutches. Depending on the manner in which clut@dresoperated they are
subdivided into those controlled by an operatoeatly or by means of auxiliary
force, and power controlled clutches.

Advantages of Welded Work over RivetedVork

The application of welding instead of riveting tmake permanent
joints has a number of advantages, the chief beacapmomy of material and
labour. Metal is saved due to:

(a) the lighter weight of members joined by weldi(tge weight of
welds comprises about 1-1,5 per cent of the worlghtewhile the weight of
rivets is about 3.5-4 per cent);

(b) the better utilization of metal due to the alzse of holes which
weaken the- effective sections;
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(c) the possibility of a wide use of butt-joined sesamequiring no
additional elements such as straps.

The use of welding instead of riveting saves oraeerage 10 to 20 per
cent in weight.

Less labour is required because it is no longeessary to lay out, punch
or drill the holes. Besides riveting is much moremplicated and less
productive job than welding which can be often édygautomated.

LESSON 14

Machine-Tools

Machine-tools are used to shape metals and othe&riala. The material
to be shaped is called the workpiece. Most mactooks- are now electrically
driven. Machine-tools with electrical drive are teasand more accurate than
hand tools: they were an important element in tlegetbpment of mass-
production processes, as they allowed individuatspto be made in large
numbers so as to be interchangeable.

All machine-tools have facilities for holding batie workpiece and the
tool, and for accurately controlling the movemehthe cutting tool relative to
the workpiece. Most machining operations generatgel amounts of heat, and
use cooling fluids (usually a mixture of water ands) for cooling and
lubrication.

Machine-tools usually work materials mechanically bther machining
methods have been developed lately. They incluéenatal machining, spark
erosion to machine very hard materials to any shgpmeans of a continuous
high-voltage spark (discharge) between an electanue a workpiece. Other
machining methods include drilling using ultrasouadd cutting by means of a
laser beam. Numerical control of machine-tools dledible manufacturing
systems have made it possible for complete systémmachine-tools to be used
flexibly for the manufacture of a range of products

Lathe

Lathe is still the most important machine-tool. ptoduces parts of
circular cross-section by turning the workpiece on its axis and cuttig |
surface with a shargstationary tool. The tool may be movesildewaysto pro-
duce a cylindrical part and moved towards the wetg to control thelepth of
cut. Nowadays all lathes are power-driven by eleatnotors. That allows
continuous rotation of the workpiece at a varidtgmeeds. The modern lathe is
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driven by means ofh headstock supporting a hollowspindle on accurate
bearings and carrying eitherchuck or a faceplate,to which the workpiece is
clamped. The movement of the tool, both alonglaiiee bedand at right angle
to it, can be accurately controlled, snabling a part to be machined to close
tolerances.Modern lathes are often under numerical control.

General understanding:

1. What are machine-tools used for?

2. How are most machine-tools driven nowadays?

3. What facilities have all machine-tools?

4. How are the cutting tool and the workpiece cdaaring machining?

5. What other machining methods have been develi@pelg?

6. What systems are used now for the manufactueerahge of products
without the use of manual labor?

7. What parts can be made with lathes?

8. How can the cutting tool be moved on a lathe?

9. How is the workpiece clamped in a lathe?

10. Can we change the speeds of workpiece rotatianathe?

11. What is numerical control of machine tools ufe@

Bnpasa 1. 3HaiiniTe mojaHi C10Ba Ta CJIOBOCIIONYYEHHS B TEKCTI.
1. 06pobmroBaHuii MaTepian

2. eIEeKTPONPUBO

3. OLIBIIT TOYHUIA

4. okpeMi geTani

5. mporec MacoOBOTO BUPOOHUIITBA

6. MpUCTOCYBaHHS ISl TPUMAHHS P131s 1 aeTai
7. onepallii 3 MEXaHIYHOTOM 0OPOOJIEHHS JIeTal
8. BUCOKOBOJILTHUH pO3psia

9. cBepIIIHHS YJIBTPa3BYKOM

10. pi3aHHs 3a JONOMOTOIO JIa3€PHOTO ITPOMEHS
11.rHy4Ki BUpOOHUY1 CUCTEMHU

12. nerani Kpyriaoro nepeTuHy

13.moBepTaTu AeTasb HABKOJIO ii OCl

14.pyxatu y0ik, pyXaTu B HAMpPsSIMKY A0 AeTall
15.rnubunHa pizaHHs

16.6e3nepepBHEe 0OEpTaHHA AeTall

17.pyx pi3us B3AOBXK CTAHUHU

Bnpaga 2. Ilepexnanite Ha aHTJIIMHCBKY MOBY.

1. Tokapuuii BepcTat J03BOJISIE pOOUTH JI€TaNl KPYIJIOro MEPETUHY .

2. [leranp 3axXuMaeTbcsi B MAaTpoHI ab0 Ha TUTaHIIAMO1 TOKapHOTO
BepcTaTa.

3. Pizenb Moke pyxaTucs SK Y3J0BXK CTaHHHHU, TaK 1 MiJl MPIMUM KYyTOM
IO Hel.

4. Cy4acHi TOKapChKi BEPCTaTH YaCTO MAIOTh IU(PPOBE KEPYBaHHS.
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Milling Machine

In a milling machine the cutter is a circular devigith a series of cutting
edges on its circumference. The workpiece is helddable that controls the
feed against the cutter. The table has three dessibvements: longitudinal,
horizontal, and vertical; in some cases it can atdate. Milling machines are
the most versatile of all machine tools. Flat ontoared surfaces may be
machined with excellent finish and accuracy. Anghdsts, gear teeth and cuts
can be made by using various shapes of cutters.

Drilling and Boring Machines

To drill a hole usually hole-making machine-toaote ased. They can drill
a hole according to some specification, they calarga it, or they can cut
threads for a screw or to create an accurate sigesmooth finish of a hole.

Drilling machines are different in size and funatidrom portable drills to
radial drilling machines, multispindle units, autamino production machines, and
deep-hole-drilling machines.

Boring is a process that enlarges holes previotdisiied, usually with a
rotating single-point cutter held on a boring bad ded against a stationary
workpiece.

Shapers and Planers

The shaper is used mainly to produce different dlafaces. The tool
slides against the stationary workpiece and cut®mm stroke, returns to its
starting position, and then cuts on the next strefer a slight lateral
displacement. In general, the shaper can make @afigce having straight-line
elements. It uses only one cutting-tool and istinetéy slow, because the return
stroke is idle. That is why the shaper is seldoontbon a mass production line.
It is, however, valuable for tool production and ¥eorkshops where flexibility
Is important and relative slowness is unimportant.

The planer is the largest of the reciprocating mreetools. It differs from
the shaper, which moves a tool past a fixed wodeleecause the planer moves
the workpiece to expose a new section to the toké the shaper, the planer is
intended to produce vertical, horizontal, or diagocuts. It is also possible to
mount several tools at one time in any or all toolders of a planer to execute
multiple simultaneous cuts.

Grinders

Grinders remove metal by a rotating abrasive whéble wheel is
composed of many small grains of abrasive, bondgdther, with each grain
acting as a miniature cutting tool. The procesgivery smooth and accurate
finishes. Only a small amount of material is rentbat each pass of the wheel,
so grinding machines require fine wheel regulatibne pressure of the wheel
against the workpiece is usually very light, sa tiranding can be carried out on
fragile materials that cannot be machined by otlh@eventional devices.

General understanding:

1. What is the shape of a cutter in a milling macfine

2. What moves in a milling machine, a table or thec@

3. What possible movements has the table of angitihachine?
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4. What kind of surfaces and shapes may be machiyed milling
machine?

5. What can we use a drilling machine for?

6. What kinds of drilling machines exist?

7. What is rotated while boring, a cutter or a wpréce?

8. Describe the work of a shaper (planer).

9. What must be done to execute multiple simultaseits on a planer?

10. What is the working tool in a grinder?

11. Can we obtain a very smooth surface after grqnend why? 12. Can
we grind fragile materials and why?

Bnpagsa 3. [lepexnaaiTe Ha aHTTIICHKY MOBY.

1. ToxapHwmii BepcTaT yce 1€ 3aIHIIA€ThCs HAMBAXKIUBIIINM BEPCTATOM.

2.Yci cyuacHi TOKapHi BepcTaTtu 001aHaH1 eJIeKTPOIPUBOIAMH.

3. Pyx iHCTpyMEHTa KOHTPOIIOETHCS 3 BUCOKOIO TOUYHICTIO.

4. EnekTponpuBOa  J03BOJISIE  OOpOOJSATH  3aroTOBKY Ha  PI3HUX
IITBUKOCTSIX.

Dies

Dies are tools used for the shaping solid materiatpecially those
employed in the pressworking of cold metals.

In presswork, dies are used in pairs. The smaigerat punch, fits inside
the larger die, called the matrix or, simply, the.dl'he metal to be formed,
usually a sheet, is placed over the matrix on tlee The punch is mounted on
the press and moves down by hydraulic or mechafooee.

A number of different forms of dies are employed ddferent operations.
The simplest are piercing dies, used for punchoigshh Bending and folding dies
are designed to make single or compound bendsmbication die is designed to
perform more than one of the above operations i@ stnoke of the press.
A progressive die permits successive forming opmratwith the same die.

In coining, metal is forced to flow into two matofidies, each of which
bears a engraved design.

Wiredrawing Dies

In the manufacture of wire, a drawplate is usuettyployed. This tool is a
metal plate containing a number of holes, succebsikess in diameter and
known as wire dies. A piece of metal is pulled tlgio the largest die to make a
coarse wire. This wire is then drawn through thalnhole, and then the next,
until the wire is reduced to the desired measuréméfiredrawing dies are
made from extremely hard materials, such as tungsiebide or diamonds.

Thread-Cutting Dies

For cutting threads on bolts or on the outsideipég a thread-cutting die
Is used. It is usually made of hardened steel enftihm of a round plate with a
hole in the centre. The hole has a thread. To cubuside thread, the die is
lubricated with oil and simply screwed onto an we#tded bolt or piece of pipe,
the same way a nut is screwed onto a bolt. Thespanding tool for cutting an
inside thread, such as that inside a nut, is call&gp.
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Bnpaga 4.3Haii1iTh y TEKCT1 MOJIaH1 CIIOJIYKH.
1. BUIansATH METaNIeBY CTPYKKY

2.TOCTpHil pi3ajibHUM Kpai

3. BMICT BYIJICI[IO

4. pizajbHa 3/1aTHICTh

5. cTanp 15 MIBUJIKICHOTO Pi3aHHs

6. BuMpaBieHHs HUTiQyBaIbHUX KiJI

7. TigpaBniyHUN a00 MEXaHIYHUHN THCK

8. pi3Hi popMu ITAMIIIB

BnpaBa 5. IlepeknaniTs Ha aHrniﬁCLKy MOBY.

1. Vei pizui # (I)pesn MOBUHHI MaTH TOCTPY plBaJIBHy KpamkKy.

2. Ilig yac pi3aHHA pi3ajbHUM IHCTPYMEHT 1 J€Talb MAaloTh BUCOKY
TEMIIEPaTypy ¥ MOBUHHI OXOJIOKYBATHCS.

3. Byrneneni ctaji 4acTo BUKOPUCTOBYIOTHCS JJISI BUTOTOBJICHHS Pi3IIiB,
TOMY III0 BOHH HEJIOPOTT.

4. I1IBuakopi3alibHi CTalll MICTATH BOJIb(paM, XpoM 1 BaHAIIH.

5. AnMa3d BHUKOPUCTOBYIOTBCS IS pi3aHHA a0Opa3WBHUX MaTepiajiB
1 YUCTOBOTO 0OPOOJICHHS IMOBEPXHI TBEPAUX MaTEPIalliB.

6. Jlns1 pi3HUX omeparliif BUKOPUCTOBYIOTh Pi3HI IITAMITH.

7. BonouniibH1 AOUIKU AJIsL APOTY POONIATHCSA 3 Ty’KE TBEPIUX MaTepialiB.

8. Pi3p00Hapi3HI MIAIKY i MITYUKA BUKOPUCTOBYIOTHCS JJIsl HApi3yBaHHS
p13b0JICHHS 30BHI U yCepeAMHI.

FAMOUS PEOPLE OF SCIENCE AND ENGINEERING
George Stephenson

George Stephenson was a British inventor and eagile is famous for
building the first practical railway locomotive.

Stephenson was born in 1781 in Wylam, near Neweasgton Tyne,
Northumberland. During his youth he worked as anfian and later as an
engineer in the coal mines of Newcastle. He inwkmee of the first miner's
safety lamps independently of the British inverttormphry Davy. Stephenson's
early locomotives were used to carry loads in coales, and in 1823 he estab-
lished a factory at Newecastle for their manufacture 1829 he designed a
locomotive known as the Rocket, which could camyhbloads and passengers
at a greater speed than any locomotive constriaitéaat time. The success of
the Rocket was the beginning of the constructioloobmotives and the laying
of railway lines.

Robert Stephensonthe son of George Stephenson was a British civil
engineer. He is mostly well-known known for the swuaction of several
notable bridges.

He was born in 1803 in Willington Quay, near Newieagpon Tyne, and
educated in Newcastle and at the University of Ealigh. In 1829 he assisted
his father in constructing a locomotive known as Rocket, and four years later
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he was appointed construction engineer of the Bigimam and London
Railway, completed in 1838. Stephenson built sdaraous bridges, including
the Victoria Bridge in Northumberland, the BritaanBridge in Wales, two
bridges across the Nile in Damietta in Egypt and Wictoria Bridge in
Montreal, Canada. Stephenson was a Member of Remtiafrom 1847 until his
death in 1859.

LESSON 15

There are three types of internal combustion esgindich are of great
Importance to our industrial life and us. These¢hare the petrol engine, the
diesel engine and the gas turbine.

They all three breathe air. They burn a liquid logdrbon fuel. They
produce mechanical work and also, a great disadgantxhaust gases.

However, there are differences in the principleshefr construction and
operation. The first two, the petrol engine anddlesel engine are reciprocating
engines. That is, they are based on a piston mawitign a cylinder. The third
engine, the one we are most interested in today,gts turbine, is a rotary
engine.

There are two basic types of a rotary engine, unigotjet and the turbo-
prop. The turbo-jet is a very reliable engine.dhsists of a main shaft at one
end of which there is an axial compressor and thercend is a turbine. The
purpose of this turbine is to drive the compresBetween the compressor and
the turbine are combustion chambers into whichfulekis injected. The fuel is,
in fact, kerosene.

Air enters the compressor, the compressor is tgris it passes through
the compressor it increases both in pressure amnemperature. Then it flows
into the combustion chambers, mixes with the funel at constant pressure the
temperature goes up to a very high level. The gtsas expand through the
turbine. The turbine extracts work from those gemes turns the compressor.
So, the turbine has no part in propelling the aftcto which this turbine is
attached. The propulsion of the aircraft is dugh® reaction of the exhaust
gases. A jet engine is a reaction engine.

The second type is the turbo-prop. The two engimedundamentally the
same: a turbine, a compressor and combustion chranbedween the two of
them. But here instead of an axial compressor, wageha centrifugal
compressor. In this engine, the turbine has tweatfans. It not only has to run
the compressor, it also turns the propeller becausea propeller engine.

