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BBEJAEHUE
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noarotoBku 13.03.01 «TennosHepreTrka v TEIIOTEXHUKA», MPOGUIL « IKOHOMHUKA
U yOpaBJICHHE Ha MPEANPUATUIX SHEPIeTUKU», COOTBECTBYET T'OCY/IapCTBEHHOMY
o0pa3oBaTeIbHOMY CTAHAAPTY M TpeOOBaHUAM NPOrPaMMbl IO HHOCTPAHHBIM
SI3bIKaM JIJIsl HESI3bIKOBBIX BY30B.

VYyebHoe nocobue oxBarbiBaeT TeMsbl | u Il cemectpos, cocrout u3 16 ypokon
C TEKCTaMH JIJIsl yCTHOTO M MUChbMEHHOTO niepeBoja. K kaxknomMy ypoky rnpusiaraercs
rJIOCCapyii, JIEKCUKO-TpaMMaTHYeCKUE 3aJaHusi ¢ YOPAKHEHUS, KOTOpbIE
HaIpaBJIeHbl HA Pa3BUTHE KOMMYHUKATUBHBIX HaBBIKOB. [locoOue Takke COaepKUT
rpaMMaTHYecKue TaOJHWIBl W JOMOJHHUTENIbHBIC YIPaKHEHUS s OTpPabOTKH
MOJTyYCHHBIN 3HAHUM.



ENTRY DIAGNOSTIC TEST

20-25 minutes. This test is not graded. Its purpose is to identify the grammar,
reading and writing topics that may need additional revision at the beginning of
the course.

A. Say the English alphabet and read the words aloud.

basic, data, line, total, unit, factory, energy, efficient
B. Read the text and answer the questions.

A small factory produces pumps. It has three workshops and employs sixty
people. Engineers usually check the equipment every morning. At the moment, they
are testing a new digital monitoring system. Last year, the company installed two
energy-efficient machines. The managers believe that the new system will reduce
energy costs. All employees must follow safety rules, and only trained operators can
use the new equipment.

1. What does the factory produce?

2. What are the engineers testing at the moment?

3. What did the company install last year?

4. Who can use the new equipment?

C. Choose the correct form.
| am /is a first-year student.
. The factory has / have several departments.
. Engineers usually check / are checking the equipment every morning.
. At the moment, the technicians test / are testing a new machine.
. The company installed / has installed a new production line last year.
. The new system will reduce / reduces energy costs next year.
. The factory has used / used digital meters since 2024.
. Trained operators can use / can to use this equipment.
. All employees must follow / must to follow the safety rules.
10. The new machine is more efficient / efficienter than the old one.
11. This is the most reliable / more reliable system in the factory.
D. Put the words in the correct order.

1. factory / an organised system /is/ a

2. every day / the factory / energy / uses

3. are testing / the engineers / a new machine / now

4. when / the company / did / install / the new line

5. operators / can / this equipment / use
E. Translate the sentences into English.

1. 3aB0j UCTIONB3YET PHEPTUIO KAXKIIBIH JICHbD.

2. Ceiiuac UHXXEHEPHI TPOBEPSIOT HOBOE 000PYI0BAHHUE.

3. B mpomnutom rory KOMItaHus yCTaHOBHJIA HOBYIO TIPOM3BOICTBEHHYIO JTMHUIO.

4. PaGOTHUKY JODKHBI COOJIOIATh TTpaBuiia 0€30MacHOCTH.

5. HoBas mammuna 6osiee 3ppekTuBHA, yeM cTapas.

F. Write four short sentences about your university, department or course.
Use:

©CO~NOUAWNE

the Present Simple;
one other tense;

one modal verb;

one comparative form.



LESSON 1. A FACTORY AND ITS RESOURCES

Discuss the questions before reading the text.

Is a factory only a building?
What people and departments are there in a factory?
What resources does a factory need for its work?

1. Vocabulary for the lesson.

area (n) ‘eario 30Ha, Y4aCTOK

available (adj) a'veilabal JTOCTYITHBIN, IMEIOIIUHCS
basic (ad)) ‘beisik OCHOBHOM, 0a30BbIH
boiler room (n) ‘borlo ruum KOTEJIbHAS

building (n) "bildin 3/IaHUE

control room (n)

kon 'traol ru:m

JUCIieTYepCcKasi, IoMeIIeHre
YIPABJICHUS

costs (n pl) kpsts 3aTpaThl, H3ACPKKU

data (n pl) ‘derto JTaHHBIC

department (n) dr'pa:tmont OTJICJI, TIOJIpa3/ICIICHUC

decision (n) dr's13on peleHue;

make a decision (phrase) MPUHUMATD PEIICHUEC

economist (n) 1 kpnomist HYKOHOMHUCT

efficient (adj) 1'fifont 2 hEKTUBHBIT

efficiently (adv) 1'fifontli 2¢heKTHBHO

employee (n) mm plori: COTPYIHHK, pAOOTHUK

energy supply (n) ‘enad3i so plar DHEProCHA0KCHHE

equipment (n) 1 kwipmont 000pyT0BaHNE

exchange (V) 1ks 'tfeind3 0OMEHHUBATHCS

factory (n) ‘faektori 3aBoJ1, habpuka

function (n) ‘fapkfon byHKIMS, Ha3HAUYCHNE

heating system (n) ‘hi:ti | sistom CHCTEMa OTOTUICHHS

machine (n) mo ' [i:n MaIllMHA, CTAHOK

maintenance (n) 'meIntonans TEXHHYECKOE 00CITY)KHUBAHHE

management (n) ‘'menid3mont YIpaBJICHHUE, PYKOBOJICTBO

manager (n) ‘maenid3o PYKOBOIMTEIh, MCHEIKED

need (n) ni:d OTPEOHOCTh

operate (v) 'Dparelt YIPAaBIISITh, SKCILUTYaTHPOBATH

organisation (n) .0:gonar zeifan OpraHu3aIys

organise (V) '0:gonaiz OpPraHM30BHIBATH

output (n) ‘avtpot BBIINYCK MPOIYKIIUH, 00BEM
IPOM3BOJICTBA

particular (adj) pa ‘tikjalo onpeaeaEHHbIA, KOHKPETHBIH

production (n) pro’'dakfon TIPOU3BOJICTBO

production line (n)

pra dakfon lamn

IMPOMU3BOACTBCHHAA JIMHHA

record (V)

r1'ko:d

3aIMChIBATh, PETUCTPUPOBATH

reliable (adj)

r1'larabal

HaaEKHBIN

resource (n)

r1'zo:s

pecypc




responsible (adj) 11 sponsabal OTBETCTBCHHBIM
responsibility (n) r1_sponsa bilati 0053aHHOCTb,
OTBETCTBEHHOCTD
safe (ad)) serf 0e30IacHbIi
safety (n) ‘serfti 0€301acHOCTh
section (n) ‘sekfon CCKIIUS, YIaCTOK,
HOJIpa3eacHue
task (n) ta:sk 3a7ay4a, 3a1aHue
team (n) ti:m KOMaH 1a, pabovas rpyrmmna
technician (n) tek 'nifon TEXHHK, TEXHUUYCCKHIA
CIEIUATHNCT
workplace (n) 'w3:kplers pabouee MeCTo
workshop (n) ‘'w3:k[bp I1eX, MacTepcKas

2. Read and translate the text.

A Factory and Its Resources

A factory is more than a building with machines. It is an organised system. It has
people, materials, equipment, energy, information and money. These are the main
resources of a factory. Each resource has a particular function, and each department
has its own responsibilities.

The production department is usually a central part of the factory. It has
machines, production lines and workplaces. Operators and technicians do practical
work. They operate equipment, check materials and record data. Engineers are
responsible for equipment, maintenance and safety. With regular maintenance, the
equipment is safe and reliable.

Energy is also an important production resource. A factory has electrical
equipment and a heating system. It may also have a boiler room and a control room.
Energy engineers use technical information about heat, fuel and electricity. They do
regular checks and organise a reliable energy supply for the production process.

Managers and economists have different tasks. Managers organise people and
departments. Economists have data about costs, output and budgets. They compare
available resources with production needs. The company does not have unlimited
money, energy or materials, so careful planning is necessary.

All departments are part of one organisation. They exchange information and
work together. A factory is efficient when its people, equipment, energy and money
are organised well.

3. Answer the questions on the text.
1. Why is a factory more than a building with machines?
2. What are the main resources of a factory?
3. What does the production department have?
4. What practical work do operators and technicians do?
5. What are engineers responsible for?
6. What do managers do, and what information do economists have?
7. Why is careful planning necessary?



4. True or False? Read the statements. Correct the false ones.
Example: A factory is only a building with machines. —False. A factory is an organised
system with people, equipment, energy, information and other resources.

1
2
3
4
5
6

. Every resource in a factory has a particular function.

. The production department has no machines or workplaces.

. Engineers are responsible for equipment, maintenance and safety.

. Energy is not a production resource.

. Economists have data about costs, output and budgets.

. Factory departments work independently and do not exchange information.

5. Find in the text the English equivalents of the following expressions.

1.

2
3
4
5
6.
7
8
9
1

OpraHNU30BaHHAS CUCTEMA,
. OCHOBHBIC PECYPCHI 3aBOJIA;

. UMETb ONpe/IeNEHHYI0 QYHKIINIO;

. IPOU3BOJICTBEHHBIN OT/IEII;

. BBITIOJTHATH MPAKTHUECKYIO padoTYy;

OTBEYaTh 3a 00OPYAOBAHKE, TEXHUUECKOE OOCITYKUBAHHUE U O€30MTaCHOCTH;
. HaJI&)KHOE PHEPrOoCHAOXKECHHE;

. JaHHBIE O 3aTpaTax, BBITYCKE MPOIYKIINN U OIO/DKETaX;

. CPAaBHUBATh UMEIOIINECS PECYPCHI C IPOU3BOICTBEHHBIMH ITOTPEOHOCTSIMHU;
0. oOmeHuBaThCs HH(OpMaIen u padboTaTh BMECTE.

6. Fill in the gaps with the correct prepositions from the list: about, for, in, of, to
or with. Some prepositions may be used more than once.

1. Engineers are responsible equipment and safety.
2. Operators work machines and production lines.
3. Economists have information costs and budgets.
4. All departments are part one organisation.
5. Employees often work teams.
6. The control room is the production area.
7. The energy department supplies heat the workshops.
8. Managers compare available resources production needs.
7. Match the words to make collocations from the lesson.
1. energy a) work
2. production b) information
3. control C) resources
4. technical d) supply
5. available e) room
6. practical f) line
7. make g) for safety
8. be responsible h) a decision




8. Match the terms with their definitions.

1. department a) a person who operates a machine or controls a process

2. employee b) the work needed to keep equipment in good condition

3. equipment c) a division of an organisation with a particular function

4. maintenance d) a person who organises the work of other people

5. manager e) machines, devices and tools used for a particular purpose

6. operator f) a person who works for a company or organisation

7. resource g) a place in a factory where practical or production work is
done

8. workshop h) something such as people, money, materials or energy that
Is available for use

9. Complete the table with the missing words from the same word family.
The dash shows that a person noun is not required in this lesson.

Verb Abstract Noun Person
manage manager
operation operator
organise organisation
produce producer
employment employee
maintain maintenance —

10. Translate the sentences into English using the vocabulary of the lesson.

. 3aBOI[ — OTO OPraHU30BaHHas CUCTEMA.

. Y Hero ecTb 10711, 000pyA0BaHUE, MaTepUAIIbI, SHEPTUS U UH(POPMAITHSL.

. HpOI/II’)BOI[CTBeHHLIﬁ OTACI UMCCT MAIlIMHBI 1 IIPOU3BOACTBCHHBIC JIMHHH.

. UmxeHepsl OTBEUalOT 3a O0OpyJAOBaHHE, TEXHUYECKOE OOCIyXKMBaHUE U
0€30I1aCHOCTb.

. DKOHOMHCTBI UMEIOT JIAaHHBIE O 3aTpaTax, BHITYCKE MPOIAYKIIMUA U OIOJKETaX.

. CoTpynHUKH pabOTarOT BMECTE U BBITIOIHSAIOT pa3HbIC 3a1auH.

. DHEPreTUYECKHUI OTIIETT UMEET IUCTIETYEPCKYIO U CUCTEMY OTOIUICHUS.

. KoMnanust He UMeEeT HEeOrpaHUUYECHHBIX PECYPCOB.

WDk

o N o O1
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Grammar focus 1: sentence structure;
to be, to have, to do

llopsaook cnos 6 anHenutickom sA3vike OMHOCUMENbHO Gurcuposannbili. [lpocmoe
npeonodicenue 00bIYHO cooepicum noonexcaujee u ckasyemoe. Inaconvt t0 be,

to have u to do ocobenno éasicHbl, HOCKOILKY OHU UMEIOM WUPOKULL CNeKMP YHKYULL.,

Table 1.1. Basic sentence patterns (ITopsiiok ¢JI0B B aHIJIMHCKOM MPeAI0KeHHH)

Pattern Use Example
(Cxema) (YnorpeodJenue) (ITpumep)
IMopaexaiee + rijaaroJ- BBIPKEHHUE The factory is an organised system.
cBsi3Ka t0 be + umenHast uJeHTU(DUKALINH, — 3aBoj mpeacTaBJsieT co00i
4acTh CKa3yeMoro ujiu COCTOSIHUS WJIH OpPraHM30BaHHYIO CUCTEMY.
00CTOSITEJILCTBO MECTA MECTOHAXOKICHUS The control room is near the
IMOAJICKAIICTO workshop. — JlucnieTuepckast

IMopnesxkamee + riaaroJ to
have (B 1uunoii popme) +
NMpsiMoe T0NOJIHeHU e

BBIpKEHHE 00IaTaHus
WJTU XapaKTEPUCTUKU
MOJIJIEKAIIETO

IMopaexamee + ckazyemoe
(raaroJ B am4HoOM opme)
+ npsiMoe J0MoJIHEHH e

BBIPAKECHUE JACHCTBUS,
HaNpaBJIEHHOIO Ha
00BEKT

Wnxenepsl poBepsitoT
o0opyI0BaHKE.

IMopaexamee + ckazyemoe
+ mpaMoe J0MoJTHEeHHe +
00CTOATEJLCTBO MECTA +
00CTOSATEIbCTBO BPEMEHHU

HEUTPAIBHBIN OPSIAOK
CJIOB B
pacnpoCTpaHEHHOM
MIPEII0KEHNUN

Technicians check the boilers in the

TeXHUKH MPOBEPSIFOT KOTIIBI B IIEXE
KaXK0€ yTPO.

Hapeune yacTtoTHOCTH
(adverb of frequency)

rociie riaroia to be B
COCTaBHOM UMEHHOM
CKa3zyeMoM; Tiepe/l
CMBICJIOBBIM TJIArOJIOM.

The energy supply is usually
reliable. — DHeprocHabxenue
OOBLIYHO HAJEXKHOE.

Managers usually work in the
office. — MeHemxepbl 00BIYHO
paboTaroT B oduce.

Hapeuue o0pa3a neiictBusi
(adverb of manner)

OOBIYHO TTOCTIC npsAMOro
JOIIOJTHCHU A

Engineers use resources efficiently.
— MHKeHephl UCIONIB3YIOT PECYPCHI
3¢ deKTUBHO.

Table 1.2. Forms of the verb “to be” (®opmsbl riaroaa “to be”)

Subject / Affirmative / Negative / Question / Short answer /
Hopnexamee | Yreep:xkaenue | Orpunanue Bomnpoc Koporkuii oTBeT
I am am not AmlI...? Yes, l am./ No, | am
not.
He/She/lt |is isnot/isn’t Ishe/she/it Yes, he/she/itis./
L2 No, he / she / it isn’t.
You/We/ are are not / aren’t | Areyou/we/ | Yes, you/we/they are.
They they ...? / No, you / we / they
aren’t.

11




11

. Put the words in the correct order. Identify the subject and the predicate in

the sentences you make.

CONO Ol S WN -

ONOOUTAWN RN

. factory / an organised system /is / a

. has / the production department / machines / several
. employees / practical tasks / do / every day

. in the control room / the engineers / work

. usually / reliable / the energy supply / is

. technical information / managers / carefully / use

. has / the factory / a boiler room / and / a heating system
. every morning / technicians / the equipment / in the workshop / check

. Open the brackets and use the correct form of the verb “to be”.
A (be) a first-year student.

. A factory (be) an organised system.

. The machines (be) in the workshop.

. The control room (be) near the production area.

. Engineers (be) responsible for equipment and safety.

. The equipment (not / be) new.

(be) the energy supply reliable?
(be) the managers in the office?

Table 1.3. Functions of the verbs “to be”, “to have”, “to do” (®PyHKIUH IJ1aroj0B
“to be”, “to have”, “to do”)

Verb and Present Function Example
Simple Form (DyHKIM) (Mpumep)
(Tmarou
u ¢popma Present
Simple)
to be 1. Cnaroa-cesska (linking | A factory is more than a building with
verb) — nepen machines. — 3aBo — 3T0 OoJIbIIIE, YEM
| —am CYIIIECTBUTEIHHBIMH U 3[IaHKE C MAITUHAMH.
he/she/it — is npusaraTeIbHbIMU.
you / we / they —are | 2. CMbIcJI0OBOIi ri1aroJ The control room is near the workshop.
(main verb) — nepen — Jlucnetuepckasi HAXOAMTCS PSIOM C
00CTOSITEIbCTBOM MECTA. IIEXOM.
3. BcnomorareJibHbIii Regular checks are done by engineers.
raaroa (auxiliary verb) — | — PerynspHeie mpoBepku
o0pa3yeT BpeMeHa rpyMIbl | BRIMOJHSIKTCA HHXCHEPAMH.
Continuous u Passive They are maintaining the equipment. —
Voice. OHu 06cTy:KMBaOT 000pyJOBaHHE.
4. JKBHBAJIEHT The technician is to check the
MOJAJILHOTO TJIaroJia equipment every month. — Texuuk
(modal equivalent) — JI0JI7KeH TIPOBEPATH 000PyI0BaHNE
BBIPAXKEHUE KaXKIBIA MECHIL.
JIOJDKEHCTBOBAHHUSI.

12



I/you/wel/they — have
he/she/it — has

(main verb) — Bnagenue,
o0Onaganue.

Verb and Present Function Example
Simple Form (Dynkus) (IMMpumep)
(Cmaroa
u ¢popma Present
Simple)
to have 1. CMBIC/IOBOI IJ1ar0JI Each resource has a particular

function. — Kaxxasiii pecypc umeer
onpenenéHHy0 QYHKIIHIO.

2. BcnomorareJbHbIii
raaroJ (auxiliary verb) —
0o0pa3zoBaHue BpeMEH
rpynisl Perfect

The engineers have checked the
equipment. — MrkeHepbl MPOBEPHITU
obopyioBaHuE.

3. DKBHBAJIEHT
MOAAJBHOI'O IJ1aroJjia
(modal equivalent): have to
— BBIHY>KACHHOCTb, BHCIIHCC
JOJIDKEHCTBOBAHUCEC

Engineers have to do regular
maintenance. — MHxeHepbl 10JKHbI
IPOBOJIUTH PETYISAPHOE TEXHHUECKOE
o0ciry>)KMBaHUE.

to do

I/you/welthey — do
he/she/it — does

1. CMbIcJI0BO# IJ1aroJa
(main verb) — BeimosHeHHE
JIEUCTBUS, 3a0a4d WU
JIEITEIBHOCTH

They do regular checks. — Onu
NPOBOAAT PETYIIIPHBIE IPOBEPKU.

2. BcnomorareJbHbII
raaroa (auxiliary verb) —
obOpazoBaHue
BOIIPOCUTEITEHBIX H
OTpUIIATENBHBIX (hOpM
CMBICJIOBBIX TJ1arojioB B
Present Simple u Past
Simple

Do engineers work in teams? —
PaGorarot 11 nH>XKEHEpH B KOMaHAax ?
Does the factory have a heating
system? — EcTb i Ha 3aBO/iC cHCTEMa
OTOTICHUSA?

3. OmpaTuyeckuii do
(emphatic do): ycunenue
YTBEPIKICHHUSI

The factory does operate efficiently. —
3aBoj IeMCTBUTEIBLHO padoTaeT

3¢ PeKTUBHO.

Engineers do check the equipment
regularly. — mxenepsr
NelCTBUTEIBHO TIPOBEPSIOT
000pYyIOBaHUE PETYIISPHO.

13. Practise to have and to do.
A. Complete the sentences with have, has, do or does. Use them as main verbs.

1. The factory

2. The production department

3. Engineers

several departments.

regular safety checks.

machines and production lines.

4. Economists information about costs and budgets.

5. Each department its own function.
B. Complete the questions and the negative sentence. Use do or does as an
auxiliary verb and do or have as the main verb.

1. What the energy department ?

2. the factory a boiler room?

3. The engineers not administrative work.
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14. Practice identifying the functions of the verbs to be, to have and to do.
A. Identify the functions of the verb to be.
1. The engineer is in the control room.
2. All departments are part of one organisation.
3. The managers are to meet and discuss the new energy strategy.
4. A factory is efficient when all resources are used properly.
5. The engineers are testing the new equipment.
B. Identify the functions of the verb to have.
1. Managers have data about costs and budgets.
2. The factory has reduced its energy costs this year.
3. The department has its own responsibilities.
4. The manager has to make a decision about the new equipment.
5. The economists have analysed the costs of the production process.
C. Identify the functions of the verb to do.
1. Economists do calculations to support planning.
2. The company does not waste energy.
3. Does the control room operate 24 hours a day?
4. The new system does improve productivity.