Both of these engines have certain advantagesaonemiprocating engine.
The first and the most important is that these meghave a high power-weight
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ratio. In other words, for a given weight of engithe power they produce is
much larger than that of a piston engine. The st@b@aracteristic is that they
are very simple and have a very small number ofingpparts. The third one is
that they are able to run independent of water Iyugpf great importance is
their rapid starting. From the time you start the-up procedure to the time the
full power is developed is about 30 seconds contptzesome minutes with a
reciprocating engine.

The major use of these engines is in aviation. Beeaf the high power-
weight ratio, it has made aviation faster. Theeeaher uses, one of them being
in electricity generation.

Bnpaga 1. [IpouunTaiiTe peueHHs.

1. They produce mechanical work and ..., a gresdd¥iantage, exhaust
gases.

2. ..., the turbine has no part in propelling threraft to which this engine
Is attached.

3. ..., for a given weight of engine the power thegduce is much larger
than that of a piston engine.

4. ... there are differences in the principles le¢irt construction and
operation.

BulbepiTh 1 BcTaBTe MpOITyIIEHI B HUX MO/IaH1 CJIOBA-3B'SI3KH:

a) thus; d) so; g) in other words;
b) however; e) but; h) also;
¢) in this way; f) unless; 1) on the condition if.

[lepexnaaiTe peyeHHs Ha YKPATHCHKY MOBY.

Bnpaga 2. J[aiiTe BimOB111 HA MTUTAHHS.

1. How many types of internal combustion enginestlaere?

2. The engines are based on a bar moving withylieder, aren't they?

3. Does the air in the compressor increase botlpressure and in
temperature?

4. Which of these engines have certain advantages @ reciprocating
ones?

5. Where are the combustion chambers set in teyrehgine?

6. Is the gas turbine of a diesel engine typerotary one?

Bnpasa 3. 3akiHuiTh peueHHS TaK, M00 HOro MoxkHa OyJI0 BUKOPUCTATH
B SIKOCTI y3arajJbHIOBAJIHHOTO MTOBITOMJICHHS.

The text tells us...

a) ... about the origin of the engines.

b) ... these three types of internal combustioniresgbreathe air, burn
liquid hydrocarbon fuel and produce mechanical work

c) ... the available internal combustion engines barmful for the
environment.
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Bnpaga 4. 3anpornonyiiTe CBOi BapiaHTH Ha3BU TEKCTY.

Bnpaga 5. Ilepexnanite Ha aHTIIIHCHKY MOBY.

Crapuii, HaicTapiiuii, M1l cTapui Ipyr, OUIBII JAJNCKUA, HaWJTaIbIINHI,
HaWIOBIINM, HAWOIIBIIT BIJIOMHHM, KOPOTIIMM, HAWIIBUAMIMM, IIACIUBIIINAM,
HaWIACIUBIIINKM, HaWKpaliui, HaAWYOpHIMIMK, JOBIIUN, TIPIIWNA, Kpaliu,
TeTUTIIUH, 11 Kpaiuil Jpyr.

LESSON 16

Thermodynamics

Thermodynamics is that branch of physics which gleaith the
conversion of mechanical energy into thermal enamy the reverse process of
transforming heat into work.

The production of heat by mechanical means maylbstrated by the
phenomenon of friction. For example, fire may ketsd while rubbing together
two sticks of wood. Heat is developed when compngssa gas. The
transformation of heat into work may be illustratgd operation of a steam or
gas engine by means of which heat may be transtbimte mechanical energy.

So a heat engine is a machine for transforming reat mechanical
energy, the most important of the practical heglireas being the steam engine
and the internal combustion engines.

To transform energy from any of its numerous form® heat is a
comparatively simple process. To transform heat wbrk is a different matter.
Experience shows that any actual physical proasdhe change of state of a
system, is irreversible and is accompanied by etidnal effect. A strictly
reversible frictionless process being an ideamay be approached but never
attained. In the case of the ideal reversible m®cthere is no change in the
guantity of available energy. But an actual irreitde process is always
accompanied by a decrease of the amount of eneaghalale for transformation.
All transformations of energy are subject to twerizaching laws:

1) The general law of conservation of energy, ofcwhhe following is a
statement: the total energy of an isolated systanmaims constant and cannot be
increased or diminished by any physical procesdeaviea.

2) The law of degradation of energy. Accordinghis tlaw, the result of
any transformation of energy is the reduction ef guantity of energy that may
be usefully transformed into mechanical work.

The first law of thermodynamics is merely the lavwconservation applied
to the transformation of heat into work. It maydiated as follows: when work
Is expended in producing heat the quantity of eakerated is equivalent to the
work done. And conversely, when heat is employeddavork, a quantity of
heat precisely equivalent to the work done disappea
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The second law of thermodynamics is essentiallyldaeof degradation
of energy. Whereas the first law gives a relatioat tmust be satisfied in any
transformation of energy, it is the second law tiiges information regarding
the possibility of transformation and the availapibf a given form of energy
for transformation into work. A general statemehttlte second law is: «No
change in a system of bodies that takes placeself itan increase the available
energy of the system».

Bnpagsa 1. [lepexnanite peueHHs Ha YKPATHCHKY MOBY.

1. The production of heat: by mechanical means beajustrated by the
phenomenon of friction. 2. In the case of the idegérsible process, there is no
change in the quantity of available energy. 3. AcHy reversible frictionless
process being an ideal, it may be approached bedrretained. 4. The total
energy of an isolated system remains constant amot be increased or
diminished by any physical process. 5. When heamsployed to do work, a
guantity of heat precisely equivalent to the wookel disappears. 6. No change
in a system of bodies that takes place of itself ioarease the available energy
of the system.

BnpaBa 2. 3HaiiiiTh y TEKCTI pEYEHHs, IO BHUPaXalOTh OCHOBHI
MOJIOXKEHHS TEKCTY.

Bnpasa 3. Ciupatounch Ha 3MICT TEKCTY, 3aKIHYUTh [TO/IaH1 PEUCHHS.

1. A heat engine is ...

a) a machine for transforming heat into mechareoairgy.

b) a machine for defining the amount of mecharecedrgy.

c) a machine for solving physical problems.

2. The production of heat by mechanical means neallustrated by ...

a) the phenomena of potential energy of a bodglwhipossesses due to
its position.

b) the phenomena of conservation of energy whichneather be created
nor destroyed in any physical effects.

c) the phenomena of friction.

3. The first law of thermodynamics is ...

a) the law of degradation of energy.

b) the law of conservation of energy.

c) the law of transformation of energy.

BnpaBa 4. Poszramryiite pedeHHs B Tidl MOCHIIJOBHOCTI, y $Kiii BOHH
[10J1aH1 B TEKCTI.

1. The production of heat by mechanical means neajustrated by the
phenomenon of friction.

2. Experience shows that any actual physical psosegreversible and is
accompanied by frictional effect.
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3. Whereas the first law gives a relation that mustsatisfied in any
transformation of energy, it is the second law tiges information regarding
the possibility of transformation.

4. Thermodynamics is that branch of physics whidalsl with the
conversion of mechanical energy into thermal enargythe reverse process.

5. A heat engine is a machine for transforming hetd mechanical
energy.

Bnpaga 5. JlaifTe BiAMOBIII Ha TUTAHHS.

1. What does thermodynamics deal with? 2. The phenon of friction
is the illustration of the production of heat by aghanical means, isn't it?
3. What are the most important heat engines? 4t two or three laws of
transformation of energy? 5. Will you explain thesence of the 1st law of
thermodynamics? 6. What does the law of degradafi@mergy state?

LESSON 17

We now use the term automation for specific teanesgcombined to
operate automatically in a complete system. Theshniques are possible
because of electronic devices, most of which hammecinto use in the last
thirty years. They include program, action, sensingeedback, decision, and
control elements as components of a complete system

The program elements determine what the system aodgthe step-by-
step manner in which it works to produce the ddsiesult. A program is a step-
by-step sequence that breaks a task into its ihdaliparts. Some steps in an
industrial automation program direct other partshef system when and how to
carry out their jobs.

The action elements are those which do the actogt.\irhey may carry
or convey materials to specific places at spedifites or they may perform
operations on the materials. The term mechanicadllmey device is also used
for the action elements.

Perhaps the most important part of an automatetkeyss sensing or
feedback. Sensing devices automatically check ots pd the manufacturing
process such as the thickness of a sheet of steabper. This is called feedback
because the instruments return or feed back tHmnmation to the central
system control.

The decision element is used to compare what isggon in the system
with what should be going on. It receives inforroatirom the sensing devices
and makes decisions necessary to maintain thensysigectly. If some action
IS necessary the decision element can give ingtingtor commands to the
system.
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The control element consists of devices to carytloe commands of the
decision element. There may be many kinds of devigalves that open or
close, switches that control the flow of electyicibr regulators that change the
voltage in various machines; they make the necgssarections or adjustments
to keep the system in conformity with its program.

An industrial engineer working with automated systeis a part of a
team. Many components of the system, such as cemgpuare electronic
devices. So electronic engineers and techniciamslao involved. Many of the
industries in which automation has proved partidylauitable — chemicals,
papermaking, metals processing — involve chemioatgsses, so there may be
chemical engineers at work too. An industrial eeginwith expertise in all
these fields may become a system engineer for atikom projects thereby
coordinating the activities of all the membershad team.

Bnpasa 1. [IpounTaiiTe TeKCT 1 BU3HAUTE, IO CKJIaIa€ OCHOBHI YaCTUHU
aBTOMATHUYHOI CUCTEMH.

Bnpagsa 2. JlaiiTe Ha3By TEKCTY.

BnpaBa 3. Ha3BiTh (PyHKIIIi KOKHOTO €JI€MEHTa CHUCTEMHU YKPaiHCHKOIO
MOBOIO.

Bnpaga 4. JlaiiTe BiMOBII1 HA TUTAHHS

1. What are some elements of an automated systeha® Vakes them
possible?

2. What is a program? What does it do in an autetheystem?

3. Name two terms used to describe the elementshwiio the actual
work. What are some jobs these elements may do?

4. What are some of the things sensing devices do?

5. How do sensing devices act on the informatiay treceive? Why is
the process sometimes called feedback?

6. What is the function of the decision element?at\dan it do?

7. What does the control element consist of? Whatthese devices do?
What is their purpose?

Bnpasa 5. BcraBre 3amicTh kparok cioa mucha6o many (a) little a6o
(a) fewi mosicHiTh ix BxkuBaHHs. [lepexinaniT peyeHHS HA YKPATHCHKY MOBY.

1. Scientists collected ... information about th@adw, its atmosphere
and surface. 2. We had ... time for experiments\@a@dnade only ... of them.
3. ... young specialists take part in scientifise@&ch. 4. We have ... time for
this work that is why we must work hard. 5. Thege.i light in the laboratory;
there are ... different devices there. 6. There.isvater in this lake. 7. This
scientist works ... at the problem of using semittators. 8. Only ... students
were present at the lecture. 9. This particle wssodered only half a year ago
and ... is known about it yet. 10. You need ... faotsé them in your report.
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LESSON 18

Automation is the third phase in the developmenttemthnology that
began with the industrialization of the 18th centlfirst came mechanization
which created the factory system and separatedutabod management in
production. Mechanization was a technology basefibons and applications of
power. Mass production came next. It was a teclgyobased on the principles
of production and organization. Automation is a htemlogy based on
communication, computation and control.

The truly automated devices must possess one og pfothe following
elements: system approach, programmability, feddbac

With a system approach, factories which make thimggassing them
through successive stages of manufacturing withmetple intervening to
transfer lines, which made their debut in car faetobefore the Second World
War, are considered automated systems. These @ammponents past lines of
machine-tools which each cuts them automaticalyppfe are not required. The
machines clamp the parts out of themselves withowbrkman being present.
Thus transfer lines are different from assemblydirwhere people are very
much in evidence. With programmability, a system da more than one kind
of job. An industrial robot is an automated machihevorks automatically and
an operator can reprogram the computer that centrtd make the machine do
different things.

Finally, feedback makes an automatic device varyatitine according to
changes that take place around it. An automatichmaetool with feedback
would have sensors that detect, for example, iftleéal it is cutting is wrongly
shaped. If it is, the sensors instruct the mactoneary its routine accordingly.
Other examples of devices with feedback are rolots "vision" or other
sensors that can «see» or «feel» what they arg.doin

Most examples of automation in factories todayrare«programmable»;
neither do they work with feedback. They are simpdts of machine-tools
linked together according to «systems» approaches&@hmechanisms are
inflexible. They turn out only one kind of part, wh is all very well if the
manufacturer wants to make thousands of identmaponents. But if he wants
to change his routine, the machinery is not vemfuls This is the case while
automation is inflexible, flexible automation is ¢me way. Here, automated
machinery has programmability and feedback andwamout different kinds of
components. The equipment will make a tremenddtsreince to factory floors
throughout the world. Flexible automation addsap hew industrial era.

Bnpaga 1. JlaiiTe Ha3By TEKCTY.

Bnpasa 2. 3akiH4iTh PEUCHHS.

1. Automation is a third ... 2. It is based on3...The truly automated
machines must possess one of the ... 4. Flexileration is automation where
machines possess ... 5. Automation adds up ... .
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Bnpagsa 3. [lepexnaniTe peueHHs Ha YKPaiHChKY MOBY, 3BEpPTalOUM yBary
Ha CJIOBa B MPUCBIHHOMY BIIMIHKY.

1. Scientists obtained the data on the electroms pxatons’ structure.
2. Our country scientists’ contribution to world iesce is tremendous.
3. University's laboratories are fitted out withetHatest equipment. 4. The
Moon'’s surface is studied by means of sputnik§.He University'smain aim is
the development of science. 6. It is one of theld®rbiggest power plants.
7. Scientists study the Earth’s magnetic field,agphere and ionosphere. 8. It
IS possible now to observe the other side of Mwmn hidden from man’s
view.

Brnpaga 4. [locraBTe 3amMicTh Kpanok BiJIIOBIAHI 0COOOBI 3aiMEHHUKHU.

1. This country is not rich in oil and ... exportsdt The teacher told the
students to listen to ... attentively. 3. Where ideid@ — You can find ... in
the lab. 4. | don't need these dictionaries, yono take ... with you. 5. My
sister likes English and ... wants to be an Englisacher. 6. He says he
knows my brother and me; he saw ... yesterday with pauents. 7. Could
you take these books with you and give ... to yoother? And you can read
this book yourself — ... is also very interesting.

Bnpaa 5. HanuumiTe pedeHHs B nuTanbHIA 1 3amepedHiil ¢opmax,
NEPEKIaIITh IX Ha YKPaiHChKY MOBY:

1. There are some interesting papers in this magaZl. He told us
something interesting about his latest works. 3n&mody left the books on the
desk. 4. Somebody came and brought some Englisbpapers. 5. | met him
somewhere. 6. Some students of our group will te&d in this research.
7. Can you say anything about the constructiortarhe power stations?

LESSON 19

Classification of Automatic Transfer Lines

An automatic transfer line (transfer machine) isystem of machine
tools, work transference devices, and checking agsyiwhich automatically
carry out machining or assembling with predetermchimeterconnection and
sequence, being operated by a central control rmysdé@tomatic transfer lines
represent a higher stage of manufacturing proaggszation.