Grammar focus 2: personal and possessive forms,
basic noun group

Table 1.4. The system of pronouns (Cucrema MecTOMMEeHH )

Subject pronouns Object Possessive adjectives Possessive pronouns
(JImunbIe pronoun (IMpuTsKATETHBIE (MpuTsKaTeIbHDBIE
MeCTOMMEHH) (B 00BbekTHOM npujaratejbHbIe) MeCTOMEeHUS)
najesxe)
| me my mine
you you your yours
he him his his
she her her hers
it it its —
we us our ours
they them their theirs
3amomuuTe: ItS o3HauaeT numrercs 6e3 anoctpoda: The factory has its own energy system. —
Ha 3a600e ecmo c601 cobcmeennas JHEpeocucmema.

Table 1.5. Basic noun group (OcHoBHasi MUMEeHHAasi TPYIIIA)

Determiner / Adjective / Noun or noun group / Example /

Omnpeneasiomee | IIpunararensnoe | CymecTrBuTe/ibHOE HIH IIpumep
CJI0BO HMEHHasl rpynmna

a modern factory a modern factory
the main production line the main production line
its reliable energy supply its reliable energy supply
— technical information technical information
their practical tasks their practical tasks
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15. Practise pronouns and noun groups.
A. Replace the repeated nouns with the correct pronouns or possessive adjectives.

1. The engineers work in the energy department. check
equipment every day.
2. The factory has a control room. control room is near the workshop.
3. Mr Green is the manager. has a budget, and uses
carefully.
4. The employees work in teams. tasks are different.
5. The production line is new. IS in Workshop 2.
6. The company gives the engineers technical data. It gives new

information every week.
B. Put the words in the correct order to make noun groups.
1. factory / a/ modern
2. energy / reliable / supply / a
3. main / the / production / line
4. technical / information
5. their / practical / tasks
6. factory / safety / rules

16. Pair work.

Work in pairs. You are new employees at a factory. Student A chooses one
department and describes what it is, what it has and what its employees do. Student B
asks questions. Then swap roles and choose a different department.

Departments:

- production department;
- energy department;
- maintenance department;
- management and economics department.
Use at least four words or phrases from the lesson and include:
- one sentence with to be;
- one sentence with have / has;
- one sentence with do / does;
- one subject pronoun and one possessive adjective.

Useful language: describing a department

- The ... department is responsible for ...

- Ithas...

- Its employees do ...

- They work with ...

- Is it responsible for ...?

- Doesithave ...?

- What do its employees do?

- | think this department is important because ...
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17. Case study.
Organising a Small Factory
A small factory has 25 employees, one production line, a boiler room, a small
office and one control room. It has no separate maintenance department. Two engineers
are responsible for equipment, energy and safety. The manager has limited information
about energy use and maintenance costs. Employees sometimes do tasks outside their
main responsibilities.
Discuss the questions. Use the verbs to be, to have and to do and the active
vocabulary of the lesson.
1. What resources does the factory have?
2. What departments or functions are already present?
3. What are the two engineers responsible for?
4. What information does the manager need?
5. Is the organisation of work effective? Why or why not?
6. What new department or responsibility is necessary? Explain your answer.

18. Writing.

Write 5-6 sentences answering the question: What is a factory and what
resources does it have?

Use at least four words or expressions from the lesson: factory, department,
employee, equipment, energy supply, production line, resource, responsibility, work
together, be responsible for.

Use:

- the verb to be at least twice;
- have / has at least twice;
- do/ does at least once;
- at least one subject pronoun and one possessive adjective;
- the correct basic word order.
Prompts:
- Afactoryis ...
- Ithas ...
- The production department is ...
- Engineers are responsible for ...
-  Employees do ...
- All departments work together because ...

19. Translate the text into Russian in writing, using a dictionary.

People, Equipment and Energy

A factory is an organisation with people, equipment and resources. Each
department has its own function. The production department has machines and
production lines. Engineers are responsible for maintenance, safety and the energy
system.

Managers have information about budgets and production plans. Employees do
different tasks, but they work as one team. A factory also has materials, electricity and
heat. These resources are important for production. When departments exchange
information and work together, the factory is safe and efficient.
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LESSON 2. WHAT IS ECONOMICS?

Discuss the questions before reading the text.
What resources does a factory need to produce goods?
Why can’t a company do all its projects at the same time?
Is time an economic resource? Why?

1. Vocabulary for the lesson.

allocate (v) ‘elokert pacIpenensTh, BBIICISTh

allocation (n) .&lo'kerfon pacrpeieliecHue, BhIJCIICHNE

as a whole (phrase) oz 9 'hovl B 1ICJIOM

behave (v) b1'herv BECTH ce0s

behaviour (n) b1 hervjo MOBEJCHUC

buyer (n) ‘baro MIOKYTIaTeIb

carefully (adv) 'keafoli TIIATEIIBHO

choice (n) t[o1s BEIOOD

choose (v) tfu:z BEIOUPAThH

cost (n, v) kost CTOMMOCTb, 3aTpaTa,
U3JICPKKHU; CTOMTD,
00XO0JIUTHCS B

deal with (phr v) di:1 wid UMETH JIeTIO C, paCCMaTpUBAaTh

decide (v) dr'sard peliaTh, IPUHUMATh PEIICHHUE

decision (n) dr'sr3on peleHue;

make a decision (phrase)

IIPUHHAMATh PEIICHUE

economic growth (n)

.1:ko'nomik grov

AKOHOMHWYECKHHN POCT

economic system (n)

1:ko'nomik ‘sistom

OKOHOMMNYCCKasA CUCTCMa

economy (n)
command economy
market economy
mixed economy

1 kpnomi

ko 'ma:nd 1 kpnomi
‘ma:krt 1’ kpnomi
mikst 1’ kpnomi

SKOHOMHKA;

KOMaH THast PKOHOMHKA;
PBIHOYHAS 9KOHOMHKA,;
CMeEIIaHHas YKOHOMHUKA

factory (n) ‘faektori 3aBoJ1, hadpuka

firm (n) f3:m bupma

give up (phrv) gIv Ap OTKa3bIBATHCS OT YET0-JIN00
goods (n pl) godz TOBapbI, MaTepHAIIbHBIC Oara
government (n) 'gAvonmont IPABUTEILCTBO

household (n) ‘hauvshould JIOMAIIIHEE XO035HCTBO
human (adj, n) "hju:mon YCJIOBEUCCKHI; YEITOBEK
labour (n) 'letba TPYa, paboyast cuiia

limited (adj) 'limrtrd OrpaHWYCHHBIN
macroeconomics (n) -makrouvi:ko nomiks | MaKpOIKOHOMHKA

market (n) ‘ma:kit PBIHOK

microeconomics (n) .markrovi ko nomiks | MEUKpoIKOHOMHKA

need (n) ni:d OTPEOHOCTh

once (adv) WANS OJIMH pa3

opportunity cost (n)

,Dpo tju:nati kost

AJIbTCPHATHUBHAA CTOUMOCTD
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option (n) 'Dpfon BapHaHT;
the next best option CJIe YOI o
(phrase) IPEIIOYTHTEIIBHOCTH BapUAHT

particular (adj) pa 'tikjalo KOHKPETHBIH, OIpe/1eIEHHbIHI

price (n) prais 1[cHa

produce (V) pro'dju:s TIPOU3BOIUTH

production (n) pro'dakfon IPOU3BOJICTBO, BBIITYCK
OPOJYKITUH

research (n, v) r1's3:tf HCCIIEOBAHUE; UCCIIENOBATh

resource (n) I1'20'S pecypc

satisfy (v) seetisfar YJIOBJICTBOPSITH

scarce (adj) skeas ACUITMTHBIN, OrpaHUYICHHBIH

scarcity (n) ‘skeasati AeHUIMT, HEXBaTKa

seller (n) 'selo IPOIaBeI]

service (n) 'S3:VIS ycIyTa

shape (v) Jeip dbopmupoBaTh

society (n) sa'sarati 00IIEeCTBO

unemployment (n) .Antm plormont 6e3paboTuria

unit (n) jumnit ¢/IMHUIIA, DJIEMEHT,
HYKOHOMHYECKUI CYOBEKT

unlimited (adj) An'limrtrd HEOTPaHWYCHHBIN

value (n, v) veelju: I[EHHOCTh, CTOUMOCTD; I[€HUTD,
OLICHUBATh

want (n) wpnt KellaHue, MOTPeOHOCTh

2. Read and translate the text.

What Is Economics?

Economics is the social science that studies how people use limited resources to
satisfy their needs and wants. The central problem of economics is scarcity. Scarcity
means that resources — land, labour, capital and time — are limited, while human wants
are almost unlimited. Because resources are scarce, every society must decide how to
use them. People cannot have everything they want, so they have to make choices.

Every choice has a cost. When we choose one thing, we give up another.
Economists call this the opportunity cost: the value of the next best option that we do
not choose. For example, if a firm uses its money to build a new factory, it cannot use
the same money for research at the same time. Time, money and materials can be used
only once, so they must be allocated carefully.

Economics is usually divided into two large parts. Microeconomics studies the
behaviour of individual units, such as households and firms. It explains how they make
decisions and how prices are formed in particular markets. Macroeconomics studies
the economy as a whole. It deals with large questions: economic growth, inflation,
unemployment and the role of the government.

Although these two parts look at different things, they both address the same
basic questions. What goods and services should a society produce? How should it
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produce them? And for whom? Every economic system has to answer these questions,
and the way it answers them shapes the life of the whole society.

3. Answer the questions on the text.
1. What does economics study?
2. What is the central problem of economics?
3. Why does every society have to make choices?
4. What is opportunity cost? Give an example.
5. What is the difference between microeconomics and macroeconomics?
6. What basic questions does every economic system try to answer?

4. True or False? Read the statements. Correct the false ones.
Example: Resources are unlimited. — False. Resources are not unlimited. They are
limited.

1. Human wants are almost unlimited.

2. Resources are unlimited, but wants are scarce.

3. Every choice has an opportunity cost.

4. Microeconomics studies the economy as a whole.

5. Time, money and materials can be used only once.

Find in the text the English equivalents of the following expressions.
1. ucnosb30BaTh OTpaHUUYCHHBIC PECYPCHI;

2. YIOBJICTBOPSATH MOTPEOHOCTH U JKETIAHUS;

3. nenatb BBIOOD;

4. 0TKa3bIBaThCA OT IPYTOro BapUAHTA;

5. IEHHOCTH CJICAYIONMIECT0 HAMTYYIIer0 BApUAHTA;

6. TOJDKHBI TIIATEITLHO PACIIPEACIIATHCS,;

7. moBeZIeHNE OTACIBHBIX SKOHOMHUYECKUX CYOBEKTOB;
8. JKOHOMHKA B IIEJIOM;

9. sKOHOMUYECKHI POCT, MHPIIALIHS 1 0e3padoTHIIa;
10. ¢popmMupoBaTh KU3Hb BCETO OOIIECTRA.

6. Fill in the gaps with the correct prepositions from the list: of, for, in, to or on.
Some prepositions may be used more than once.

The cost _ production depends _ many factors.

Scarce resources must be allocated ___ different needs.

Economics is important ____ the efficient use of resources.

There is a growing interest ___ the efficient use ___ resources.

Every society has to decide how ____use its resources in the best way.

The opportunity cost ___ a choice is the value ___ the next best option.
Microeconomics focuses __ the behaviour of households and firms.

NoakowdPE
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7. Match the words to make collocations from the lesson.

1. to make a) needs and wants

2. to satisfy b) resources

3. to allocate c) a choice / a decision
4. opportunity d) questions

5. to answer e) cost

8. Match the terms with their definitions.

1. factory a) the value of the best alternative that you give up when you
make a choice
2. goods b) the situation when people who are able and willing to work

cannot find jobs

3. household

c) the branch of economics that studies the behaviour and
performance of an economy as a whole

4. labour

d) a situation in which resources are limited while human
wants are almost unlimited

e) an activity or work done for others in exchange for money

5. macroeconomics
6. microeconomics

f) the work, especially physical work, that people do to produce
things

7. opportunity cost

g) a group of people, usually a family, who live together in one
home

8. scarcity h) physical products that people buy or sell (e.g. a machine,
food, or fuel)
9. service 1) a branch of economics that analyses the market behaviour of

individuals and businesses to understand their decision-
making processes

10. unemployment

J) a building or group of buildings where goods are produced
using machines

9. Complete the table with the missing parts of speech.

Noun Verb
decision
allocate
production
research
cost
value

choice

behave

20




10. Translate the sentences into English using the vocabulary of the lesson.
1. Kaxnoe nomaiiHee X03MCTBO U (pupma JOJDKHBI MPUHUMATh PEHICHUS] O TOM,
KaK paClipCaAcCiIATbL CBOHU ICHbI'U.

N

.AJII)TepHaTI/IBHaH CTOUMOCTb — 3TO IMNCHHOCTH CJIICAYIOUICTO HAWUIY4YHICIO

BApUAHTa, KOTOPHII Bbl HE BEIOMpPAETE.

~No ok~ W

pEILIEHUM.

. Makpo3KOHOMUKA U3y4aeT YKOHOMHUKY B LIEJIOM.

. [loBegenne moxkymaresueit Ha ppIHKEe (POPMHUPYET 1IEHBI HA TOBAPHI U YCIYTH.

. O6111€eCTBO TOKHO PEIINTD, KaKHe TOBAphl MPOU3BOAUTD U AJISl KOTO.

. Korna pecypcsl orpaHu4eHsl, JT0J1 HE MOTYT UMETh BCE, UTO OHU XOTHT.

. OUpMBI HCCIEOYIOT NOBEACHHE IIOKYIIATeJIeH Ha PpBIHKE IIEepel NPUHATHEM

8. Hdeduuut pecypcoB popMupyer SJKOHOMUUECKUE PEIICHUS KaXKI0ro 00I11eCTBa.

Grammar focus: word order, Present Simple

and general questions

Table 2.1. Present Simple formation and word order (O6pa3oBanme Present

Simple u nopsgok cjioB

Word order Subject - Verb - Object - Adverbial Modifier
(IMopsiaok cJioB) (ITopsekamiee — ckazyeMoe — 10MOJTHEHHE — 00CTOSITEIbCTBO)
Examples Firms (S) allocate (V) resources (O) carefully (A).
(ITpumepwni) Economics (S) studies (V) resources (O).
Adverbial Modifier O6CTOATEILCTBO 00pa3a AeiiCTBUS CTOUT 32 JOTOJTHEHUEM :
(O6cTosITENIHLCTBO) A firm allocates its resources carefully.
OO0CTOAITETHCTBO YACTOTHI CTOUT Mepes riaarojom: Consumers
usually buy less.
O0cTOATEIHLCTBO BPpEMEHH U MeCTAa 00BIYHO CTOUT B KOHIIE
npenoxenus: Buyers and sellers meet in particular markets.
Consumers buy less when the price is high.
Affirmative I /you /we /they + V1: | study. Buyers create demand.
(YTBep:kIeHue) He / she / it + VV-s/-es: An economist studies the market.
Negative I / you / we / they don’t + VV1: Buyers don 'z create supply.
(OTpunanue) He / she /it / doesn’t + V1: A firm doesn 't have unlimited

resources.

General question
Yes/No question
(O6mmii Bompoc)

Do + 1/ you / we / they + V1?: Do buyers create demand?
Does + he / she / it + V17?: Does a firm produce goods?

Markers
(Mapkepsbi)

usually, always, often, sometimes, regularly, hardly ever, every
day / month / week.

Consumers usually buy less when the price is high. A firm always
allocates resources carefully.

21



11. Put the words in the correct order. Find the subject and the predicate in the
sentences you make.

. microeconomics / households / studies / firms / and

. macroeconomics / as / economy / whole / the / a/ at / looks

. the / opportunity / cost / is / the / value / of / the / next / best / option

. economists / parts / two / into / economics / divide / main

. Studies / macroeconomics / growth / inflation / unemployment / economic / and
. answer / a/ must / questions / society / basic / three / economic

. carefully / resources / allocate / must / firms / their

. goods / society / to / produce / what / decide / must / a

coO~NO Ol WN K-

12. Complete the sentences with the correct form of the verb in the Present Simple.
Then write the negative and general question forms of the sentences you make.
allocate, deal with, decide, shape, study, mean, call

1. Economics how people use limited resources.

2. Scarcity that resources are limited, but human wants are unlimited.

3. Every society how to use its scarce resources.

4. Economists the value of the next best option “opportunity cost.”

5. Afirm its money carefully because it can be spent only once.

6. Macroeconomics large questions such as unemployment and inflation.
7. The way an economic system answers basic questions the life of the

whole society.

13. Put the words in the correct order and use the correct Present Simple form.
The type of sentence is given in brackets.

1. economics / how / resources / people / use / study (affirmative)

2. scarcity / mean / resources / that / limited / are (affirmative)

3. microeconomics / the behaviour of firms / study (general question)

4. afirm/ not/ spend / the same money / on two projects / at once (negative)

5. a household / decide / how to spend its income (general question)

14. Pair work.

Work in pairs. Discuss the questions using the words scarcity, choice,
opportunity cost, resources and firm. Use at least three expressions from the Useful
language section.

1. Why do students also face scarcity in everyday life?

2. What is the opportunity cost of studying at university?

3. Give one example of opportunity cost in a factory.

4. Which resource is most important for a firm: land, labour, capital or time?

Useful language: discussing choices

In my opinion, ...

A firm has to choose between ... and ...

The opportunity cost of ... is ...

... IS more important because ...

When a firm chooses ..., it gives up ...
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15. Case study.

A small factory has a limited budget. The manager can either buy a new machine
or repair the old heating system. The new machine will increase output, but the old
heating system wastes a lot of energy. The factory cannot do both projects this year.
Discuss:

1. What scarce resources does the factory have?

2. What are the two possible choices?

3. What is the opportunity cost of buying the new machine?

4. What decision would you recommend? Explain your answer.

16. Writing.
Write 4-5 sentences answering the question: How do you deal with scarcity
and make choices in your everyday life?
Use at least four words or expressions from the lesson:
scarcity, limited, resources, choice, opportunity cost, decide, allocate, value.
Use:
the Present Simple to describe your regular choices;
at least two linking words or phrases.
Prompts:
In everyday life, | also face scarcity because my time and money are limited.
Every day, I have to decide how to allocate ...
The opportunity cost of ... is ...
For example, when I choose to ..., [ give up ...

Linking words and phrases:
because, so, that is why, for example, however

17. Translate the text into Russian in writing, using a dictionary.

Economic Systems
Every society has to answer three basic economic questions: what to produce,
how to produce, and for whom to produce. The way a society answers them depends
on its economic system. In a market economy, these decisions are made by buyers and
sellers, and prices act as signals. In a command economy, the government makes the
main decisions. Most modern countries have a mixed economy, in which both the
market and the state play an important role.
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LESSON 3. SUPPLY AND DEMAND

Discuss the questions before reading the text.
What makes the price of a product go up or down?
Why do shops sometimes lower their prices?
Name a product whose price changes often.

1. Vocabulary for the lesson.

agree (v) 2'gri: CorjamaThCs; COBIAAaTh

allocate (v) ‘elokert pacIpeneNsTh, BBIICIST

amount (n) o' 'maont KOJIMYECTBO, 00BEM

appear (v) 2'pI1d HOSIBJIATHCS, BOBHUKATD

balance (n) ‘beelons paBHOBECHE

bring together (phr v) briy to'gedd 00BETUHATD, CBOJIUTH BMECTE

buy (v) bai MIOKYTIaTh

buyer (n) ‘baro MIOKYTIaTeh

create (v) kri'ert c03/1aBaTh, HOPMHUPOBATH

creation (n) kri'erfon co3anue, GopMUPOBaHUE

demand (n, v) dr' ma:nd CIIpoC; TpeOOBaTh,
PEIBSIBIIATH CIIPOC

depend on (phr v) dr'pend bn 3aBHCETh OT

determine (v) dr't3:mm OTIPE/ICIISATh, YCTAaHABIMBATH

earn (v) 3:n 3apabaTbIBaTh, MOJTy4aTh
JI0XO0JT

equal (v, adj) "i:kwal paBHATHCS, OBITH  PaBHBIM;
PaBHBII

equilibrium price (n)

1:kwr libriom prais

PAaBHOBCCHAA ICHA

fall (v, n)

fo:l

nmagarb, CHMXXATbCA, ITaACHUC,
CHMIKCHUC

force (n) fo:s cwiia, GaKkTop

good (n), goods (n pl) god, gudz TOBap, 0J1aro; ToBapsl, OJiara

market (n) ‘ma:kit PBIHOK

price (n) prais 1eHa

produce (V) pra'dju:s IPOU3BOIUTh

producer (n) pro'dju:so IPOU3BOTUTEITb

production (n) pro'dakfon IPOU3BOJICTRBO, BBIITYCK
POIYKIUH

profit (n, v) "profit npuOblIb, BBHITO/A; MOJYyYaTh

pUOBLITH

quantity demanded (n)

"kwontati di ma:ndid

BCJIIMYMHA CIIPpOCa

quantity supplied (n)

'kwontoti so plaid

BCIIMYMHA ITPCATOKCHU A

rise (v, n) raiz pacTd, TOBBIIATBCS;  POCT,
TIOBBIIIICHUE

sale (n) seil npojaka

sell (v) sel IpozaBaTh

seller (n) 'selo IPOIaBeI]
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shortage (n) [o:td3 HEXBaTKa, 1eUIUT

supply (n, v) so'plar NPEIUIOKEHUE,  IOCTaBIISITH,
npejiarath
surplus (n) 's3:plos U3JIUIIEK, TPO(GUIIUT

other things being equal | ‘A0  0mz  'biily | mpu MpOYNX PaBHBIX YCIOBUAX
(phrase) 'i.kwal

the law of demand|ds Io: ov di' ma:nd 3aKOH CIIpoca

(phrase)

the law of supply (phrase) | 0o Io: ov so'plar 3aKOH IPE/I0KCHHS

willing and able to buy /| 'wili ond "eibal to bar | roTOBBII 1 CTOCOOHBIN KYITUTH
sell (phrase) / sel / mpoaath

2. Read and translate the text.

Supply and Demand

In a market economy, the prices of goods and services are determined by supply
and demand. A market is a group of buyers and sellers of a particular product. Buyers
create the demand for a product, and sellers create the supply.