Automatic transfer lines (or simply transfer linégl) into nine categories,
depending on the mode of feeding blanks into the éind ejecting finished parts
out of the line (piece-by-piece, a group of paas;ontinuous flow of parts).
Depending on the rate of production, transfer liaes classified as single-flow
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(progressive action) lines and multiple-flow (p&bprogressive) lines. As to
the type of machine tools employed, there are feanbnes with special
machine tools designed and built for a given lwggh unit-built machines, with
semi- and fully-automatic general-purpose machiraas] with modernized
(automated) universal machines.

As to the type of intermachine transfer systenmstier lines are classified as:

a) the pass-through type in which the workpiecesgasthrough the
clamping zone (this type being used for machinirsmng-type parts on
automatic unit-built machines);

b) the overhead type, where the workpiece is coedédorizontally in a
longitudinal direction and vertically in a transserdirection;

c) the side-loading (frontal) type with longitudinand transverse
conveying movements;

d) the combined-transfer type;

e) the rotary conveying type, used in rotary tranghes.

With respect to the arrangement of equipment, teari;es are divided
into closed-loop and open-loop types. Closed-loapsfer lines may be circular
and rectangular. Circular transfer lines, for exempotary transfer machines,
feature a small number of stations and a rotargximd) table. Most transfer
lines have an open-loop arrangement, such as Istilmeg (in line), L-shaped,
U-shaped, W-shaped, and zigzag.

The kind of workpiece and the sequence of operatiora manufacturing
process are the key factors which determine the tfpgtransfer line. As to the
kind of workpieces machined the transfer lines dssified, as those for
housing-type parts, for shafts, for disc-shapedspéyear wheels, etc.), for
antifriction bearing races, and for small parts€ass, pins, rollers, etc.).

Bnpagsa 1.Ilepexnanite peueHHS HA  yYKpaiHChbKy  MOBY,  BH3HA4Te
CTYTI€HI IMOPIBHSAHHS MPUKMETHHUKIB 1 PUCITIBHUKIB!

1. Light moves faster than sound. Baikal is one of the most unusual
lakes in the world. 3. Kiev, the capital of ouruotry, grows but does not
grow older. On the contrary, each year it gets geurand more beautiful.
4. Venus is the nearest planet to the Earth, btit tatently earthmen knew
least of all about it.

Bnpaga 2. [locTtaBTe NPpUKMETHUKH Y BIAMOBIIHINA (OpMI Ta IEPEKIIATITh
pEUYEHHS Ha YKPATHCHKY MOBY.

1. The (important) properties of aluminium are high electrical and
thermal conductivities and corrosion resistanceTli® (common) conductors
are metals, and silver and copper are (good) ointh& The advantage of
copper is that it is (cheap) than silver. 4. Thew]l the resistance of the
material, the (much) current can pass through.itd¥drogen is the (light)
element. 6. Gas is (economical) fuel. 7. Automateached the (high) stage in
the development of technology. 8. Modern man cofhdge) and (little) in
contact with nature. 9. Chess is one of the (popudports. 10. January is
(warm) month in Australia.
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Bnpaga 3. 3anoBHITh NPOITYCKH CIIOJyYHUKaMHu as ... as, NOt SO ... as
1. Your research is ... important ... ours. 2. Trisblem is ... interesting
that one.3. Theoretical training is ... important ... praati work.
4. Aluminium is ... good catuctor of electricity ... copper. 5. Your infornmeati
IS ... important ... his. 6. Today the weather iswarm ... it was yesterday.
7. The weather is ... warm today ... it was expectedt8am is ... powerful
... electricity.

Bnpaga 4. [lepexinanite Ha YKpaiHCbKY MOBY pPEUECHHSI.

1. The hotter the sun, the greater the output dfi ao electric
conditioners. 2. The quicker we run, the soonergeetired. 3. The faster the
motion of the magnet, the stronger is the flow ofrent. 4. The hotter the
conductor, the greater the resistance. 5. The éedhe body, the greater its
friction. 6. The longer the wire, the fewer elecisocan pass through it in a
given period of time. 7. The smaller the diametéraowire, the greater the
resistance.

Bnpasa 5. IlinTtBepaiTh abo CHPOCTYWTE BHCIIOBJICHE TBEP/XKESHHS,
BUKOPHUCTOBYIOYH TI01aH1 (hpasu.

That's right... / That's not right...

The rate of production and the control system heskiey factors which
determine the type of transfer line.

LESSON 20

What If Standards Did Not Exist?

If there were no standards, we would soon noticandards make an
enormous contribution to most aspects of our livesthough very often that
contribution is invisible. It is when there is absance of standards that their
Importance is brought home. For example, as puethas users of products,
we soon notice when they turn out to be of poorligyado not fit, are
incompatible with equipment we already have, areeliable or dangerous.
When products meet our expectations, we tend ® tiak for granted. We are
usually unaware of the role played by standardsaising levels of quality,
safety, reliability, efficiency and interchangedil- as well as in providing
such benefits at an economical cost.

ISO (International Organization for Standardizatiathe world's largest
developer of standards. Although ISO's principaivég is the development of
technical standards, 1SO standards also have immogconomic and social
repercussions. ISO standards make a positive @iféer, not just to engineers
and manufacturers for whom they solve basic problem production and
distribution, but to society as a whole.
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The International Standards which ISO develops/arg useful. They are
useful to industrial and business organizationallbfypes, to governments and
other regulatory bodies, to trade officials, to foomity assessment
professionals, to suppliers and customers of pisduad services in both public
and private sectors, and, ultimately, to peoplegeneral in their roles as
consumers and end users.

ISO standards contribute to making the developmeatgufacturing and
supply of products and services more efficientesaind cleaner. They make
trade between countries easier and fairer. Theyig®ogovernments with a
technical base for health, safety and environmelatgislation. They aid in
transferring technology to developing countriesO IStandards also serve to
safeguard consumers, and users in general, of giodad services — as well as
to make their lives simpler.

When things go well — for example, when systemschimery and
devices work well and safely — then often it is duexe they conform to
standards. And the organization responsible forynthousands of the standards
which benefit society worldwide is ISO.

Bnpasa 1. 3HaiiniTh y TEKCTI BIAMOBIIb HA TUTAHHS-HA3BY.

Bnpaga 2. Busznaute 3Ha4€HHS CJIiB.
standard, aspect, product, role, economical, erginéternational,
professional, base, technology, system.

Bnpaga 3. 3HaiiliTh y TEKCTI peUEHHS, 1110 BUPAXKAIOTh OJIHY TYMKY.

BnpaBa 4. CKopoTiTh TEKCT 3a paxyHOK MOAPOOHIIb, 1[0 MOXYTh OyTH
OmyIeH1 6€3 MIKOIU IS 3MICTY.

Bnpagsa 5. fIki 3 nogaHux peueHb MOXYTbh OyTH BUKOPUCTaHI B TEKCTI.

1. Suppliers can base the development of theirymtsdand services on
specifications that have wide acceptance in thestoss.

2. International standards can contribute to thaityuof life in general.

3. Each participating member in ISO has one vote.

4. ISO standards are voluntary.

5. ISO standards are technical agreements whichdardhe framework
for compatible technology worldwide.

Bnpagsa 6. JlonoBHITh pedeHHsI 1HPOPMAIII€IO 3 TEKCTY:
a) International Organization for Standardizati®n.i .
b) ISO Standards ... .

Bnpagsa 7. IlepexnaniTe peueHHs Ha YKPATHCHKY MOBY.

a) CTaHgapTH Ay»Ke BaKJIUBI IS BCIX.

0) ISO —naitOinpIHii y CBITI pO3POOHUK CTaHIAPTIB.

B) Ili crammaptTm KOpHCHI /s TIPOMHCIOBUX Ta TOPTiBEIBHHUX
MIITTPUEMCTB yCiX BHIIB.

r) BoHu nosiermyoTs poOoTy Mix JepikaBaMu

1) CtanaapTi MPUHOCSITH KOPUCTh BChOMY CBITY.
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LESSON 21

International Organization For Standardization

The International Organization for Standardizati®8O or Iso) is an
international standard-setting body made up of asgmtatives from national
standards bodies. Founded in 1947 February 23,otbanization produces
world-wide industrial and commercial standards.

While the ISO defines itself as a non-governmeatghnization (NGO),
its ability to set standards which often become thmugh treaties or national
standards makes it more powerful than most NGOdg ,immpractice it acts as a
consortium with strong links to governments. Pgtats include one standards
body from each member country and major corporation

ISO cooperates closely with the International Etdethnical
Commission (IEC), which is responsible for standaation of electrical
equipment.

The organization is usually referred to simply 8® [pronounced eye-so)
It is a common misconception that ISO stands fderhational Standards
Organization, or something similar. ISO is not @noaym; it comes from the
Greek word isos meaning equal. In English its name is Internation
Organization for Standardization, while in Frenchis called Organisation
Internationale de Normalisation; to use an acrorwould result in different
acronyms in English (I0S) and French (OIN), thug ttounders of the
organization chose ISO as the universal short fofnits name. However it
should be noted that ISO also identifies itseltres International Organization
for Standardization in its own reports.

ISO standards are numbered, and have a format cthakins «ISO
ISnnnnn:yyyy: Titleswhere «@nnnn»is the standard numberyyyy»is the year
published, and Htle» describes the subject.

Aside from standards, ISO also creates TechnicpbRe for documents
that cannot or should not become International d&teds such as references,
explanations, etc. The naming conventions for thase the same as for
standards with the exception of having TR pretendetihe place of IS in the
standard's name. Examples:

- ISO [1S17799:2000 Code of Practice for Informatiorec@ity
Management

- 1ISO TR15443-1/3 Information Technology — Securigchiniques — A
Framework for IT Security Assurance parts 1-3

Finally, ISO will on rare occasions issue a Techh@orrigendum. These
are amendments to existing standards because odr nt@chnical flaws,
improvements to usability or to extend applicapiiit a limited way. Generally,
these are issued with the expectation that thetafiestandard will be updated
or withdrawn at its next scheduled review.
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ISO documents are copyrighted and 1SO chargesdjpies of most. ISO
does not, however, charge for most draft copieslafuments in electronic
format. Although useful, care must be taken usimgs¢ drafts as there is the
possibility of substantial change before it becofmesized as a standard.

During the 1990s, ISO gained a reputation for belayv, bureaucratic,
congested, and insensitive to feedback from consiared businesses. This was
mainly due to the catastrophic failure of the emmus Open Systems
Interconnect project, which was finally shut down1996. Since then, ISO has
undertaken modest reforms to decrease the timdreelqto promulgate new
standards.

ISO International Standards are not in any way ibopdon either
governments or industry merely by virtue of beintgtnational Standards. This
Is to allow for situations where certain types tdnslards may conflict with
social, cultural or legislative expectations andquieements. This also reflects
the fact that national and international experspoasible for creating these
standards don't always agree and not all proposatome standards by
unanimous vote. The individual nations and thean8ards Bodies remain the
final arbiter.

The fact that many of the ISO created standardsilaiggiitous has led, on
occasion, to common usage of «ISO» to describeatttaal product that
conforms to a standard. Some examples of this are:

- CD images end in the file extension «ISO» to sigthifat they are using
the ISO 9660 standard filesystem (there are oileesystems that can be used)
— hence CD images are commonly referred to as «SQ4&tually all
computers with CD-ROM drives can read CDs that ths® standard. DVD-
ROMs also use ISO 9660 filesystems.

- Photographic film sensitivity to light, its speets measured and
determined by ISO standard, hence the film speettes referred to as its «ISO
number». There are equivalent standards givingsusSA and DIN.

Bnpaga 1. 3HaiifiTh y TEKCTI BiANOBI/II Ha MUTaHHS.
1. What is ISO?

2.ls it an acronym?

3. Where does this abbreviation come from?

BnpaBa 2. 3HaiiniTh y TEKCTI CJIOBAa, OJHOKOPEHEBl N0 MOJaHUX,
BU3HAUTE 1X MPUHAJICKHICTh JO YACTHH MOBH, MEPEKIATITh iX.

1) represent; 2) amend; 3) govern; 4) except;power; 6) improve;
7) explain; 8) use; 9) apply.

Bnpaga 3. IlepexnaaiTe CI0BOCIOTYYCHHS.

International standard-setting body, world-wide ammbmmercial
standards, each member country, common misconoeptie must be taken.

59



LESSON 22

Intel CEO On The Need For International Standards

«Companies that embrace standards that have beleallgladopted and
reflect world-wide consensus are in the best posiio succeed because they are
able to create world-class products based on higthitg) standards».

This is the view of Craig R. Barrett, chairman aaef executive officer
of Intel, the world-leading semiconductor technglagpmpany. Barrett is the
subject of an exclusive interview in the Februassue of ISO Focus
(www.iso.org/isofocus), the magazine of the Inté@oral Organization for
Standardization.

«These products have the benefit of being developgti broad
participation, incorporating global perspectives aequirements», Barrett tells
ISO Focus. «Standards that have been adopted lylolbeé companies to
compete in various markets around the world withbatving to develop
multiple versions of a product».

Barrett appreciates that 1SO standards are assdciaith worldwide
consensus and quality. «Use of ISO standards ssarEmanagement systems
and supplier's declaration of conformity», he saymve helped us to maintain
our world-class manufacturing excellence .... Megtihese requirements will
inspire high confidence among governments, regujatodies and consumers
because the standard represents a world-class roarictthat can be applied
globally across all businesses».

As a 'building-blocks' supplier, Intel uses ISOnsl@rds in its own
products as well as to help set electronics ingitsgiecific standards in, for
example, the area of design for environment. Saggel, «Intel seeks to
conform to international standards to promote pobcharmonization and to
facilitate trade, which in turn makes it easier dor adopters and customers to
market their products and compete in more marketsna the world».

Both 1SO 9001:2000 and ISO 14001:2004 managemeitersystandards,
respectively for quality and environment, are fultyegrated in Intel's corporate
guality network and environmental, health and safeganizations world wide.
«We have been able to use [ISO 9001] and its mwssas a means of driving
continuous improvement in many areas», Barrett saythe interview. «In
addition, we have leveraged the framework in ouppsar selection,
management and recognition processes, enablingougeép pace with
Increasing expectations on supply chain performance

Global standards also bring a great many benefitsohsumers, Barrett
emphasizes: «They lead to a higher number of ptoafterings for consumers,
and introduce more competition and lower costs.sdorers are more willing to
buy products when they are based on such standeeckuse it is a safer
choice».
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«Intel remains a committed contributor to the depsient of 1SO
specifications», says the company's CEO. The wserigktting smaller as people
and countries become more interconnected, so the foe global standards has
grown .... We look forward to ISO's continued |laatie.

Bnpaga 1. HaBeniTh 3HaU€HHS 1HTEpHAILIIOHAIBHUX CJIIB.
standard, company, globally, consensus, positioogdyrt, perspective,
version, electronics, industry, system, organizatio

Bnpagsa 2. [lepexnaaiTe CIIOBOCTIOTYYESHHS.

world-wide consensus, world-class products, higaligustandards, chief
executive officer, world-leading semiconductor Tealogy Company, health
and safety organizations.

Bnpaga 3. Ilepeknanite rpynu ciis:

a) to succeed, success, successful, successfully;

b) to create, creation, creative, created, creatiregtor;

c) to develop, development, developed, developirdgveloper,
developmental;

d) to compete, competition, competitive, competitor

e) to conduct, conductor, conducted, conduction.