The quantity demanded is the amount of a good that buyers are willing and able
to buy. The law of demand states that, other things being equal, when the price of a
good rises, the quantity demanded falls. When the price falls, the quantity demanded
rises. People usually buy less of a product when it becomes more expensive.

The quantity supplied is the amount of a good that sellers are willing and able to
sell. The law of supply states that, other things being equal, when the price of a good
rises, the quantity supplied also rises. Producers want to sell more when the price is
high, because they can earn a larger profit.

The market brings these two forces together. The price at which the quantity
demanded equals the quantity supplied is called the equilibrium price. At this price, the
plans of buyers and sellers agree, and the market is in balance.

Prices play a key role in a market economy. They act as signals: a high price tells
producers to make more of a good, while a low price tells them to make less. In this
way, supply and demand help society to allocate its scarce resources.

3. Answer the questions on the text.
1. What determines prices in a market economy?
2. Who creates the demand and who creates the supply?
3. What does the law of demand state?
4. What does the law of supply state?
5. What is the equilibrium price?
6. What role do prices play in a market economy?
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4. True or False? Read the statements. Correct the false ones.
Example: A market is a group of producers only. — False. A market is a group of buyers
and sellers of a particular product.

1. Buyers create the supply of a product.

2. According to the law of demand, when the price rises, the quantity demanded

falls.

3. Producers want to sell less when the price is high.
4. At the equilibrium price, the market is in balance.
5. A high price tells producers to make less of a good.

5. Find in the text the English equivalents of the following expressions.
rpyIIa noKynaTeiaen U IpoJaBLIOB ONPEAEIEHHOTO TOBApPa;
. (hopmupoBaTh CrIpoc / MPEI0KEHHE;
. BCJIMYKMHA CIIpOoCa / BEIU4YnHA MPCAJIOKCHUSA,
. IIpU IPOYHX PABHBIX YCIOBUSIX;

. IOJTy4aTh 00Jiee BBICOKYIO MPHUObLIb;
. 0OBEUHATH 3TU JABE CUJIBL;

. OBITE B PaBHOBCCHH,

BBICTYIIATh B KaU€CTBE CUTHAJIOB;
0. pactipeieniaTh OrpaHUYEHHBIE PECYPCHI.

1.
2
3
4
5. OBITh TOTOBBIM H CIIOCOOHBIM KYIIUTH / TPOJIATh;
6
7
8
9.
1

6. Fill in the gaps with the correct prepositions from the list: in, at, on, to or
between. Some prepositions may be used more than once.

1. There is a close relationship price and quantity.
2. Producers sell goods different prices.
3. A change income can affect demand.

4. The price depends

5. The market is

supply and demand.
balance at the equilibrium price.

6. Demand for a product falls when the price rises a high level.

7. Match the terms with their definitions.

1. demand a) the price at which the quantity demanded equals the
quantity supplied
2. supply b) the amount of a good that buyers are willing and able to

buy at a given price

3. equilibrium price

C) money earned in trade or business after the costs of
producing and selling goods or services have been paid

4. quantity demanded

d) the willingness and ability of sellers to sell a product

5. quantity supplied

e) the willingness and ability of buyers to buy a product

6. profit

f) the amount of a good that sellers are willing and able to
sell at a given price

7. surplus g) the situation when the quantity supplied is greater than
the quantity demanded
8. shortage h) the situation when the quantity demanded is greater than

the quantity supplied
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8. Complete the table with the missing parts of speech.

Noun Verb
production
supply
creation
demand
sale
profit
rise
fall

9. Translate the sentences into English using the vocabulary of the lesson.
1. Copoc u npeaioxeHrue onpeesstoT LEHbl Ha TOBAPHI U YCIYTH.
2. PaBHOBeCHAs IIEHA — 3TO IIEHA, MPU KOTOPOW BEIMYMHA CITPOCA PaBHA BEITMYUHE
IMPCAJIOKCHUA.
3. Ilokynarenu ¢GopMHUpPYIOT CHOpPOC Ha TOBap, a MPOAABILI (HOPMUPYIOT
IMPCAJIOKCHUC.
. Benmuuna CIIpOCa Ha TOBAp 3aBUCHUT OT CI'O LICHBI.
. HpH IIpO4YKUX PpaBHBIX YCIOBHUAX, KOI'Jda HOCHA TOBapa paCTéT, BEJINYHNHaA
IIPEIIIOKEHUS TaKXKe PaCTET.

o
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Grammar focus: Present Simple vs Present Continuous

Table 3.1. Comparison of Present Simple and Present Continuous (CpaBHeHue
Present Simple u Present Continuous)

Present Simple

HUcnoab3yercss A ONUCAHUSA
NOBTOPAIOIIMXCH AeHCTBHUIA.
®opma: V1/V-s/-es.

The law of demand states that... Sellers create the supply.

(¢akToB, peryJsipHbIX H

Markers Present Simple: usually, always, often, sometimes, rarely, never, every
(Mapkephbi) day / week / month.
Consumers usually buy more when the price is low.
Present Hcnonb3yercss st ONMCAHUS JACHCTBUM, MPOUCXOASAIIUX B
Continuous TeKYIIHA MOMEHT, BOKPYI MOMEHTA pe4d, BpEMEHHbIX AeHCTBUI 1
TeHIeHIIHA.
®opma: am/is/are + V-ing.
The price of oil is rising today.
Markers Present Continuous: now, currently, at the moment, today, this week,
(Mapxkepbi) this month.

At the moment, the company is analysing demand.

General question /
Yes/No question
(O6mmii Bompoc)

Present Simple: Do / Does + subject + V1?

Do consumers buy more when the price is low?
Present Continuous: Am/ Is/ Are + subject + V-ing?
Is the price rising now?

Special question /

Present Simple: Wh-word + do/does + subject + VV1?

Wh-question What does the law of supply state?

(CnenuanbHbIH Present Continuous: Wh-word + am/is/are + subject + VV-ing?
BOIPOC) Why is the price rising?

Subject question Present Simple: Who / What + V-s/-es?

(Bompoc K | Who creates the supply? What determines prices?
MoJJIesKaIemMy) Present Continuous: Who / What + am/is/are + V-ing?

Who is analysing demand now? What is rising today?

now?

3anoMHHTeE: B BOIIPOCAX K IMOIAJICKAICMY HUCITOJIB3YCTCA HpHMOﬁ IOpsAA0K CJIIOB, ITOJICIKAIIICC
3amensiercst Ha Who/What: Who creates the supply? What is making the factory more efficient

10. Choose the correct form of the verb in each sentence. Use the Present Simple
or Present Continuous.

1. The law of supply states / is stating a general rule.

2. At present, the demand for electric cars is increasing / increases very fast.

3. Producers usually earn / are earning more when the price is high.

4. At the moment, the company analyses / is analysing the demand for its new

product.

5. When the price falls, the quantity demanded rises / is rising.
6. Currently, many firms increase / are increasing production.
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11. Open the brackets and use the correct Present Simple or Present Continuous
form of the verbs.

1. The law of supply (state) that when the price rises, the quantity supplied
rises.

2. The price of oil (rise) sharply today due to a shortage.

3. Sellers (create) the supply of a product in any market.

4. Usually, people (buy) less of a product when it becomes more expensive.

5. At present, the company (allocate) more resources to production.

6. At the moment, producers (earn) large profits because demand is high.

7. The quantity demanded (depend) on the price of a good.

8. This week, the firm (test) a new production method.

12. Ask a special question about the words in bold. Use the Present Simple or the
Present Continuous.
Example: Buyers create the demand. — What do buyers create?

1. Supply and demand determine prices. (What)

2. Producers want to sell more because the price is high. (Why)

3. Sellers create the supply of a product. (Who)

4. The company is analysing the demand for its new product at the moment.

(What)
5. The price of oil is rising because of a shortage. (Why)
6. Buyers usually buy less when the price is high. (When)

13. Find and correct the mistakes in the Present Simple forms. Pay attention to
singular and plural subjects. One sentence is correct.

. Supply and demand determines the price of a good.

. Prices acts as signals in a market economy.

. A single buyer don’t create the whole demand for a product.

. Producers sells more when the price is high.

. The quantity supplied depends on the price.

. Buyers and sellers meets in the market.

. A shortage appear when demand is higher than supply.

. Higher prices tells sellers to produce more.

CONO OT A~ WN B

14. Put the words in the correct order and use the correct form of the verb. The
type of sentence and tense are given in brackets.
1. supply and demand / prices / determine (affirmative, Present Simple)
2. the demand for electricity / at the moment / rise (affirmative, Present Continuous)
3. a single buyer / the whole demand for a product / not create (negative, Present
Simple)
4. the company / its prices / this month / not change (negative, Present Continuous)
5. the quantity supplied / when the price rises / rise (general question, Present
Simple)
6. producers / more goods / this week / produce (general question, Present
Continuous)
. why / buyers / less / when the price is high / buy (special question, Present Simple)
. who / the demand for the new product / currently / analyse (subject question,
Present Continuous)

oo
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15. Pair work.

Work in pairs. Discuss the questions using the words demand, supply, price
and equilibrium price. Use at least three expressions from the Useful language
section.

1. What happens to the demand for ice cream in hot weather?

2. What happens to the price of a product when many new sellers enter the market?

3. Give an example of a product whose price is currently rising or falling. Explain
the change in terms of supply and demand.

Useful language: describing changes

The demand for ... rises / falls when ...

The supply of ... increases / decreases because ...

A rise in demand leads to ...

A fall in supply leads to ...

At the moment, the price of ... is rising / falling.

As a result, the equilibrium price rises / falls.

16. Case study.

A bakery sells bread in a small town. This summer, the price of flour is rising
sharply because of a poor harvest. At the same time, a new bakery is opening on the
same street.

Discuss the questions. Use the Present Continuous to describe the current
situation and the Present Simple to explain general relationships between supply,
demand and price.

1. How is the rising price of flour affecting the bakery’s costs?

2. How is the new bakery affecting the supply of bread in the town?

3. How can these two changes affect the price of bread? Explain your answer in
terms of supply and demand.

4. What action can the owner of the first bakery take in this situation?

17. Writing.

Write 4-5 sentences answering the question: Why does the price of a product
rise or fall?

Choose one particular product, such as ice cream, oil, bread or flowers. Explain
the change in its price in terms of supply and demand.

Use at least four words or expressions from the lesson:
demand, supply, price, equilibrium price, quantity demanded, quantity supplied, rise,
fall.

Use:

the Present Simple at least once to describe a general market relationship;

the Present Continuous at least once to describe a current change;

at least two linking words or phrases.

Prompts:

The price of a product rises or falls because of supply and demand.

For example, in summer, the demand for ice cream rises, so ...

At the moment, the price of ... is rising / falling because ...
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When many new sellers enter the market, the supply ...
As a result, the price ...

Linking words and phrases: because, so, when, as a result, that is why
18. Translate the text into Russian in writing, using a dictionary.

Surplus and Shortage
When the price of a good is higher than the equilibrium price, sellers cannot sell
all their goods. The quantity supplied is greater than the quantity demanded, and a
surplus appears. When the price is lower than the equilibrium price, buyers want more
than sellers can offer, and a shortage appears. In both cases the market is not in balance,
and the price tends to move back towards the equilibrium level.
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LESSON 4. COSTS, REVENUE AND PROFIT

Discuss the questions before reading the text.
What costs does your university have?
Which of these costs change every month, and which stay the same?
Why does a company want to keep its costs low?

1. Vocabulary for the lesson.

average (adj) ‘eevoridy CpeIHUIt

calculate (v) 'keelkjulert pPacCUUTHIBATh, BHIYHCIIATh

calculation (n) keelkju'lerfon pacuét, BEIYUCIICHUE

cheap (ad)) tfip JCIIEBBIN, HEIOPOT Ot

coal (n) koul yroJib

cost (n, v) kost 3arparta, U3JICPKKH;, CTOUTH;,
energy costs (phrase) ‘enad3i kosts 3aTpaThl Ha SHEPTHIO;
fixed costs (phrase) fikst kosts MIOCTOSTHHBIC 3aTPaTHI,

cost per kilowatt-hour
(kWh)

production cost (phrase)

total cost (phrase)

variable costs (phrase)

kost pa 'kilownt avo

pra dakfon kpst
‘toutal kost

‘veariobal kpsts

CTOMMOCTh OJTHOTO KHJIOBATT-
Jaca,

IIPOU3BOJICTBEHHBIE 3aTPATHI,
oO1ue 3aTparbl, COBOKYITHbBIE
U3JIEPIKKH;

NEPEMEHHBIE 3aTpaTsl,
MIEPEMEHHBIC H3IEPKKU

divide (v) dr'vaid JIEJIATh, PA3ACTISATh
division (n) dr'vizon TeJICHUE, pa3ielicHue
efficiency (n) 1 fifonsi s dexruBHOCTD, KITJI
efficient (ad)) 1 fifont 3P PEKTUBHBIT

expensive (adj) 1K 'spensiv JOPOTOM, TOPOTOCTOSIIIHIA
grow (v) grov pacTH, yBEIIMINBATHCS
growth (n) graub POCT, YBEITMYCHHE

in order to (phrase) m 'o:do to JUTSL TOTO YTOOBI

increase (v, n)

m 'kri:s / ‘inkri:s

yYBEIMYMBATH(Cs1), BO3PACTATh;
YBEIUYEHHE, POCT

indicator (n) 'indikerto MOKa3aTeNb, MHANKATOP
industry (n) 'indostri OTpaciib, IPOMBIIICHHOCTb
labour (n) 'letba TPy, paboyasi cujia
level (n) 'levol YpOBEHB
loss (n) los yOBITOK, TIOTEPS;

make a loss (phrase) meik o lps HECTH YOBITOK

manufacturing (n)

menju fektform

IIPOM3BOJICTBO,
oOpabaTbIBaroIas
IPOMBIIICHHOCTh
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output (n) ‘autput BBIIIYCK TPOAYKIUH, OO0BEM
POM3BOJICTBA

pay (V) per IUIATUTD, OILJIAYHUBATh

payment (n) ‘permont IaTéX, oriaTa

per cent (n) pa ‘sent IIPOIICHT

produce (V) pra'dju:s IPOU3BOIUTH

production (n) pro'dakfon IPOU3BOJICTBO, BBIITYCK
IPOJYKITUH

profit (n, v); ‘profit PHUOBLIb, TOIyYaTh MPUOBLIb,

earn / make a profit | 3:n o "profit / meik o | mosygaTh NPUOBLTH

(phrase) ‘profit

profitable (adj) ‘profitabl PHOBLILHBIN, PEHTA0CIbHBIHI

guantity (n) 'kwontoti KOJIUYECTBO, 00BEM

raw materials (n pl) o M9 't1ariolz CBIPHE

receive (v) I1'si:v MOJTy4aTh

reduce (V) r1'djus COKpalllaTh, YMEHbIIATh

reduction (n) 1 dakfon COKpaIlCHHE, YMCHbBIIICHNE

remain (v) 1 ' mein 0CTaBaThCs

rent (n) rent apeHIHas I1aTa

revenue (n) ‘revonju: BBIpYYKa, TOXO/I;

total revenue (phrase) ‘toutal ‘revonju: o011asi BIpyYKa, COBOKYITHBIH

JI0X0JT

rise (v, n) raiz pacTH, MOBBIIIATHCS; POCT

sale (n) seil pojaxa

spend (V) spend TPAaTHTh, PACX0JIOBAThH

thermal power plant (n) | '03:mol 'pavo pla:nt | TerioBas JACKTPOCTAHIHSI

unit (n) juntt CAMHMIIA

2. Read and translate the text.

Costs, Revenue and Profit

Every firm produces goods or services in order to make a profit. To understand
how a firm works, economists look at three important ideas: total revenue, total cost
and profit.

Total revenue is the amount of money that a firm receives from the sale of its
products. It depends on the price of the product and the quantity that the firm sells. If
a firm sells more units or raises its price, its total revenue usually grows.

Total cost is the amount of money that a firm spends in order to produce its
goods. Economists divide costs into two groups. Fixed costs do not change with the
quantity of output; a firm has to pay them even when it produces nothing. Rent for a
building is a typical fixed cost. Variable costs change with the level of production. The
cost of raw materials and energy rises when the firm produces more.

Profit is the money that remains after the firm has paid all its costs. We can find
it with a simple rule: profit equals total revenue minus total cost. When total revenue
Is greater than total cost, the firm earns a profit. When total cost is greater than total
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revenue, the firm makes a loss.
Firms always try to increase their profit. They can do this by raising revenue, by
reducing costs, or by doing both at the same time.

3. Answer the questions on the text.
1. Why does every firm produce goods or services?
2. What is total revenue, and what does it depend on?
3. What is the difference between fixed costs and variable costs?
4. Give an example of a fixed cost and a variable cost.
5. How can we calculate profit?
6. How can a firm increase its profit?

4. Complete the sentences according to the text.
1. Every firm produces goods or services in order to...
2. Total revenue depends on the price of the product and...
3. Fixed costs do not change with...
4. Profit equals total revenue ...
5. A firm can increase its profit by raising revenue, by reducing costs, or by ...

5. Find in the text the English equivalents of the following expressions.
1. MpOM3BOIUTH TOBAPHI WITM OKA3bIBATh YCIYTH C IENBIO MOYUSHUS TPUOBLIH;

. 00111ast BBIPYYKA;

. IPOTakKa MPOTYKIIHH;

. 3aBUCETH OT IICHBI TOBapa M MPOJAHHOTO KOJIMYECTBA;

. TIOCTOSTHHBIC W TIEPEMEHHBIE 3aTPaThI,

. YPOBEHB TIPOM3BOJICTBA;

. CBIPBE U DHEPIUs;

. 00111ast BBIpyYKa MUHYC OOIINE 3aTpaThl;

. 00111251 BRIpYYKa OO0JIbIIE OOIINX 3aTpar;

10. HecTH yOBITOK;

11. yBenuuuBaTh BBIPYUKY;

12. coxkpaiath 3aTpaThl.

O 00 1O\ D =~ W

6. Fill in the gaps with the correct prepositions from the list: of, for, on, into or at.
Some prepositions may be used more than once.

1. Total cost is divided two groups: fixed and variable costs.
2. Total revenue depends the price and the quantity.
3. A firm has to pay rent its building.
4. Variable costs change with the level production.
5. Producers sell their goods different prices.
6. The cost raw materials rises when the firm produces more.
7. Match the words to make collocations from the text.
1. to make a) materials
2. to raise b) production
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3. to reduce c) a profit/ a loss

4. raw d) costs
5. level of e) revenue

8. Match the terms with their definitions.

1. total revenue a) costs that do not change with the quantity of output
b) the amount of money a firm receives from the sale of its
2. total cost
products
3. fixed costs C) the money that remains after a firm has paid all its costs
4. variable costs d) the amount of money a firm spends to produce its goods
5. profit e) the quantity of goods or services that a firm produces
6. loss f) costs that change with the level of production
g) basic materials, such as metal or grain, used to make
7. output
products
8. raw materials h) the situation when total cost is greater than total revenue

9. Complete the table with the missing parts of speech.

Noun Verb
production
divide
reduction
payment
calculate
growth

10. Translate the sentences into English using the vocabulary of the lesson.
1. YtoObl yBEeIMYUTH MIPUOBLIb, (PHpMa J0JKHA MTPOAaBaTh OOJIBIIE MPOTYKIIHH.
2. O0urue 3aTpaThl BKIIOYAIOT KaK MOCTOSIHHBIE, TaK U IIEPEMEHHBIE 3aTPaThl.
3. IlepeMeHHbIe 3aTpaThl PacTyT, KOTr/Aa pUpMa YBETUUUBAET BBIMYCK MPOIYKIUH.
4. Cplpb€ W DHEprus SBIAIOTCS OCHOBHBIMU MEPEMEHHBIMHM 3aTpaTamu s
OOJBIIMHCTBA IPOU3BOIUTENIECH.
. UTOOBI COKpaTUTh YOBITKH, KOMITAHUS JIOJDKHA YMEHBIITUTH CBOM 3aTPATHhI.
. ApeHHas miata — TUIMYHAs OCTOSHHAS 3aTpaTa: OHA OCTAETCS OJMHAKOBOU
KaXKIIBINM MECSIII.