Bnpasa 4.3HaiiniTh y TEKCTI MIATBEPHKEHHS MOJIaHUM BUCJIOBIIIOBAHHSIM.

1. Standards are very important for the firms desitmdpe competitive
on the market.

2. Standards help to strengthen the internationaktrad

3. Consumers also need standards.

Bnpaga 5. IlepeknaniTe peueHHs Ha YKPaiHCbKY MOBY.

1. Our scientists are studying the biological reses of the ocean.
2. Electronics is helping us to study atom. 3. €R&action of oil and gas all
over the world is increasing rapidly. 4. Atomic ggeis enabling scientists to
studycosmicrays. 5. Ukraine is developing a powerful indusBy The energy
of the atom is serving our science and economicsAt7present we are
developing our chemical industry. 8. Last year thesgre working on that
problem at our laboratory. 9. The speaker said thatinternational prestige
of our science was growing from year to year. 10r §rientists were carrying
out scientific research in cooperation with foreggentists. 11. Next term the
students of our department will be studying eladt®. 12. This station will
be transmitting the electreurrent to these plants.

BnpaBa 6. [IpouuwTaiiTe = pedyeHHs, TMOSCHITH BXXUBaHHSI  4YaciB
1 MepeKIaiTh PEUCHHSI Ha YKPATHCHKY MOBY.

1. Scientists have developed new computers. 2. @heerpast decades
science has made all-round progress in our couldryThe application of
atomic power to the generation of electricity iscdming wider. 4. Science
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has shown thathe electronis a combination of mass and electrical charge.
5. Our engineers made an electric car of origir@istruction. 6. Scientists
have given the name of high-energy particles to ga#icles that form the
nucleus of an atom. 7. They say they will havestieid the construction of
this power plant by the end of the year. 8. Threary ago he graduated from
the Polytechnic Institute and began to work. 9. Wonhave made a great
contribution to education and scientific progre$8. We learnt that he had
carried out a lot of experiments before he hadiphbd his results. 11. The
students had finished studying kinematics by th& @nthe last term and now
they are studying dynamics. 12. The workers gotdgoesults after the
methods of their work had improved.

What «International Standardization» Means

When the large majority of products or servicea jarticular business or
industry sector conform to International Standarasstate of industry-wide
standardization can be said to exist. This is aeuethrough consensus
agreements between national delegations repregerdih the economic
stakeholders concerned — suppliers, users, govemnmegulators and other
Interest groups, such as consumers. They agrepemifisations and criteria to
be applied consistently in the classification oftenials, in the manufacture and
supply of products, in testing and analysis, immtaplogy and in the provision
of services. In this way, International Standards/jgle a reference framework,
or a common technological language, between suppdied their customers —
which facilitates trade and the transfer of tecbhggl

How ISO standards benefit society

For businessesthe widespread adoption of International Stanglardans
that suppliers can base the development of thedymts and services on
specifications that have wide acceptance in thettass. This, in turn, means
that businesses using International Standardsareasingly free to compete on
many more markets around the world.

For customers the worldwide compatibility of technology whicls i
achieved when products and services are basedemadtional Standards brings
them an increasingly wide choice of offers, andytlaéso benefit from the
effects of competition among suppliers.

For governments International Standards provide the technologacal
scientific bases underpinning health, safety andre@enmental legislation.

For trade officials negotiating the emergence of regional and global
markets, International Standards create «a levalyimpy field» for all
competitors on those markets. The existence ofrgierdg national or regional
standards can create technical barriers to trackn; &hen there is political
agreement to do away with restrictive import quaiad the like. International
Standards are the technical means by which pdlitrede agreements can be
put into practice.
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For developing countries International Standards that represent an
international consensus on the state of the atitate an important source of
technological know-how. By defining the charactics that products and
services will be expected to meet on export mayketernational Standards
give developing countries a basis for making tightrdecisions when investing
their scarce resources and thus avoid squandéramg. t

For consumers conformity of products and services to Internaio
Standards provides assurance about their quaditgtysand reliability.

For everyone International Standards can contribute to thdityuaf life
in general by ensuring that the transport, mackiaad tools we use are safe.

For the planetwe inhabit, International Standards on air, waied soil
guality, and on emissions of gases and radiatian, aontribute to efforts to
preserve the environment.
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GRAMMAR REVISION TABLES
TERMINOLOGY OF ENGLISH GRAMMAR

YacTuHH MOBH Parts of Speech
Imennuk Noun
HEO3HAYCHUHN apTHKIIb Indefinite Article
03HAYEHUI apTUKITh Definite Article
3714yBaH1 IMEHHUKU Count Nouns
HE3JI14yBaH1 IMEHHUKU Noncount Nouns
abCTpaKkTHI IMEHHUKH Abstract Nouns
JHUCIIO Number
OnHUHA/MHOKHHA Singular/plural
3araJibHUM BIIMIHOK CommonCase
MPUCBIMHUN BIIMIHOK PossessivEase
pin Gender
IpukMeTHUK Adjective
CTYIICHI TOPIBHIHHS Degrees of Comparison
BUIIHUK CTYIIHB MTOPIBHIHHS Comparative Degree
HAWBUIIMH CTYMIHb MOPIBHIHHS Superlative Degree
YucaiBHUKH Numerals
KUIBKICHI YUCITIBHUKH Cardinal Numerals
MOPSIIKOB1 YU CITIBHUKA Ordinal Numerals
3aiiMeHHUKH Pronouns
0c000B1 3aliIMEHHUKHU Personal Pronouns
NPUCBilHI 3aiiMEHHUKH Possessive Pronouns
3BOPOTHI 3aiiMEHHUKH Reflexive Pronouns
B3a€MHI 3aiiMEHHUKH Reciprocal Pronouns
BKa31BH1 3aiMEHHUKHU Demonstrative Pronouns
MUTAJIbHI 3aiMEHHUKHU Interrogative Pronouns
CIOJIy4YHI 3aHMEHHUKH Conjunctive Pronouns
HEO3HAYCHI 3alMEHHHUKH Indefinite Pronouns
3amepeyHi 3aiMeHHUKA Negative Pronoun
KUIbKICHI 3aMMEHHUKH Quantitative Pronouns
JliecioBO Verb
NPaBUJIbHI JIIECTIOBA Regular Verbs
HETPaBWIbHI J1€CI0Ba Irregular Verbs
0co00B1 (hopmH JieCcTOBA Finite Forms of the Verbs
HEO3HAYCH] YacH Indefinite Tenses
TPHUBAJII YacH Continuous Tenses
nepdexTHi (ToOKOHAHI) Yacu Perfect Tenses
nep(eKTHO-TpHUBAJIl YacH Perfect Continuous Tenses
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STRUCTURE
of English Grammar

WORDS
MORPH[OLOGY
PARTS of SPEECH

| NUMERALS
| PRONOUNS
NOUNS VERBS
| I
ADJECTIVES ADVERBS

[ PREPOSITIONS |

' INTERJECTIONS
| CONJUNCTIONS |

l
SENTENCES
SYN[T A X

PARTS of the SENTENCE
l i ATTRIBUTES i l
1
\7 Y Y Y Y, v
v v [ susEect | [ PrebicaTE | [ omiECTS ] \ A\
\ /
ADVERBIAL MODIFIERS
QUESTIONS
/DECLARATIVE | CENERAL |
|SIMPLEUNEXTENDED /|INTERROGATIV SPECIAL |
SENTENCES
EXCLAMATORY DISJUNCTIVE
| SIMPLE EXTENDED S~ &‘ | |
\] IMPERATIVE | ALTERNATIVE |
| COMPLEX | COMPOUND | CONSTRUCTIONS |

/
PRINCIPAL | | SUBORDINATE | [SIMPLE | [SIMPLE |
CLAUSE CLAUSE

|
| 1. SUBJECT CLAUSES

NOMINATIVE with the INF. (PART)

|2 PREDICATIVE CLAUSES ACCUSATIVE with the INF. (PART)

|4. ATTRIBUTIVE CLAUSES

CONSTRUCTIONS with the PARTICIPLE

|
|
|3. OBJECT CLAUSES I
!
1
[

|5. ADVERBIAL CLAUSES
I CONSTRUCTIONS with the INFINITIVE

|
|
] CONSTRUCTIONS with the CERUND |
|
|

1) of TIME

2) of PLACE ABSOLUTE PARTICIPLE CONSTRUCTION |
3) of CLAUSE

4) of PURPOSE |  "for — PHRASE CONSTRUCTION |
5) of CONDITION

6) of CONCESSION | CONTRACTED ADVERBIAL CLAUSE |
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CTPYKTYPA

rPaMaTUKH AHIJIIHCbKOI MOBH

He3anexcHuil JienpUKMemHuUKo8Ul

CJIOBA
MOP®O[OTIS
YACTHHA MOBH
| YHCJIIBHUK
| 3AMMEHHHUK
IMEHHHUK | JIECJI0BO
| I
MPUKMETHUK MPUCIIBHUK
| MPMIIMEHHHK |
' BUT'YK
| cnonyunuk |
[
PEYUEHHA
CUHTA[KC U C
YJIEHA PEYEHHSI
l | O3HAYEHHA | l
1
7 Y oV, v Y v
Vo MIJMET | wcyﬂmc |, | momatox | Y V¥
OBCTABHHU
/ PO3MOBIIHI | | 3ATAJBHI |
| MIPOCTE HENOLIMPEHE MUTAJIBHI CHEUJIAJIBHI |
PEYEHHSI \1
OKJIMYHI PO3/LIOBI
| MPOCTE NOMIMPEHE <. | A |
~~Y CIOHYKAIbHI | | ATTGTEPHATHBHI|
| cxaanHOmPSHI | CKJIAJHOCYPSIH | | 3BOPOTH |
[roJoBHE| | mapsiiHI | | NPOCTE | | MPOCTE |
|1'HII[METOBI | Ha3ueHuil 6i0MIHOK 3 ing. (dienpukm.) |
|2'HPMCYI[KOBl | 00’ ekmuuit 6iOMinOK 3 ingh. (dienpuxm.) |
|3.)10I[ATKOBI I
2epyHoiansHi 360pomu |
|4. O3HAYAJIBHI I
| OlenpUKMemHUKo6i 360pomu |
|5. OBCTABHHHI |
I . . . .
TGy iHghinimueni 360pomu |
2) MICI S

3) TIPUYMHHU

4) METH

360pom «for + imennux + ingh.»

5) YMOBHI

6) IOMYCTOBI

360pom, eKgiganeHm 06cm. niOPAOHUX peY.




NOUNS: SINGULAR AND PLURAL

Singular | Plural Uses

day days The plural of a noun is usually made by addhsgo

bird birds the singular

street strees

rose roses

tomato |tomates|Nouns ending ino, -ch, -sh, -s, -ss or x form theif
match matcles |plural by addinges

dish dishes |[(NOTE: words of foreign origin or abbreviated wo
class clas®s |ending in-o0 add-s only: dynamo - dynans kilo - kilos;
box boxes |photo - phots; piano - pian);

baby babes |Nouns ending iny following a consonant form the
city cities plural by dropping they and addingies.

loaf loaves |Twelve nouns ending iff or -fe drop the-f or-fe and
wife wives |add-ves loaf, wife, wolf, calf, half, leaf, self, knifefd]
wolf wolves |sheaf, shelf, thief

calf caves |[(Exceptions: beliefs, chiefs, roofs, cliffs, safes, ct
half halves |handkerchiefs

knife knives |The nounshoof, scarfandwharf take eithers or -vesin
shelf sheles |[the plural:wharfsor wharves hoofsor hooves scarfsor
life lives scarves

sheaf sheaes

man men A few nouns form their plural by a vowel change.
woman |women

foot feet

goose geese

tooth teeth

louse lice

mouse  |mice

child children

sheep sheep |Some nouns have the same form for singular anelpl
deer deer

fish fish

species |species

swine swine

crisis crises |[Some nouns that English has borrowed from other
criterion [criteria |languages have foreign plurals.

datum data
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NOUNS: COMMON AND POSSESSIVE CASE

a) SingularNoun

the qirl

my wife

my baby
Tom
Archimedes
Pythagoras
Thomas
Carlos

my brother-in
-law

Possessive Form

theqirl's name
my wife's coat
my baby'stoys
Tom's friend
Archimedes'Law

Thomas's/Thomas'
Carlos's/Carlos'
my brother-in-law's
guitar

PythagorasTheorem

1.'s is used with singular nouns npt

ending in-s.

2. Classical names ending-m

usually add only the apostrophdg.

3. Other names ending iatake's
or the apostrophe alone.

4. With compounds, the last word
takes thés.

b) Plural Noun

the qirls

the men
my children

Possessive Form
theqirls' names

themen'swork
my children's toys

1. A simple apostroph@ is used
with plural nouns ending irs.
2.'s is used with plural nouns not

ending in-s.

COUNT AND NONCOUNT NOUNS

1. I boughta chair.

Tom boughthree chairs.
2. We boughsome furniture.
INCORRECTWe bought a furniture.

INCORRECTWe bought some furnitures

Chair is a count nourghairs are
items that can be counted.
Furniture is a noncount noun.
In grammar, furniture cannot b¢
.counted.

A\1”%4

Singular Plural
COUNT a chair chairs A count noun:
NOUN one chair two chairs a) may be preceded layanin
some chairs the singular;
a lot of chairs|b) takes a finals/-esin
many chairs the plural.
NONCOUNT (furniture A noncount noun:
NOUN some furniture a) is not immediately precede
a lot of by a/an;
furniture : b) has no plural form;
much furniturg does not take a finak/-es.

d
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SOME COMMON NONCOUNT NOUNS

1. Whole groups made up of similar itemsbaggage, clothing, equipment,
food, fruit, furniture, garbage, hardware, jeweljynk, luggage, mail,
machinery, make-up, money/cash/change, postageescdraffic

2. Fluids: water, coffee, tea, milk, oil, soup, gasoline, ldloetc

3. Solids:ice, bread, butter, cheese, meat, gold, iron, silgkass, paper,
wood, cotton, wool, etc

4. Gasessteam, air, oxygen, nitrogen, smoke, smog, poiuatc

5. Particles:rice, chalk, corn, dirt, dust, flour, grass, hagepper, salt,
sand, sugar, wheat, etc

6. Abstractions:

— beauty, confidence, courage, education, enjoynfigmt happiness,
health, help, honesty, hospitality, importanceelidence, justice,
knowledge, laughter, luck, music, patience, pepide, progress,
recreation, significance, sleep, truth, violenceaith, etc.

— advice, information, news, evidence, proof;

— time, space, energy;

— homework, work;

— grammar, slang, vocabulary.

7. LanguagesArabic, Chinese, English, Spanish, etc.

8. Fields of study:economics, chemistry, engineering, history, literaf
mathematics, psychology, etc.

9. Recreation:baseball, soccer, tennis, chess, bridge, poker, et

10. General activities:driving, studying, swimming, travelling, walking
(and other gerunds).

11.Natural Phenomena:weather, dew, fog, hail, heat, humidity, gravigi,
lightning, sleet, snow, thunder, wind, darkneggtli sunshine, electricity,
fire.