o O1
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Grammar focus: degrees of comparison of adjectives and adverbs

Table 4.1. Degrees of comparison adjectives and adverbs (Ctenenun cpaBHeHust
NpUJjiaraTeJbHbIX U Hape4yuii)

Type Comparative form Superlative form
(Tumn) (CpaBHMTEJIbHAS CTENEHDb) (IlpeBocxoaHasi cTeneHb)
Short adjectives o the + adjective + -est
adjective + -er .
(KopoTtkue . the highest, the lowest, the
higher, lower, cheaper, greater
npuiararejbHble) cheapest, the greatest

Adjectives ending in -y
(ITpuaarareabHble HA -

change -y to -ier
easier, heavier

the + -iest
the easiest, the heaviest

-y)

Long adjectives more + adjective the most + adjective
(JamHHBIE more expensive, more the most expensive, the most
npuJjiararejbHbIe) efficient, more profitable efficient, the most profitable
good better than the best

bad worse than the worst

many / much more the most

little less the least

far farther / further the farthest / the furthest

Table 4.2. Key constructions (OcHOBHbBI€ CpaBHHTEIbHbIE KOHCTPYKIINH)

Construction
(KoHcTpykums)

Example
(IIpumep)

comparative + than

Plant A has /ower costs than Plant B. — Ha 3aBone A 3arpaTsl Hu#xKe, vem
Ha 3aBone B.

superlative form

Plant C is the most profitable option. — 3aBog C — naubonee 6b1200mbiti
BapHaHT.

as + adjective + as

Fixed costs are as important as variable costs. — [locTossHHBIE 3aTpaThbl
MAK J#ce 8axCHbl, KaK N IEPEMEHHbIE 3aTPAaTh.

not as / so +
adjective + as

Plant B is not as efficient as Plant C. — 3aBom B ne makoii
aghghexmuenwiil, kax 3aBoj C.

11. Find and correct the mistakes in the comparative and superlative forms. One

sentence is correct.

coO~NOoOOUlThS WN -
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. Fixed costs are more easier to predict than variable costs.

. This supplier offers cheaper raw materials than the previous supplier.
. Option C is the more profitable option of the three.

. The new machine is efficienter than the old one.

. This firm has the most low average cost in the industry.

. Total revenue must be more great than total cost.

. The old production process is lesser efficient than the new one.

. Reducing waste is one of the better ways to lower production costs.




12. Study the table comparing energy sources by several criteria. The figures are
simplified and are given for classroom practice only. Make sentences using
comparative and superlative forms.

Table vocabulary: oil — nedTs; natural gas — npupoaHbIi ra3; nuclear power — aToMHast
sHepretuka; hydropower — rugposnepreruka; CO: emissions — BeIOpocsl COz; safety
— OGe3omacHocTh; availability — qocTymHOCTB pecypca.

Criterion Coal Qil Natural Nuclear | Hydropo
Gas Power wer

Price (per kWh) $0.05 $0.10 $0.06 $0.09 $0.04
Efficiency (%) 35 % 40 % 60 % 90 % 90 %
Production Cost $40 $75 $55 $95 $30
($/MWh)
CO2 Emissions 820 650 490 0 0
(9/kwWh)
Safety (accidents 5 3 2 0 (rare) 1
per year)
Availability (years 150 50 60 100 unlimited
left)

Note: For Safety and CO: emissions, a lower number means a better result.

Example: Oil is more expensive than coal. Hydropower has the lowest production
cost.

1. Compare the price per kwWh of coal and oil.

2. Compare the efficiency of coal and natural gas.

3. Compare the production costs of hydropower and nuclear power.

4. Compare the CO: emissions of coal and natural gas.

5. Which energy source has the lowest price per kWh?

6. Which energy source is the safest?

13. Rewrite the sentences using as ... as Or not as ... as. Do not change the meaning.
Example: Coal is cheaper than oil. — Oil is not as cheap as coal.

1. Nuclear power and hydropower have the same efficiency. (as ... as)

2. Natural gas is safer than coal. (rot as ... as)

3. Oil is more expensive than natural gas. (not as ... as)

4. Fixed costs and variable costs are equally important for a firm. (as ... as)

5. The old machine is less efficient than the new one. (rot as ... as)

14. Ask questions using the given words. Use a suitable comparative or superlative
form and the correct auxiliary verb.
Example: Which / energy source / efficient: coal or natural gas?
Which energy source is more efficient: coal or natural gas?
1. Which / cost / important / for a firm: fixed or variable?
2. Why / profit / one of the / good / indicators / of a firm’s success?
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3. What / higher price / lead to?

4. When / a firm / make / a larger profit: when revenue rises or when costs fall?
5. What / the / good / way / to increase profit?

6. Why / variable costs / difficult / to predict than fixed costs?

15. Pair work.
Work in pairs. Compare the concepts and answer the questions. Use at least
three expressions from the Useful language section.
1. What is the difference between fixed costs and variable costs? Which are easier
to predict?
2. What is the difference between total revenue and profit? Which is usually
higher? Why?
3. What is the difference between a profit and a loss? Which result is better for a
firm?
4. What fixed and variable costs does a thermal power plant have? Give two
examples of each. Which costs are more difficult to control?
Useful language: comparing costs and results
... has higher / lower costs than ...
... is more / less expensive than ...
... is more / less efficient than ...
.. has higher revenue / profit than ...
... IS the most / least profitable option.
In my opinion, ... is better because ...

16. Case study.
A thermal power plant needs to replace an old machine. The managers are
comparing two options. The plant plans to use the new machine for five years.
The figures are hypothetical and are given for classroom practice only. Assume
that only the purchase price, energy costs and maintenance costs are considered.

Criterion Option A Option B
Purchase price $120,000 $80,000
Efficiency 90 % 75 %
Energy costs per year $20,000 $30,000
Maintenance costs per year $8,000 $12,000

Discuss:
1. Which option is cheaper to buy?
2. Which option is more efficient?
3. Which option has lower annual energy and maintenance costs?
4. What is the total cost of each option over five years?
5. Which option has lower total costs over five years?
6. Which option should the plant choose? Explain your answer.
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17. Writing.
Write 5-6 sentences answering the question: Why does a company want to
keep its costs low, and how can it do this?
Choose a firm, such as a bakery, a power plant or a small shop. Describe its fixed
and variable costs and explain how reducing costs affects its profit.
Use at least four words or expressions from the lesson:
fixed costs, variable costs, total cost, total revenue, profit, loss, reduce, increase.
Use:
at least two comparative forms;
at least one superlative form;
at least two linking words or phrases.
Prompts:
A company wants to keep its costs low because profit equals total revenue minus
total cost.
For example, a bakery has fixed costs such as ... and variable costs such as ...
Its variable costs are higher / lower than ...
... is the largest cost for this firm.
If the firm reduces its costs, its profit ...

Linking words and phrases:
because, so, in order to, as a result, however

18. Translate the text into Russian in writing, using a dictionary.

Total and Average Cost
A firm needs to know not only its total cost, but also its average cost. The average
cost is the total cost divided by the quantity of goods produced. It shows how much it
costs to produce one unit of output. If a firm produces more units, its average cost often
falls, because the fixed costs are shared among a larger number of products. For this
reason, large firms can sometimes sell their goods at a lower price than small firms.
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LESSON 5. WHAT IS ENERGY?

Discuss the questions before reading the text.
Where do you use energy every day?
Can energy disappear? What happens to it?
Name three forms of energy you know.

1. Vocabulary for the lesson.

ability (n) o biloti CIIOCOOHOCTH

bond (n) bond CBSI3b, COCIUHCHIUE

build (v) bild CTPOUTH

burn (v) b3:n CHKHTaTh

change (from one form to | tfeind3 from wan fo:m to | mepexoauth (M3 OJHOM

another) (phrase) 9'nA0d (bOopMBI B IPYTYIO)

charge (n) ‘tfa:d3 3apsi

coal (n) koul yroJIb

common (adj) ‘komon pacmipocTpaHEHHBIH,
OOBIYHBIN

convert (v) kon'v3:t npeoOpa3oBEIBATH,
npeBpalaTh

create (V) kri'ert CO3/1aBaTh

define (v) di'famn OTIPEICIISITh, JaBaTh
OIpe/ICIICHUE

destroy (v) dr'stror pa3pymiaTh, yHHUTOXKATh

develop (V) dr'velop pa3pabaTbiBaTh, pa3BUBAThH

directly (adv) dr'rektli HETIOCPEJICTBEHHO, MPSIMO

electric charge (n) 1'lektrik tfa:d3 DIICKTPUICCKUH 3apsiT

energy (n) ‘enad3zi SHEPIus;

chemical energy
energy in motion
Kinetic energy
mechanical energy
nuclear energy
potential energy
stored energy
thermal energy

‘kemikal ‘enad3i
‘enad3i n ‘'moufon
ki'netik "enad3zi

ma kenikal "enad3i
‘nju:klio ‘enadzi
pa'tenfal ‘enad3i
'03:mal "enad3i
sto:d ‘enad3i

XUMHUYECKask SHEPTHUs;
DHEPIUsl IBUKECHUS;
KUHETUYECKAasi SHEPTHUS;
MEXaHUYECKas SHEPTHUS;
sJIepHasl SHEPTUs;
MOTEHIMAJIbHAS SHEPT s,
HAKOIUJICHHAsI SHEPTHUS;
TEIUI0Bast SHEPTUS

engine (n) end3m JIBUTATCIIb,
steam engine ‘stizm end3m apoBOM JIBUTATCIIb,

napoBasi MalllfHa

exist (V) 1g ' z1st CYyIIIECTBOBATH

fossil fuel (n) ‘fosal fju:al HCKOIIA€MOE TOILIUBO

gas (n) gees ras

generate (V) ‘dzenorert BbIPa0aTHIBATH,
reHEepPHPOBAThH

generator (n) ‘dzenoarerto reHepaTop

heat (n, v) hi:t TEILI0, TEIJIOTA; HarpeBaTh

40




Industrial Revolution | mn dastriol reva'lu:fon IIPOMBIIIIJICHHAS

(n) PEBOTIONHS

industry (n) ‘indostri MPOMBITIUICHHOCTh, OTPACITh

joule (n) dzu:l JOKOYJIb, ¢IMHHMIIA
U3MEPEHUS SHEPTUH

law of conservation of | lo: ov konso'verfon ov | 3aKOH COXpaHEHUS SHEPTHH

energy (phrase) ‘enad3zi

measure (V) 'me3o U3MEPSITh

non-renewable (adj) ‘non r1'nju:obal so:s HEBO300HOBJISICMBII

nucleus (n) ‘njuklios SJIPO aTOMa

oil (n) o1l He(ThH

plant (n) pla:nt 3aBO/I, CTAHITHUS;

power plant ‘pavo pla:nt AIICKTPOCTAHIINS,
nuclear power plant ‘nju:klio ‘pavo pla:nt aTOMHAas JIEKTPOCTAHIIUS

power (n) 'pavo MOIIIHOCTh

powerful (adj) ‘pavafal MOIIHBIN

rate (n) rert CKOPOCTb, TEMIT

renewable (adj) 11 'nju:obal B0O300HOBJISIEMBI

several (adj) ‘sevoral HECKOJIBKO

steam (n) 'sti:m nap

source (n) SO:S HUCTOYHHK

store (V) sto: XpaHUTh, HAKAIINBATh

supply (v) so'plar cHa0XaTh, MMOAABAThH

transform (v) treens fom peoOpa3oBHIBATH,
peBpaIaTh

transport (n) ‘treenspo:t TPAHCIIOPT

turbine (n) 't3:bain TypOuHa

watt (n) wbt BaTT, CAWHHIIA W3MEPCHUS
MOIITHOCTH

2. Read and translate the text.

What Is Energy?