USING NOUNS AS MODIFIERS

1. The soup has vegetables in iWhen a noun issed as a modifier, itis in
It isvegetable soup singular form.

2. The building has offices in it.
It is anoffice building.

3. The test lasted two hours. [When a noun used as a modifier is comb
It was awo-hour test with a number expression, the noun is

4. Her son is five years old. singular and a hyphen (-) is used.
She has ave-year-old son
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THE INDEFINITE ARTICLE

Use of a/an

Examples

1. Before a singular countable noun,
when it is mentioned for the first
time and represents no particular
person or thing:

| can see a book on the table.
They live in a flat.

He bought an ice-cream.

2. Before a singular countable noun
which is used as an example of
a class of things:

A child needs love =
All children need/Any child needs loy

-

e.

3. With a noun complement. This
includes names of professions:

My friend is a manager.
She'll be a dancer.

4. With certain numbers.

Beforehalf whenhalf follows

a whole number.

But 1 kg = half a kilo, though
a+ half + noun is sometimes
possible.

With 1, 1, etcais usual:

a dozen, a hundred, a millidbut one

dozen, one hundred, one million is also

possible).

11 kilos = one and a half kilos or
a kilo and a half;

a half-holiday, a half-portion,
a half-share;

a third, a quarter etc., buineis also
possible.

5. In expressions of price, speed,
ratio etc.:

5p a kilo, sixty kilometres an hour, fo
times a day(Herea/an = per)

6. Before a singular countable noun
after the wordvhat in
exclamatory sentences and after
the wordssuch,quite, rather:

Such a long queu&uch long queues
What a pretty girl'What pretty girls!
She is still quite a child.

It is rather a difficult problem.

7. With the nouns in the function of
apposition.
But when the apposition refers to
a well-known persothe is used:

The report was made by Petrenko,
a student of our University.

Jack London, the great American
novelist, was born in San Francisco.

8.In a number of set expressionsa lot of, a great many, a great deal of,

a good deal of, a great number of,
at a speed of, at a time when, at a

a good manyguple, a little, a few,
time, in tionea large (small) scale,

all of a sudden, by bus (train), to be in a hutype in a position, to be
at aloss, it's a pity, for a short (long) times a result of, as a matter

of fact, to have a good time, to have a mind, loua (low) voice, to have
a look, to have a headache, to take a sit, to lsasveld, to go for a walk.
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THE DEFINITE ARTICLE

Use of «the»

Examples

1. Before a noun which has becon
definite as a result of being
mentioned:

| saw a new film on TV yesterday.
The film wasn't very interesting.

2. Before a noun made definite by
the addition of a phrase or claus

the girl in blue; the boy that | met;
the place where | met him.

3. When the object or group of
objects is unique:

the earth, the sea, the sky, the moon,
the sun, the world.

4. Before a noun which by reason
locality can represent only one
particular thing:

Ann is inthe garden
(the garden of this house).
Please opetthe window

5. Before superlatives ariist,
seconcetc. used as adjectives or
pronouns, anadnly.

the first week; the best day; the only w

6. Before a noun that represents
a class of animals or things:
Butman used to represent
the human race, has no article.

The cowis a domestic animal.
The pineis an evergreen tree.

If oil supplies run out, man have
to fall back on the horse.

7. The + adjective represents a clg
of people:

the old= old people in general.
the rich = rich people in general.

8. Beforecertain proper names of
oceans, rivers, seas, gulfs, grouj
of islands, chains of mountains,
plural names of countries, deser
and before certain other names:

The Atlantic, the Thames, the Alps,
the Black Sea, the Crimea, the City,
the United States of America,
the Sahara, the Persian Gulf.

9. Before the adjectivesast/west
etc. + noun in certain names:

ay.

the East/West End, the East/West Indjes,

the North/South Pole.

10.Before other proper names
consisting of adjective + noun or
noun +of + noun:

The National Gallery, the Tower of
London

11.Before names of newspapers,
ships, orchesras, pop groups etc

the Times, the Great Britain,
the Philadelphia Orchestra, the Beatlg

12the + plural surname can be use¢
to mean «the ... family»:

the Smiths = Mr and Mrs Smith
(and children).

13the + a singular countable noun
(type of machine, invention,
musical instruments).

The bicycleis an excellent means of
transport. When wathe telephone
invented?The pianois my favourite

instrument.
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NO ARTICLE

Uses

Examples

1. Before plural nouns:

My friends are students.

2. Before abstract nouns except wi
they are used in a particular sen{

Men fear death.
Jeut: The death of the Prime Minister lef
his party without a leader.

3. After a noun in the possessive
case, or a possessive adjective:

the boy's uncle the uncle of the boy
It is my (blue) book The (blue) book is
mine.

4. Before names of meals:

The Scots have porridge for breakfast
but: The wedding breakfast was held if
her father's house

5. Before names of games:

He plays golf

6. Before parts of the body and
articles of clothing, as these
normally prefer a possessive
adjective:

Raise your right hand.
He took off his coat.

7. Whenhomeis used alone, i.e. is
not preceded or followed by
a descriptive word or phrase:

He is at home. He went home.
| arrived home after dark.
| sent him home.

8. Before the nounsied, church,
court, hospital, prison,
school/college/university when
these places are visited or used
for their primary purpose.

We can be/get badiom
school/college/university

We carleave school, leave
hospital be releaseffom prison

But: When these places are visite(

or used for other reasoti® is
necessary:

We go:to bedto sleepto churchto pray;
to courtas litigantsto hospitalas
patientsto prisonas prisoners;

to school/college/universitio study;
similarly we can ben bed sleeping

or resting;at churchas worshippers;

in hospitalas patientsat schoolas
students.

ISometimes he goes to the prison
to give lectures.

9. work = place of work.

He is at work.
He's on his way to work.

10. We gao seaas sailors. To bat sea=to be on a voyage
(as passengers or crew). But totgor beat the sea= to goto or
beat the seasidéVNe can also livby/near the sea
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PERSONAL PRONOUNS

The Objective Case

The Nominative Case
| — s

he — Bin

she— Bona

it — BoHO (BiH, BOHA)
we — Mu

YOU — BH, THU

they — Bonu

Mme — MeHe, MeH1

him — #ioro, fiomy

her —1i, i

it — #ioro, omy, T, Tif

US — HacC, HaM

yOou — Bac, BaM, Tebe, T0o01
them —ix, im

POSSESSIVE PRONOUNS

Conjoint Form

Absolute Form

my — Miii, MosI, MO€, MOi

his — #oro (vonosiuuii pio)

her —1i

its — #ioro (cepeowniui pio), i

Oour — Hall, Hallla, Halle, Hall

your — Bar, Balia, Bale, BaIli
TBIH, TBOS, TBO€E, TBOI

their — ixHili, 1xHs, TXHE, TXHI

mine — Mili, Mos, MO€, MO1
his — iioro (vozrosiuuii pio)
hers —1i

Ours — Haill, Hallla, Hallle, Hallll
yOUrs — Baiil, Baiiia, Balie, Bari

theirs — ixuiit, ixas, iXHe, 1XHI

TBIii, TBOSI, TBO€E, TBOI

REFLEXIVE PRONOUNS

Persons Singular Plural
1% pers. myself cam(a) cebe |ourselves |cami cebe
2" pers. yourself yourselves
3" pers. himself, herself, itself themselves

1. He looked athimselfin the mirror.

A reflexive pronoun usually refers to|
the subject of a sentendde and
himself refer to the same person.

2. He himselfanswered the phone,
not his secretary.
3. He answered the phoremself.

Sometimes reflexive pronouns are u
for emphasis.

4. She livedy herself

The expressiohy + a reflexive
pronounusually means «alone».
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INDEFINITE PRONOUNS

Sentences -thing -body, -one -where
Affirmative [some |something somebody somewhere
someone anywhere
uwo-Hebyob XmMocb oecb
Xmo-Heby0b Oe-Hehy0b
any anything anybody/anyone |anywhere
yee, VCAKULU 0e 3a8200HO
U0 3a68200HO 0y0b-aKUll KyOu 3a6200HO
Interrogative |any anything anybody anywhere
anyone
uo-Hebyob Xmo-Heby0b Oe-Hebhy0b
0y0b-xmo KyOu-He0y0b
Negative not ... |not... not ... anybody not ... anywherg
any anything not ... anyone
HIY020 HIXmMo HiOe, HIKYOU
no nothing nobody/no one nowhere
none
HIY020 HIXMo Hide, HIKYOU
Affirmative  |every |everything everybody everywhere
Interrogative everyone
Negative yce VCAKUU, KOJHCHUL,  |CKPI3b, YCIOOU
yce

QUANTITIVE PRONOUNS

few
little

mano, Mano xmo,

Few birds can be seen in that
place. (=almost nong
| know little about painting.

Few andlittle have
a negative meaning.
They meamot enough

HeodoCmammbo (= almost nothiny

a few A few birds can be seen in thap few, a little have
OeKibKa place. (=some bird¥ a positive meaning. The
a little I know a little about painting. |meansome though not
mpoxu (= Something much (many)

DEMONSTRATIVE PRONOUNS

Singular

Plural

this — ueit, g, ue

that — rtoii, Ta, Te

these— i

those— i
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DEGREES OF COMPARISON OF ADJECTIVES AND ADVERBS

aﬁgjzzt\l/\(laergs Positive |Comparative| Superlative Formation
One-syllable |old older, elder |oldest, eldest|For most
adjectives wise wiser wisest one-syllable
and adverbs |hot hotter hottest adjectives and
easy easier easiest adverbs;er and
fast faster fastest -estare added.
early earlier earliest
Two-syllable |famous more famous|most famous [For most two-
adjectives slowly more slowly |most slowly |[syllable adj. and
and adverbs adv.,moreand
mostare used.
busy busier busiest -Er/-estare used
pretty prettier prettiest with two-syllable
adjectives that endl
in-y. The-yis
changed tai.
clever cleverer cleverest Some two-syllable
more clever |most clever |adjectives use
-er/-estor
gentle gentler gentlest more/most:able,
more gentle |most gentle |pleasant, angry,
handsome,simple
friendly friendlier friendliest common, quiet,
more friendly |most friendly |narrow, sour,
polite, cruel.
Adjectives  |important |more most More andmostare
and adverbs important important used with long
with three productive |more most adjectives and
or more productive |productive |adverbs.
syllables carefully  |more most
carefully carefully
Irregular Adjectives and Adverbs
good/well better best
bad/badly worse worst
far farther/further farthest/furthest
much/many |more most
little less least
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NUMERALS

Cardinal Numerals (how many?)

Ordinal Numerals (Whch?)

90
100
1,000
1,000,000

one
two
three
four
five
SiX
seven
eight
nine
ten
eleven
twelve
thirteen
fourteen
fifteen
sixteen
seventeen
eighteen
nineteen
twenty
twenty-one
twenty-two
twenty-three
twenty-four
twenty-five
twenty-six
twenty-seven
twenty-eight
twenty-nine
thirty
forty
fifty
Sixty
seventy
eighty
ninety
a hundred
a thousand
a million

first
second
third
fourth
fifth
sixth
seventh
eighth
ninth
tenth
eleventh
twelfth
thirteenth
fourteenth
fifteenth
sixteenth
seventeenth
eighteenth
nineteenth
twentieth
twenty-first
twenty-second
twenty-third
twenty-fourth
twenty-fifth
twenty-sixth
twenty-seventh
twenty-eighth
twenty-ninth
thirtieth
fortieth
fiftieth
sixtieth
seventieth
eightieth
ninetieth
hundredth
thousandth
millionth
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140 a/one hundred and forty
400 four hundred
1,006 a/one thousand and six
5,000 five thousand
260, 127 | two hundred and sixty thousand,
one hundred and twenty-seven
Dates March 10, 19981 the tenth of March nineteen ninety-
eightor
March the tenth nineteen ninety-eight
Fractional _
Numerals |Common Fractions - 0 a half,
% [l a quarter,
él:l a/one fifth;
3
5 [ three fifths;
1
15 0 one and a half;
3% [J three and four fifths;
Decimal Fractions 0.1 [0 nought point one;
10.92 ten point nine two;
8.04 eight point nought four;
Percentage | a kind of decimal fraction, denominator of which is
always 100: 2 %1 2 per cent]l 2 p.c.l] two per cent
Roman 10 1 16 0O XVI
Numerals 20 1 17 0O XVI
30 | 18 O XVIII
40 IV 19 O XIX
50 V 20 O XX
6 0 VI 21 O XXI
70 VI 30 O XXX
8 O Vi 40 O XL
90 IX 50 0 L
100 X 60 [0 LX
11 O Xl 70 O LXX
12 0O Xl 80 O LXXX
13 0O Xl 90 OO0 XC
14 0O XIV 100 O C
15 0 XV 1000 0 M
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NUMBERS IN MEASUREMENT

Weight 1 dram IpaxmMa dr 1.779
Measure |1 ounce VHITiS oz (16dr) 28.3%9
Mipu 1 pound byHT Ib (16 02z) 453.59%
eazu 1 stone CTOH st (14 Ib) 6,35 kg
1 quarter KBapTep gr (28 1b) 12,7 kg
1 hundredweight | xaaapenseiir | hwt (112 1b) 50,8 kg
1 ton TOHHA tn (20 hwt) 1016 kg
Linear 1inch TFOHM in 2,54 cm
Measure |1 foot dbyr ft (12 1in) 30,48 cm
Jiniani | 1 yard Apa yd (3 ft) 91,44 cm
mipu 1 mile MUJIST ml (1760 yd) 1609.33m
1 International | Mumns
Nautical Mile MOPCHKa INM (6076 ft) 1.852 km
Dry 1 gill TOKHT gi 0,14 |
Measure |1 pint MHTA pt (4 gills) 0.57
Mipu 1 quart KBapTa gt (2pt) 1,14 |
cunkux |1 gallon rajioH gal (4qt) 4.55 |
peuwosun | 1 bushel Oy1enb bu 36.351
1 quarter KBapTEp gr (8 bu) 290.94 |
Square |1 squareinch |ka. mroiim sq in 6.45 cm
Measure |1 square foot KB. QyT sq ft (144 sqin) | 9.29 dm
Mipu 1 square yard | kB. sipx sqyd (9sqft) |0.836mM
naowunu | 1 acre aKp ac (4.8sqyd) |0.4 hectare
1 square mile | kB. Muis sq ml (640 ac) |2.59 knf
Cubic 1 cubic inch Ky0. mofiM | CU in 103 m?
Measure |1 cubic foot Ky0. GyT cu ft (1728 28,32 cni
Mipu cu in)
06'emy | 1 cubic yard Ky0. p1I cuyd (27 cu ft) | 764.53 cm
1 register ton TOHHA
peecTpoBa regt (100 cu ft) |2.83 i
Time 1 minute XBHJINHA 60 seconds
Measure |1 hour roJuHa 60 minutes
Mipu 1 day JICHb 24 hours
uacy 1 week THOKJICHb 7 days
Angles 1 minute XBHJIMHA 60 seconds (69
Measure |1 degree (1) rpaayc 60 minutes (69
Mipu 1 right angle npsaMui KyT | 90 degrees (90
Kyma 1 circle posropHeHnii | 360 degrees (36D
Kyt 4 right angles

78




OCOBOBI ®OPMMU A1€CJIOBA
FINITE FORMS OF THE VERB

HilicHuii criocio
The Indicative Mood

AKTUBHHUH CTaH
Active Voice
to ask

IlacuBHUM CTAH
Passive Voice

to be asked
Heo3naueni yacu JlokoHaHi yacu
Indefinite Tenses Perfect Tenses
to ask to have asked
to be asked to have been asked
Present Past Future Present Past Future
ask shall have shall
asked ask asked | had asked have
asks will has will asked
am was shall have had been | shall have
iIs asked asked be been | asked been
are were will asked | has asked will asked

TpusaJi yacu

Continuous Tenses

IlepdexkTHO-TPUBAII YacH

Perfect Continuous Tenses

to be asking to have been asking
to be being asked —

Present Past Future Present Past Future
am was shall  beg have had been|shall have
is asking | asking asking been | asking been
are were | Wil has asking will asking
am was
Is being being L
are asked asked B B B

were
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INDEFINITE TENSES

(to work, to write)

Present Indefinite

work (s), write (s)

Affirmative Interrogative Negative Interrogative-
Negative
| work, write Do | work, write? |l do not workwrite |Do | notwork,
write?
He/sheworks |Doeshe/shework, |He/shedoes not |Doeshe/shenot
writes write? work, write work, write?
Welyou/they |Do welyou/ Welyou/theydo not|Do we/you/theynot
work, write theywork, write? |work, write work, write?
Past Indefinite
worked, wrote
Affirmative Interrogative Negative Interroga'tlve-
Negative
| worked wrote |Did | work, write? (I did not work Did | not work
write write?
He/sheworked |Did he/shework, He/shedid not Did he/shenot
Wrote write? work, write work, write?
Welyou/they |Did we/you/ Welyou/they/ Did welyou/they
workec, wrote |theywork, write? |did not work write |not work write?

Future Indefinite

shall/will + work, write

Affirmative Interrogative Negative Interroga_uve-
Negative
I/we shall work|Shalll/we work, I/we shall not Shall I/we not
write write? work, write work, write?
He/shel/you/  |Will he/she/ He/she/you/ Will he/she/
theywill work, |you/theywork, write? [theywill not you/theynot work
write work, write write?
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CONTINUOUS TENSES
(to work, to write)

Present Continuous

am, is, are + working, writing

Affirmative Interrogative Negative Interrogajuve-
Negative
| am working Am| working, | am not working | AmI not working
writing writing? writing writing?
He/shes Is he/sheworking, |He/shes not Is he/shenot
working, writing |writing? working, writing  |working, writing?
Welyou/theyare | Arewe/you/ Welyou/theyare |Are we/you/they
working, writing | theyworking, not working not working
writing? writing writing?
Past Continuous
was, were + working, writing
Affirmative Interrogative Negative Interrogajuve-
Negative
I/he/shewas Wasl/he/she I/he/shewas not |Wasl/he/shenot
working, writing |working writing? |working, writing  |working, writing?
Welyou/theywere |Werewe/you/ Welyoul/they/ Werewe/you/
working, writing |theyworking, were notworking, |theynotworking,
writing? writing writing?

Future Continuous

shall/will + be working, writing

working, writing

working, writing?

working, writing

Affirmative Interrogative Negative Interrogajuve-
Negative
I/we shallbe Shalll/we be I/we shall not be [Shalll/we notbe
working, writing |working writing? |working writing  |working, writing?
He/shelyou/ Will he/she/ He/shel/you/ Will he/she/
theywill be you/theybe theywill not be |you/theynot be

working, writing?
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PERFECT TENSES
(to work, to write)

Present Perfect

have, has + worked, written

worked written

worked written?

Affirmative Interrogative Negative Interroga_tlve-
Negative
I/welyou/they Havel/we/ I/welyou/theyhave |Havel/we/
have worked you/theyworked |notworked written |you/theynot
written written? worked written?
He/shehas not
He/shehas Hashe/she worked written Has he/shenot

worked written?

Past Perfect

had+ worked, written

worked written

worked written?

worked written

Affirmative Interrogative Negative Interrogative-
Negative
I/he/she/we/ Had I/he/shé I/he/she/we/ Had I/he/she/
you/theyhad wel/you/they you/theyhad not |we/you/theynot

worked written?

Future Perfect

shall/will have + worked, written

Affirmative Interrogative Negative Interrogative-
Negative
I/ We shallhave [Shalll/we have |I/ We shall not Shalll/we not have
worked written  |worked written? |haveworked worked written?
written
He/shelyou/ Will he/she/ He/shelyou/ Will he/she/
theywill have you/theyhave |theywill nothave |you/theynot
worked written |worked written? |[worked written haveworked
written
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PERFECT CONTINUOUS TENSES

(to work,

to write)

Present PerfectContinuous

have, has + been + working, writing

working, writing

He/shehas been
working, writing

working, writing?

Has he/shébeen
working, writing?

Affirmative Interrogative Negative Interroga'tlve-
Negative
I/welyou/they Havel/we/ I/welyou/they  |Havel/we/
have been you/theybeen have nobeen you/ theynot been

working, writing

He/shehas not
been working,
writing?

working, writing?

Has he/shenot beelj
working, writing?

Past Perfect Continuous

had + been + working, writing

writing

He/shel/you/
theywill have
been working,
writing

writing?

Will he/she/
you/theyhave beer
working, writing?

Affirmative Interrogative Negative Interroga'tlve-
Negative
I/he/she/we/ Had I/he/she/ I/he/she/we/ Had I/he/she/
you/theyhad beelwe/you/theybeen |you/theyhad not {we/you/theynot
working, writing |working, writing? |been working, [been working,
writing writing?
Future Perfect Continuous
shall/will + have been working, writing
Affirmative Interrogative Negative Interroga'tlve-
Negative
I/'we shall have |Shalll/we have I/we shall not Shall I/we nothave
been working, |been working, have been been working,

working, writing

He/shelyou/
theywill not have
been working,
writing

writing?

Will he/she/
you/theynot have
been working,
writing?
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THE FUNCTIONS OF THE VERB « TO BE»

Functions Examples

. The Notional Verb Hes at home now.
The studentarein the classroom.

. An Auxiliary Verb Hels writing a letter.
| wasasked a difficult question.

. A Link Verb Jhoris a student. Hés intelligent.
Heis the best student in our group.

. A Modal Verb We are to meett noon.
Theyare to beginthis work at once.

THE FUNCTIONS OF THE VERB «TO HAVE»

Functions Examples

. The Notional Verb Shieasa large family.
We have gota comfortable flat.

. An Auxiliary Verb Hehas graduatedrom the University.
| have been waitindor you for half an hour.

. A Modal Verb lhave to get ugearly on Mondays.
Theyhad to gothere. He will have to do it.

THE FUNCTIONS OF THE VERB «TO DO»

Functions Examples

. The Notional Verb The exercise wagonewell.
You didn'tdo anything to help her.

. An Auxiliary Verb
a) The Present and Past Indefinitéle doesn'twork here.
(interrogative and negative forms)Did you see him yesterday?

b) The Imperative Mood — Yes, Idid.
(negative form) Don't be late for the lessons.
C) to express emphasis But I do knowhim.
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GENERAL QUESTIONS

Predicate

or Sub-| Partof .| Adverbial Short Answers
auxiliary | ject thg Object Modifiers . . .
verb Predicate Affirmative | Negative
Is he at home? |Yes, heis. |No, he isn't.
Do you |take books |here? Yes, | do. [No, | don't.
Does she |live in Kyiv? |Yes,she dogdlo, she
Did it rain last night?|Yes, it did. |doesn't.
Will he be living? there? Yes, he will.|No, it didn't.
Are you |studying? |French?in class? |Yes, | am. |No, he won't
Was Ann Yes, she wagNo, I'm not.
Can you |[swim? Yes, | can. [No, she was}'
No, | can't.

TAG QUESTIONS

Jackcancome,can't he?
Fredcan't come,canhe?

A tag questioms a question added at the end of
a sentence. Speakers use tag questions chieflgke
sure their information is correct or to seek agesm

W

AFFIRMATIVE SENTENCE + NEGATIVE TAG = AFFIRMATIVEANSWER EXPECTED
Mary is here,isn't she?
You like tea,don't you?

Theyhaveleft, haven't they?

syYshe is.
Yedo.

Yes, tiaye.

NEGATIVE SENTENCE + AFFIRMATIVE TAG = NEGATIVE ANSVER EXPECTED

Mary isn't here,is she? , Nlbe isn't.
You don't like tea,do you? No, Intto
Theyhaven't left, havethey? No, thevan't.

This/That is your book, isn'it?
These/Thoseare yours, arenthey?

The tag pronoun for this/thatit
The tag pronoun fahese/those= they

There is a meeting tonightisn't

there?

In sentences witthere + beg, there is
used in the tag.

Everything is okay, isn'it?

Everyonetook the test, didnthey?

Personal pronouns are used to refer f
indefinite pronounsThey is usually used
in a tag to refer teveryone someone
everybody, somebodyno ong nobody.

Nothing is wrong,is it?

Nobody calledon the phonegid they?
You've never beerthere haveyou?

Sentences with negative words take
affirmative tags.

| am supposed to be hesm | not?
| am supposed to be heen't | ?

am | not? is formal English.

aren't | ? is common in spoken English.
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QUESTION WORDS

WHEN
When did they arrive? |Yesterday. When is used to ask
When will you come? |[Next Monday. guestions aboutme
WHERE
Where is she? At home. Where is used to ask

Where can | find a pen?In that drawer.

guestions abouplace

WHY

Why did he leave early?
Why aren't you coming with us?

Because he's ill.
I'm tired.

Why is used to ask
guestions aboutason

HOW
How did you come to |By bus. How generally asks about
school? manner
How does he drive?  |Carefully.
How much money does|Ten dollars. How is used withmuchand
it cost? many.
How many people Fifteen.
came?
How old are you? Eighteen. How is also used witladjectives

How cold is it?

How sooncan you get
there?

How fast were you
driving?

How long has he been
here?

How often do you write
home?

How far is it to Paris
from here?

Ten below zero.
In ten minutes.

50 miles an hour
Two years.
Every week.

500 miles.

andadverbs

How long asks abouength of
time
How often asks aboufrequency

How far asks aboudlistance
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MORE QUESTIONS WITH HOW

QUESTION ANSWER

a) How do you spelkcoming»? C-O-M-I-N-
G.

b) How do you sayyes» in Japaneséefai.
¢) How do you say/pronouncthis word?

To answer a): Spell the word.
To answer b): Say the word.
To answer c): Pronounce
the word.

d) How are getting along? Great. In d), e), and f): How is your life
e) How are you doing? Fine. Is your life okay? Do you have
f) How's it going? Okay. |any problems?
So-so. NOTE: f) is often used in greetingp:
Hi, Bob. How's it going?
g) How do you feel? Terrific! The questions in g) ask about

How are you feeling? Wonderful!
Great!
Fine.
Okay.
So-so.
A binder
the e
Notgood.
Terebl
Awful!

health or about general
emotional state.

h) How do you do? How do you do

MHow do you do is used by both
speakers when they are
introduced to each other in
a somewhat formal situation.

WHO

Who can answer that | can.
guestion?

Who came to visit you?

Jane and Tom.

Who is used as the subjec
of a question.
It refers to people.

Who is coming to dinner
tonight?
Who wantsto come with mePWe do.

Ann and Tom.

Who is usually followed by,
a singular verb even if
the speaker is asking abo

more than one person.

WHOSE

Whose bookdid you borrow?
Whose keyis this? (Whoseis this?)

David's.
It's mine.

Whose ask questions
aboutpossession

—
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WHAT

of

What made you angry? |His rudeness. |What is used as the subject|
What went wrong? Everything. a question.

It refers to «things».
What do you need? | need a pencil. |What is also used as an
What did Alice buy? A book. object.
What did he talkabout? His vacation.

About what did he talk?
(formal)

What kind of soup is that?

It's bean soup.

What kind of asks about

What kind of shoes did he|Sandals. particular variety or type of
buy? something.
What did you dolast night?|l studied. What + a form ofdois used

What is Mary doing?

She is reading
a book.

to ask questions about
activities.

What countries did you
visit?
What time did she come?

Italy and Spain.

Seven o'clock.

What may accompany a
noun.

What colour is his hair?  |Dark brown.
What is Tomlike? He's kind and What + be like asks for
friendly. a general description of

What is the weathelike?

Hot and humid.

gualities.

What doesTomlook like?

He is tall and hagWhat + look like asks for

dark hair. a physical description.
What doesher housdook |lt's a large, red
like? brick house.
WHICH

| have two pens.

Which pen do you want?
Which onedo you want?
Which do you want?
Which book should | buy?

The blue one

That one.

Which is used instead afhat

when a question concerns

choosing from aefinite, knowr

guantity or group.

Which countries did he visit?
What countries did he visit?

Which classare you in?
What classare you in?

Paris and
Canada.
This class.

In some cases, there is little

difference in meaning betwee

which andwhat when they
accompany a noun.

—
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SUMMARY CHART OF VERB TENSES

ACTIVE VOICE
- : Perfect
Indefinite Continuous Perfect :
Continuous

Present |l write letters |l am writing | have written | have been
every week. |a letter now. |a letter today. |writing for

an hour.

Past | wrote | was writing |l had written | had been
this letter a letter at all my letters writing for
yesterday. |5 o'clock. by 9 o'clock. an hour when

you came.

Future |l shall write |l shall be | shall have If you come at
this letter writing a letter |writtenall my 7 | shall have
tomorrow. at 5 o'clock letters by 9 clock|been writingfor

tomorrow. tomorrow. an hour by that
time.
PASSIVE VOICE
- : Perfect
Indefinite Continuous Perfect :
Continuous

Present |These letterare |A letteris being|The lettethas
written (by me) written (by me) |been written(by ]
every week. now. me) today.

Past This letterwas This letterwas |By 9 o'clock all
written yesterday. |being writtenat |my lettershad N

5 o'clock. been written
Future |This letterwill be All my letters
writtentomorrow. will have been
] written by ]
7 o'clock
tomorrow.
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PASSIVE VOICE

PRESENT

1. Buknanau nosicuioe HoBUN
MaTepiall.

Ha KOKHOMY
ypori

1. The teachegxplains new
material at every lesson.

2. HoBuii matepian
NOSICHIOEMbCS. BUKIIATAYEM.

Ha KOKHOMY
ypori

2. New materials explainec
by the teacher at every
lesson.

3. Buknangau nosicuroc HoBuii  |3apas 3. The teachas explaining
MaTepiall. new material now.
4. HoBuii matepian 3apas 4. New materiais being
NOSICHIOEMbCSL BUKJIATTAUCM. explainedby the teacher now
5. Buxianau nosicnue HoBuii  |Ha oMy  |5. The teachednas explainet
Marepiai. THXKHI new material this week.
6. HoBuii Matepiain 6ys Ha oMy  |6. New materiahas been
NOsICHeHUll BUKJIaJaueM. THXKHI explainedby the teacher
this week.
7. Buknagau nosicnioe nosuii - |yxe 10xB. |7. The teachenas been
MaTepial. 3 9rox. explaining new material for
paHKy 10 minutes since 9 o'clock
in the morning.
8. HoBwii matepia yxe 10xB. |8. New materiahas been
NOSICHIOEMbCSL BUKITaadeM. (3 9rog. explainedby the teacher
paHKy for 10 minutes since
9 o'clock in the morning.
PAST
1. Buknanau nosichué HOBUii ~ |y4opa 1. The teacheexplainec new
MaTepiall. material yesterday.
2. HoBwii Matepiai 6y6 ydopa 2. New materialvas explainec
NOsICHeHULl BUKJIaJaueM. by the teacher yesterday.
3. Buknanau nosicurosas HOBHi |ydopa 3. The teachawas explaining
MaTepial. o 10romunui | new material yesterday at
10 o'clock.
4. HoBwuii maTepiai ydopa 4. New materialvas being
nosicurogascs BukiamgadeM. (o 10romuni | explainedby the teacher
yesterday at 10 o'clock.
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FUTURE

1. Buknanau nosichums |3aBTpa 1. The teachewill explain new
HOBHII MaTepiaJl. material tomorrow.

2. HoBwii matepiain 3aBTpa 2. New materiaWill be explainec
OyOe nosicHeHutl by the teacher tomorrow.
BUKJIaZa4YEM.

3. Buknangau nosicnums  |3aBTpa 3. The teacheawill have explainec
HOBHI1 MaTepiall. 70 KIHIIS new material tomorrow by

HEPIIOTro the end of the first lesson.
YPOKy

4. HoBuit matepian 3aBTpa 4. New materiaWill have been
OyOe nosicnenuil 70 KiHIIS explainedby the teacher
BUKJIJAuEM. MEPIIOTO tomorrow by the end of the first

YPOKY lesson.
MODAL VERBS
CAN; COULD; TO BE ABLE TO
Uses Present/Future Past
1) ability; | can runfast. | could run fast when | was
capability | can helpyou. a child, but now I can't.
| am able to helpyou. | was able to helyou.
| will be able to helpyou.
2) informal You can usemy car tomorrow.
permission

3) polite reques

ICan | borrow your pen?Could
| borrow your pen?
Could youhelp me?

4) impossibility
(negative only)

Thatcan't betrue!
Thatcouldn't betrue!

Thatcan't have beenrue!
Thatcouldn't have been
true!

5) suggestion

— | need help in math.
You could talkto yourteacher.

You could have talkedo
your teacher.

6) less than — Where is John? He could have beemt
50% certainty |He could beat home. home.
7) doubt; Can sheknowJapanese? Canhehave donat?

astonishment
(interrogative)
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MAY; MIGHT

Uses Present/Future Past
1) polite request |May | borrow your pen?
Might | borrow your pen? B
2) fO”T‘a'. You may leavehe room. N
permission
3) less than — Where is John? He may have been

50% certainty

He may beat the library.
He might beat the library.

at the library.
He might have been
at the library.

MUST; BE TO; HAVE TO; HAVE GOT TO

Uses Present/Future Past
1) duty; obligation;|l must goto class today. | had to goto class
strong necessity|l have to gao class today. yesterday.

| have got to gdo class today.

2) lack of necessity

/ don't have to gdo class today.

didn't have to go

(negative) to class yesterday.
3) prohibition You must not operthat door. 0
(negative)

4) 90 % certainty

sick. (present only)

Mary isn't in class. Shest be

Mary must have been
sick yesterday.

5) plan; We are to meett nine. Waewere to meet
agreement at nine.

6) order; You must gothere at once. 0
instruction You are to gothere at once.

7) destiny E He wasneverto seehis
(past only) wife again.

SHOULD; OUGHT TO
Uses Present/Future Past

1) advisability; |l should studytonight. | should have studiethst night.

desirability |l ought to studytonight. | ought to have studiethst night

2) 90 % certaint]

Wwheshould do wellon
the test.
Sheought to dowell on

the test(future only)

Sheshould have donevell on
the test.

Sheought to have donevell on
the test.
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SHALL

Uses Present/Future Past

1) polite question Shall | openthe window? 0

to make a suggestion
2) future with «I» or | shall arrive at nine. 0

«we» as subject (will = more common

WILL; WOULD
Uses Present/Future Past
1) 100 % certaintyHe will be here at nine. He said heavould behere
at nine.

2) polite request |Will you pleasgassthe salt?
Would you pleasgass

n

the salt? -

Would youmind if | left early?
3) willingness — The phone's ringing. O

I'll getit.
4) preference would rather goto the park |l would rather have gone

than stayhome. to the park.

INDEFINITE PRONOUN «ONE>»
Examples Functions
Oneshould always be polite. onemeans any person, peopleli
How doesoneget to &' Avenue from here3 general.
One must keepne’sword. The subject of an impersonal
sentence.ysually not translated

This book is more interesting théme one | Any function for replacing
we read last week. a noun already mentioned.
Here are two books. Whiane would you
like?
Oneshould take care @ne’shealth. Notice the pronouns that may ke
Oneshould take care diis health. used in the same sentence to
Oneshould take care diis or her health. | refer back tamne
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THE PRONOUNS «BOTH, EITHER AND NEITHER»

Examples

Functions

Both these children are mine.
These children areoth mine.

Both my children are boys.
Theyboth accepted the invitation.
You areboth right.

They haveboth been invited.

We mustboth go there.

Bothis plural in meaning and
applied only to two persons gr
things.

a) Takeeither book. | don’t mind which.
The news didn’t shoakither of them.
Have you seeaither of your parents
today?

b) You may go bither road.

The houses ogither side were tall and
big.

Either refers to two persons of
things and has two meanings.
a) one or the other of two;

b) each of two; both.

Neither brother has been abroad.
We acceptedeither offer.
Neither of the statements is true.

Neither meanshot the onanor
the other.
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SEQUENCE OF TENSES
DIRECT AND INDIRECT SPEECH

If the main verb of the sentence is in | If the main verb of the sentence is
the present, no change is made in the the past, the verb in the object
verb tense or modal in the object claysgause is usually also in a past for

in

m.

He sais (that) hevorks hard. He said (that) hevorkedhard.

He sais (that) hies working hard. He said (that) hevas workinghard.

If the action of the object clause is simultanewith that of the principal
clausethe Past Indefinite or the Past Continuousis used in the object

clause no matter which Past tense-aspect fornurgdfa the principal clause.

He sais (that) hevorked hard. He said (that) hbad workedhard.

He sais (that) hevas workinghard. He said (that) Head been working
hard.

He sais (that) shieas alreadyleft. He said (that) shkad alreadyleft.

If the action of the object clause precedes th#h@fprincipal clauseéhe Past
Perfect orthe Past Perfect Continuouss used in the object clause no mat
which Past tense-aspect form is found in the ppelatlause.

ter

He sais (that) heill work hard. He said (that) heould workhard.
He sais (that) heill have finished He said (that) hevould have

the work by September. finished the work by September.
He sais (that) heill be workinghard | He said (that) hevould be working
all day long. hard all day long.

If the action of the object clause follows thatloé principal clausehe
Future-in-the-Past or one of the other means of expressing futurerzst
viewed from the past is used in the object clausmatter which Past tense-
aspect form is found in the principal clause.

He sais (that) hies going to workhard. | He said (that) hevas going to work
hard.

He sais (that) hean workhard. He said (that) heould workhard.
He sais (that) henay workhard. He said (that) henight work hard.
He sais (that) hkas to workhard. He said (that) héad to workhard.
He sais (that) heaust workhard. He said (that) héad to workhard.
He sais (that) hehould workhard. He said (that) hehould workhard.
He sais (that) heught to workhard. He said (that) heught to workhard.

The rules of sequence of tenses cannot be obseitledertain modal verbs

which have only one formn{ust, should, ought and nged
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THE INFINITIVE

Infinitive Active voice Passive voice Uses
the action is
Indefinite | to write to be written | simultaneous with
to come — that expressed by
the finite verb.

He wantgo write her about it.
He wantgo be written about it.

the action is
Continuous | to be writing — temporary and not
to be coming — a usual one.

He maybe writing a new novel.

Perfect

to have written

to have come

to have been
written

the action precedes
that of the predicatd.

| am gladto have written her about it.
| was surprisedlo have been writtenabout it.

Perfect
Continuous

to have been writing
to have been coming

the action began
before the time
indicated by

the predicate and
is still going on.

He is saido have been writing this novel for 2 years already.

Functions Examples
Subject To know him is to trust him.
It is difficult to translate this text.
Predicative Our aim isto master English.

What | want igo be leftalone.

Part of a Compound
Verbal Predicate

We muststay at home.
We decidedo work together.

Object

He asked méo wait.
He promisedo comein time.

Attribute

He is always the firdb come.
The articleto be translatedis on the table.

Adverbial Modifier

| have come her® help you.
The problem is too complicatéd be solvedat once.
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REFERENCE LIST OF VERBS FOLLOWED BY INFINITIVES

A. VERBS FOLLOWED IMMEDIATELY BY AN INFINITIVE

1. afford
2.agree
3.appear
4.arrange
5.ask
6.beg
7.care
8.claim
9.consent
10.decide
11.demand
12.deserve
13.expect
14.falil
15.forget
16. hesitate
17.hope
18.learn
19.manage
20.mean
21.need
22.offer
23.plan
24.prepare
25.pretend
26.promise
27.refuse
28.regret
29.remember
30.seem
31.struggle
32.swear
33.threaten
34.volunteer
35.wait
36. want
37.wish

| can’t afford to buyit.

Theyagreed to helus.

Sheappears to bdired.

I'll arrange to meeyou at the airport.
He asked to comevith us.

He begged to comwith us.

| don't care to see¢hat show.
Sheclaims to knowa famous movie star.
She finallyconsented to marrjnim.

| have decided to leavan Monday.

| demand to knowwho is responsible.
Shedeserves to withe prize.

| expect to entegraduate school next year.
Shefailed to returnthe book to the library in time.
| forgot to mailthe letter.

Don’t hesitate to askor my help.
Jackhopes to arrivenext week.

He learnt/learned to playthe piano.
Shemanaged to finishher work early.
| didn’t mean to hurtyour feelings.

| need to haveyour opinion.
Theyoffered to helpus.

| am planning to havea party.

We prepared to welcomthem.

He pretends not to understand

| promise not to bdate.

| refuse to believdis story.

| regret to tellyou that you failed.

| remembered to lockhe door.
Thatcat seems to biiendly.

| struggled to staygwake.

Sheswore to telithe truth.
Shethreatened to telmy parents.

He volunteered to hels.

| will wait to hearfrom you.

| want to tellyou something.
Shewishes to comavith us.
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B. VERBS FOLLOWED BY A (PRO)NOUN + AN INFINITIVE

1.advise
2.allow
3.ask
4.beg
5.cause
6.challenge
7.convince
8.dare
9.encourage
10.expect
11.forbid
12.force
13. hire
14.instruct
15.invite
16.need
17.order
18. permit
19.persuade
20.remind
21.require
22.teach
23.tell
24.urge
25.want
26.warn

Sheadvised me to waitntil tomorrow.
Sheallowed me to uséer car.

| asked John to helps.

Theybegged us to come

Her lazinesgaused her to fail
Shechallenged me to racker to the corner.
| couldn’t convince him to accepdur help.
He dared me to ddetter than he had done.
He encouraged me to trggain.

| expect you to ben time.

| forbid you to tellhim.

Theyforced him to tellthe truth.

Shehired a boy to mowhe lawn.

He instructed them to beareful.
Harryinvited the Johnsons to conte his party.
We needed Chris to helps figure out the solution.
The judgeordered me to paw fine.

He permitted the children to stay ulate.

| persuaded him to com#®r a visit.
Shereminded me to lockhe door.

Our teacherequires us to bén time.

My brothertaught me to swim

The doctortold me to takehese pills.

| urged her to applyfor the job.

| want you to benappy.

| warned you not to drivéoo fast.

THE PREPOSITIONAL INFINITIVE COMPLEX

Subject It is easyfor you to saythat.

For him to helphis friends is quite natural.
Predicative The question i$or you to decide

The best thing ifor you to moveo the South.
Object | waitedfor him to speak
Attribute This is the booKor you to read
Adverbial modifier | He opened the doors of the ¢ar us to get in
of purpose I've brought two book$or my son to read

Adverbial modifier
of result

The weather was too cofdr the children to go out
It was too darKor her to seenim.
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THE OBJECTIVE INFINITIVE COMPLEX

Is used after to see | sawhim get offthe bus.
the verbs to hear Did you heather sing?
denoting to feel She felther voice tremble
a) perceptions |to watch | watchher enterthe shop.
of senses*: | to observe | We observehe directionconstantlychange
to notice Nobody noticechim comein.
b) wish, to want | wantyou to helpme.
intention, | to wish He wisheghe work to be donat once.
emotions: |to like He likesdinner to bein time.
to dislike | dislike you to saysuch words.
to hate | hateyou to talklike that.
to intend He intendedne to gowith him.
should/would like || should likeyou to stayhere.

c) mental to consider || considerhim to beright.
activity: | to believe | believeher to bea good teacher.
to think We thoughthim to be sleeping
to find We findthis value to beaccurate enough.
to know | know him to have saidhat.
to expect We expectedher to return
to suppose | | supposehim to beaboutfifty.
d) order, to order He orderedhe children to stogalking.
request, to ask | askedTom to helpme.
permission, |to request He requestethe matter to be kesecret.
advice, to allow She doesn’t allovanyone to smoke
compulsion: | to advise She advisedne to tellthe police about it.

to recommend

| wouldn’t recommengou to stayhere.

to cause Her laziness causdter to fail.
to force He forcedme to gathere.

get | got him to repairmy car.

to make* What maks you thinkso?

to let* Let me go

*The verbsto make, to letand the verbs of physical perception are followwed
the infinitive without«to».
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THE SUBJECTIVE INFINITIVE COMPLEX

is used with to say Sheis saidto write a new novel.

a) the verbs to report Theyare reportedo have leftLondon.
of speech: to inform He was informedo have arrivedn Kyiv.

verbs denoting | to consider He is consideredo bea good speaker.

b) mental to believe He is believedo knowEnglish.
activity: to think He was thoughto have gone

to find Theyare foundo be unfitfor service.
to know History is knownto repeatitself.

to expect Sheis expectedo comeany minute.
to suppose He is supposetb knowthese things.

C) perceptions |to see He was seeno crossthe street.
of senses to hear Shewas heardo mentionyour name.

to feel Shewas feltto be suffering

to watch He was watchedo dancein the hall.
to observe The womanwas observetb follow him.
to notice He was noticedo unlockthe door.

d) order, to order Theywere orderedb go to bed
request, to ask Shewas askedo comeon Monday.
permission, |to allow | wasn't allowedo watchthe film.
advice, to advise Wewere adviseaot to drink the water.
compulsion: | to force He was forcedo give upthis work.

to make He was maddo repeatthe rule.

e) with to seem The child seemgo be asleep
the verbs to appear He appears$o knowa lot of things.

to happen | happenedo seehim yesterday.

to chance He chancedo have recognizede.
to prove Your adviceprovedto bevery useful.
to turn out He turned outo bea good friend.

f) with to be likely Theyare likelyto comehere.
the expressior| to be unlikely | He is unlikelyto cometomorrow.

to be sure He is sureto go hunting

to be certain

He is sureto ring you up.
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THE PARTICIPLE

Form ' Transitive verbs. ' Intransit_ive vgrbs
Active voice Passive voice Active voice

Participle |
(Present writing being written going
Participle)
Participle I
(Past [] written gone
Participle)
EZ:Iiec(i:;)le having written having been writter having gone

Seein(¢that | was late | hurried.

Be careful whilecrossingthe street.
Being left alone | went on with my work
She tried to calm therying child.

Not knowing what to say he kept silent

Participle | (Active andPassivi)
denotes an action simultaneous
.with the action expressed by
the finite verb.

Having written the letter he went to post
Having finished their classes the stude
went home.

itPerfect Participle (Active and
nf3assivg denotes an action prior
that of the finite verb.

Being askedfor her opinion she blusheg
Having been showrthe wrong direction

I PerfectandNon-Perfect
Participle (Passive denotes

he lost his way.

a passive action.

COMPLEXES WITH THE PARTICIPLE
THE OBJECTIVE PARTICIPLE COMPLEX

0

is used with to see | sawher walkingalong the street.
the verbs to hear We hearchim speakingin the next room.
denoting to feel She felther hand trembling
a) sense to watch | watchedthe children playingin the garden.
perceptions:| to observe | The teacher observéke studentswriting
to notice compositions.
b) wish and to want | wantthe letter postet once.
mental to wish | wish your dreamgealized
activity: to find When | returned | founter gone
to leave He lefthis work unfinished
to have | She hadher dress madéere. After these verbs only Past

| must havemy hair cut
He will havehis coat cleaned
She must havbher hair done

to get

Have you goyour car repaire®

Participle is used. It denotes

else for the benefit of the

action performed by someong

AN

person expressed by the subjéct.
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THE SUBJECTIVE PARTICIPLE COMPLEX

Is used with| to see Shewas seenvalking along the street..
the verbs |to hear Two peoplewere heardjuarelling.
denoting to watch Theywere watchegblayingin the garden.
sense to notice He was noticecenteringthe office.
perceptions; to consider | The workwas considerefinished.

THE ABSOLUTE PARTICIPLE COMPLEX

The rain having stoppedwve went home
The day being fineshe went for a walk.
Time permitting we’ll go to the forest.

In this complex Participle has its
own subject expressed by a noujp
in the Common Case or a perso
pronoun in the Nominative case)

nal

Functions

Examples

Complex Subject
(The Subjective
Participle complex)

Theywere heardgpeakingin a lively manner.
He was seessurroundedby a group of students.
He was noticecenteringthe library.

Complex Object
(The Objective
Participle complex)

| sawthe workers packinghe goods.
They watchedhe car being repaired
They wantthe goods shippedn Monday.

Attribute

The cardeing producedt our plant are very good.

Adverbial Modifier

Walking in the park he met his old friend.

The Absolute
Participle complex

The letter being writtenl went to post it.
He being tired | decided not to disturb him.

THE GERUND. FORMS AND FUNCTIONS

Gerund Active Passive Uses
The action expressed
by the gerund:
Indefinite | reading being read a) is simultaneous with

that expressed by
the finite verb.

b) doesn’t refer to any
particular time.

She likeseading
She likesbeing read

Perfect having read

having been read

The action expressed
by the gerund precedes
that expressed by

the finite verb.

Thank youfor having helped me
| remembeihaving been askethis question.
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Functions Examples
Subject Readingbooks is usefulSmokingis harmful.
Readinglove stories made her cry.
Predicative His hobby iscollectingstamps. The main thing is

gettingthere in time. Seeing =lieving

Part of a Compound
Verbal Predicate

She went omeading
She stoppedmoking

Direct Object

| couldn’t avoidspeakingto her. The film is worth
seeing | don’'t mindwaiting.

Prepositional Object

| am fond ofreading He insisted owloing the work
himself. |1 don't like his habit ahaking people wait.

Attribute

All liked the idea ofgoing to the country.
| have no intention afliscussingthis question.
There are different ways sblvingthis problem.

Adverbial Modifier

On enteringthe room he came up to me.
He left the room withousayinga word.
Excuse me fobeingso late.

REFERENCE LIST OF VERBS FOLLOWED BY GERUNDS

1.admit
2.advise
3.anticipate
4.appreciate
5.avoid
6.complete
7.consider
8.delay
9.deny
10.discuss
11.dislike
12.enjoy
13.finish
14.forget
15.can’t help
16.keep
17.mention
18.mind
19.miss
20.postpone
21.practise
22.quit
23.recall
24.recollect
25.recommend

He admitted stealinghe money.
Sheadvised waitinguntil tomorrow.

| anticipate havinga good time on vacation.
| appreciated hearindgrom them.

He avoided answeringny question.

| finally completed writingmy term paper.
| will consider goingwith you.

He delayed leavindor school.

Shedenied committinghe crime.
Theydiscussed opening new business.

| dislike drivinglong distances.

We enjoyed visitingthem.

Shefinished studyingabout ten.

I’ll never forget visitingNapoleon’s tomb.
| can’t help worryingabout it.

| keep hopinghe will come.
Shementioned goingo the cinema.
Would youmind helpingme with this?

I miss beingwith my family.

Let’s postpone leavingintil tomorrow.
The athletgractised throwingthe ball.

He quitted tryingto solve the problem.

| don’t recall meetinghim before.

| don’t recollect meetindhim before.
Sherecommended seeinpe show.
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26.regref
27.remember
28.resent
29.resist
30.risk
31.stop
32.suggest
33.tolerate
34.understand

| regret tellinc him my secre

| can remember meetingim when | was a child.

| resent her interferingin my business.

| couldn’t resist eatinghe dessert.

Sherisks losingall of her money.

Shestopped goindo classes when she got sick.
Shesuggested goingp the cinema.

Shewon't tolerate cheatingduring an examination.
| don’t understand his leavingchool.

THE GERUNDIAL COMPLEX

The Gerundial Complex consists a noun(in the Common or Possess
Case) or a possessive pronoun and the gerund.

Functions

Examples

Complex Subjec

Your coming here is very desirab
It's no usemy tellingyou a lie.

Predicative

What annoys me ihis being careles.

Direct Object

| don't like his readinc aloud
Forgivemy sayingit.

Prepositional Object

| insist onyour doing it.

Everything depends oyour gettingthere in time.

Attribute

Everyone liked the idea ihis joining us
| don’t know the reason gfour leaving

Adverbial Modifier

He entered the room withohis seeinit.

CONDITIONAL SENTENCES

Type of
condition

if-clause

main clause

Examples

Type |
Real
condition
(refers to
the future)

Present
Indefinite

Future Indefinite
can + Infinitive

If I haveenough
money,
| will/ can buya car.

Type Il
Unreal
condition
(refers to
the present
or future

Present
Subjunctive Il
(Past Indefinite)

would/could +
Infinitive

If | had enough money,
| would/could buya car

Type
Unreal
condition
(refers to
the past)

Past
Subjunctive Il
(Past Perfect)

would/could have
+ Past Participle

If I had hadenough
money, lwould/could
have boughta car.
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IRREGULAR VERBS

Infinitive Past Indefinite Past Participle

1 2 3
abide TEPHITH abode, abided abode, abided
arise BUHHUKATH arose arisen
awake Oyautu awoke awaked, awoke
be Oyt was, were been
bear HECTH; HapO)KYBaTH bore borne, born
beat ouru beat beaten
become |craBatn became become
befall TPaTUISITUCS befell befallen
beget BUPOOJISITH begot begotten
begin MOYNHATH began begun
behold [TOMIYaTH beheld beheld
bend sruHaTH(cs) bent bent, bended
bereave |BTpauaTu bereaved, bereft |bereaved, bereft
beseech |0naratu, mpocutu besought besought
beset OTOYyBaTH beset beset
bet outucs 00 3aKiag bet, betted bet, betted
bid IPOIOHYBATH I[IHY bade, bid bidden, bid
bind 3B’ I3yBaTH bound bound
bite Kycatu(cs) bit bitten, bit
bleed KPOBOTOYHTH bled bled
bless 0J1aroCIOBIIATH blessed, blest blessed, blest
blow IyTH blew blown
break namatu(cs) broke broken (broke)
breed PO3BOJUTH bred bred
bring PUHOCUTH brought brought
broadcast |[mepeaaBaTu 1o pazio broadcast (-ed) |broadcast (-ed)
build OyayBatu built built
burn HaJINTH, TOPITH burnt, burned burnt, burned
burst CHaJIaXHYTH burst burst
buy KyIyBaTH bought bought
cast KUJaTH, CKUIATHU cast cast
catch JIOBHTH caught caught
choose BUOUpATH chose chosen
cleave po3kosroBaTH(Cs) clove, cleft cloven, cleft
cling JITUIATHACS clung clung
clothe BJISITaTH clothed (clad) clothed (clad)
come IPUXOIUTH came come
cost KOLUTYBaTH cost cost
creep IIOB3TH, IIOB3aTH crept crept
cut pizaTu cut cut
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1 2 3
dare cmiti; HaBakyBatucs  |dared (durst) dared
deal 3aliMaTHUCs dealt dealt
dig KOIIATH; PUTH dug dug
do poouTH did done
draw TSTTHU, MaJIIOBaTH drew drawn
dream MPISTH dreamed, dreamt |dreamed, dreamt
drink MATH drank drunk
drive BOJMTH, TXaTH drove driven
dwell ’KUTH, MEIIKATH dwelt dwelt
eat ictu ate eaten
fall ajgaTu fell fallen
feed roJlyBaTu fed fed
feel BITUyBaTH felt felt
fight ourtncs fought fought
find 3HAXOIUTH found found
flee TIKaTH; YHUKATU fled fled
fling kuata(cs) flung flung
fly JiTaTH flew flown
forbid 3a00pOHSTH forbade, forbad |forbidden
forecast |mepenbauaTu forecast, forecastefdorecast, forecaste
forego neperyBaTH forewent foregone
foresee  |mepenbauaTu foresaw foreseen
foretell IPOBIIIATH foretold foretold
forget 3a0yBaTu foregot foregotten
forgive IPOIIATH forgave forgiven
forsake sanumaTy; mokuaatu  |forsook forsaken
freeze MOPO3UTH froze frozen
get OTPUMYBATHU got got, gotten
gild 30JIOTUTH gilded, gilt gilded
give JaBaTu gave given
go XOUTH went gone
grind TOYUTH; IUTIQyBaTH ground ground
grow pocTH grew grown
hang BillIATH hung, hanged hung, hanged
have MaTH had had
hear 9yTH heard heard
heave HiTHIMATH heaved, hove heaved, hove
hew pybaTu hewed, hid hewed, hewn
hide xoBatu(cs) hid hidden, hid
hit yIapsaTH hit hit
hold TPUMATH held held
hurt 3aBJaBaTH 00JII0 hurt hurt
keep TpUMaTH kept kept
knit B’ S13aTH, IJIECTU knitted, knit knitted, knit

|®X
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1 2 3
know 3HATH knew known
lade HaBaHTA)KyBaTH laded laden
lay KJIACTH; HAKPUBATH laid laid
lead BECTH led led
lean HaxuATH(Cs1) leant, leaned leant, leaned
leap cTpubaTH leapt, leaped leapt, leaped
learn BUBYATH learnt, learned learnt, learned
leave 3aIuIIaTH left left
lend MO3UYaTH lent lent
let JIO3BOJISITH let let
lie JeKATH lay lain
light 3anamoBatu(cs) lighted, lit lighted, lit
lose BTpavaTh lost lost
make pooutu made made
mean O3HayaTu meant meant
meet 3yCTpivaTu met met
melt TaHYTH melted melted, molten
mislay 3aryouTu mislaid mislaid
mislead BBOJIMTH B OMaHy misled misled
mistake  |momwuisTHCS mistook mistaken
mow KOCUTHU mowed mowen
outdo TIepeBEPIITyBaTH outdid outdone
outgrow  |(mepepocTatu outgrew outgrown
overbear |mepemararu overbore oveborne
overcast |xmapurucs overcast overcast
overcome |mepemMorTH overcame overcome
overdo nepeOiIbITyBaTH overdid overdone
overdraw |mepeBHIIyBaTH overdrew overdrawn
overhear |migcmyxoByBaTu overheard overheard
overtake |moraHsaTH overtook overtaken
overthrow |mepexugatu overthrew overthrown
partake  [Oparu yuacTh partook partaken
pay IUTATATH paid paid
put KJIacTH put put
read YUTATH read read
rebuild BiI0y1I0BYyBaTH rebuilt rebuilt
relay MIHSTH, 3aMIHATH relaid relaid
rend pBaTH; pO3pHUBATH rent rent
retell nepeKa3yBaTH retold retold
rid 11030aBJIATH ridded, rid rid, ridded
ride iXaTH BepXH rode ridden
rng J3BOHUTH rang rung
rise BCTaBaTH rose risen
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run oiratu ran run
saw HJISATH sawed sawn, sawed
say Ka3aTu said said
see 0auuTn saw seen
seek ITYKaTH; IPOCUTH sought sought
sell IpO/IaBaTh sold sold
send IOCHJIATH sent sent
set CTaBUTH, KJIaCTHU set set
sew [IATH, 3allIABATH sewed sewn, sewed
shake TPYCUTH, XUTATH shook shaken
shear CTPUTTH sheared shorn, sheared
shed r'yOWTH; BTpavyaTu shed shed
shine CBITUTH, CAATU shone shone
shoe B3YyBaTH shod shod
shoot CTPLUIATH shot shot
show IOKa3yBaTH showed shown, showed
shut 3a4uHATH(CS) shut shut
sing CIIBaTH sang sung
sink TOHYTH; OCIJIaTH sank sunk, sunken
sit CHJIITH sat sat
slay IPUTOJIOMIITUTH slew slain
sleep craTH slept slept
sling KHUJATH; IITYPISTH slung slung
slink ITH KpaJbKoMa slunk slunk
slit po3pi3aTH B3IA0BK slit slit
smell HaxXHyTH smelt, smelled smelt, smelled
Sow CiiTH, 3aciBaT sowed sown, sowed
speak TOBOPHUTH spoke spoken
speed HOCHIIIATH sped, speeded sped, speeded
spend BUTpAYaTH spent spent
spoil nicyBatu(cs) spoilt, spoiled spoilt, spoiled
spread normuproBaTh(cs) spread spread
stand CTOSITH stood stood
stave po3ouTHCS staved, stove staved, stove
steal KpacTH stole stolen
stick KOJIOTH stuck stuck
stride HEPEXOUTH strode stridden, strid
strike OWTH; CTpaliKyBaTH struck struck, stricken
strive cTapaTucs strove striven
swear npucsratu(cs) swore sworn
swell 301IBIITYBATHCS swelled swollen, swelled
swim IaBaTH swam swum
swing roigaru(cs) swung swung
take OpaTu took taken
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teach HaBYaTH taught taught
tear pYWHYBAaTH tore torn
tell po3MoBiAaTH told told
think TyMaTu thought thought
throw KuJaTu threw thrown
thrust IITOBXaTH thrust thrust
understandpo3ymitu understood understood
undertake |moumHatu; OpaTucs undertook undertaken
wake Oynutu woke, waked waked, woken
wear HOCUTH wore worn
win BUIPaBaTH won won
withdraw |BinkiukaTu withdrew withdrawn
withhold |BigmoBisTH withheld withheld
write HCaTh wrote written
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