Energy is one of the most important ideas in science and in everyday life. Energy
is usually defined as the ability to do work. We cannot see energy directly, but we can
see what it does: it moves cars, heats homes, lights cities and powers machines in
factories.

Energy exists in many different forms. Scientists often divide them into two
large groups: stored energy and energy in motion. We call stored energy potential
energy. A good example is the chemical energy in fuels such as coal, oil and gas. We
call energy in motion Kinetic energy. Moving water, wind and a turning wheel all have
Kinetic energy.

There are several common forms of energy. Thermal energy is the internal
energy of an object associated with the motion of its particles. Mechanical energy is
the total kinetic and potential energy of an object. Electrical energy is the energy of
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moving electric charges. Chemical energy is stored in the bonds between atoms, and
nuclear energy is stored in the nucleus of the atom.

One of the most important laws of nature is the law of conservation of energy. It
states that energy cannot be created or destroyed; it can only change from one form to
another. When we burn fuel in a power plant, chemical energy is converted into thermal
energy, then into mechanical energy and finally into electrical energy.

Because energy can take so many forms and can be transformed so easily, it
plays a central role in industry and in the modern economy.

3. Answer the questions on the text.
1. How do scientists define energy?
2. Why can we say that energy is important in everyday life?
3. What is the difference between potential energy and kinetic energy?
4. Name several common forms of energy.
5. What does the law of conservation of energy state?
6. What happens to energy when we burn fuel in a power plant?

4. True or False? Read the statements. Correct the false ones.
Example: We can create and destroy energy. — False. We cannot create or destroy
energy; it can only change from one form to another.

1. We can see energy directly.

2. Potential energy is stored energy.

3. Energy can be created and destroyed.

4. When we burn fuel, chemical energy is first converted into thermal energy.

5. Kinetic energy is the energy of motion.

5. Find in the text the English equivalents of the following expressions.
1. crmrocoOGHOCTH coBepIIaTh PadboTy;
2. YBUJIETb, UYTO YHEPIUsI JIEIACT;
3. paszHble (HOPMBI SHEPTHUU;
4. HAKOTUICHHAs DPHEPTHS;
5. HEpPrus IBUKEHUS,
6. xXuMHUecKast SHEprus B TOILJIUBE;
7. IBUKYITUECS DIEKTPUUECKHUE 3apsIbl;
8. CBSI3M MEXy aTOMaMH,
9. 3aKOH COXpaHEHUs SHEPTUH;
10. nepexoauTh U3 OJJHOM (POPMBI B APYTYIO;
11. npeoOpa30BBIBATHCS B TEIJIIOBYIO SHEPTHIO;
12. urpath HEHTPATBHYIO POJIb B IPOMBIIUICHHOCTH U COBPEMEHHOM SKOHOMHUKE.
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6. Fill in the gaps with the correct prepositions from the list: of, into, in, to or from.
Some prepositions may be used more than once.

1. Energy is defined as the ability do work.

2. Scientists divide energy two large groups.

3. Chemical energy is stored the bonds between atoms.

4. The law of conservation energy is one of the most important laws of
nature.

5. Chemical energy is converted thermal energy in a power plant.

6. Energy can change one form to another.

7. Match the words to make collocations from the lesson.

1. todo a) energy

2. to store b) charges

3. to convert c) of nature

4. moving electric d) work

5. law e) energy into another form

8. Match the form of energy with its description.

1. thermal energy a) energy stored in the bonds between atoms
2. mechanical b) the internal energy of an object due to the motion of its
energy particles

3. electrical energy C) energy stored in the nucleus of the atom

4. chemical energy d) the total kinetic and potential energy of an object

5. nuclear energy e) the energy of moving electric charges

9. Complete the table with the missing nouns or verbs.

Verb Noun

define
conversion
transform
creation
destroy
measurement
exist

10. Find in the text words from the same word family as the following words.
1. definition
2. motion
3. electricity
4. chemistry
5. transformation
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11. Translate the sentences into English using the vocabulary of the lesson.
1. YFOJIB, HC(I)TL H ra3 sBJIAIOTCA HCKOIIACMbIMU BUJAaMM TOIIIIMBA, U OHHU COACPKAT
XUMHUYCCKYIO OHCPIHULO.

2. 3aKkoH COXpaHCHHUA OHCPIUHU TIJIACHUT, YTO OHCPIUIO HCIb3d CO34aTb WU
YHUYTOXXHUTh, HO MOKHO ITpe0oOpa3oBaTh U3 OJHOU (POPMBI B IPYTYIO.

3. Kunernueckas OHCPIUA — 3TO SHCPIUA ABUKCHHA, a IIOTCHLHUAJIbHAA SHCPTUA —
3TO 3anac€HHas SHEPIUsl.

4, Korma MblI CKHTaeM yrojib, XUMUYECKasi YHEPTUS MpeoOpa3yeTcs B TEILIOBYIO,
3aTCM B MCXAaHHNYCCKYIO U, HAKOHCII, B 3JICKTPHUYCCKYIO S9HCPI'UIO.

5. DHeprusi BeTpa — OITO KHUHETHYECKash JHEprusi, KoTopas IpeoOpasyercs B

AIEKTPUUECKYIO SHEPTHUIO C TOMOIIBIO TYPOUH.

Grammar focus: Past Simple

Table 5.1. Past Simple formation (O6pa3oBanue ¢popm Past Simple)

Form Structure Example
(Popma) (Ctpykrypa) (ITpumep)
Affirmative subject + V-ed/V2 People used coal to produce
(YTBep:xaeHnue) steam.
Engineers built new power plants.
Negative subject + did not / didn’t + V1 | People didn 't use electricity in
(OTpunanue) their homes.

General question
Yes/No question
(O01mmii Bonmpoc)

Did + subject + V1?

Did engineers build new power
plants?

Special question /
Wh-question
(CnenuajabHbIN
BOIPOC)

Wh-word + did + subject + V1?

When did engineers build the first
power plants?

Short answers
(KopoTtkmuii oTBeT)

Yes, subject did. / No, subject
didn’t.

Yes, they did. / No, they didn’t.

Time markers
(BpemeHnHbIe
MapKepbl)

in the nineteenth century; later;
then; in 1900; many years ago,
last (week, month, year),
yesterday.

The steam engine changed
industry in the nineteenth century.

Table 5.2. Irregular verbs used in the lesson (HempaBWJIbHBIE TIJIAT0JIbI,
BCTpeYaloIuecsi B YpoKe)

Infinitive Past Simple Participle 11 Translation
begin began begun HaYMHATH(Cs)
build built built CTPOUTH
burn burnt burnt C)KHUTaTh
find found found HAXOJIUTh
have had had UMETh
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12. Read the mini-paragraph and underline the verbs in the Past Simple. Divide
them into regular and irregular verbs.

The Development of Energy Use
In the nineteenth century, people used coal to produce steam. The steam engine
changed industry and transport. Later, engineers built electric power plants, and these
plants began to supply energy to cities and factories. In the twentieth century, scientists
developed new energy technologies.

Regular verbs Irregular verbs

13. Open the brackets and use the correct Past Simple form of the verbs.

1. In the nineteenth century, people (use) coal to produce steam.

2. The steam engine (change) industry and transport.

3. Engineers (build) electric power plants near large cities.

4. The new plants (supply) energy to homes and factories.

5. Scientists (develop) new ways to generate electricity.

6. Electricity (begin) to play an important role in industry.

7. Power plants (convert)chemical energy into thermal energy.

8. New energy technologies (develop)rapidly in the twentieth century.

14. Correct the factual mistakes according to the mini-paragraph in exercise 12.
Use a negative sentence and then give the correct information.
Example: Scientists developed new energy technologies in the eighteenth century.
Scientists didn’t develop new energy technologies in the eighteenth century. They
developed them in the twentieth century.

1. People used oil to produce steam in the nineteenth century.

2. The steam engine changed only agriculture.

3. Scientists built electric power plants.

4. Engineers built electric power plants in ancient times.

5. The plants supplied energy only to villages.

6. Scientists stopped developing energy technologies in the twentieth century.

15. Make general questions in the Past Simple and give short answers according
to the mini-paragraph in exercise 12.
Example: People used coal to produce steam.
Did people use coal to produce steam? —Yes, they did.

1. The steam engine changed industry and transport.

2. Engineers built electric power plants.

3. The plants supplied energy to cities and factories.

4. Scientists developed new energy technologies.

5. People used oil to produce steam in the nineteenth century.

6. Scientists developed new energy technologies in the nineteenth century.
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16. Ask special questions using the question words in brackets.
Example: People used coal to produce steam. (What)
What did people use to produce steam?
1. The steam engine changed industry and transport. (What)
2. Engineers built electric power plants. (What)
3. Scientists developed new energy technologies in the twentieth century. (When)
4. The plants supplied energy to cities and factories. (Where)

17. Pair work.
Work in pairs. Discuss the questions using the Past Simple. Use at least three
expressions from the Useful language section.
1. What energy sources did people use before electricity became common?
2. How did the steam engine change industry and transport?
3. When did the first electric power plants begin to supply energy to cities?
4. Which energy technologies did engineers develop in the twentieth century?
5. Which invention had the greatest influence on everyday life? Explain your
answer.
Useful language: describing past developments
In the nineteenth century, people used ...
The steam engine changed ...
Later, engineers built ...

... began to supply energy to ...

People did not use ...

Did people use ...7 — Yes, they did. / No, they did not.
After that, ...

Finally, ...

18. Case study.

Bringing Electricity to a Mountain Village
In 1925, engineers built a small hydroelectric power plant near a mountain
village. Before that, the villagers used coal and wood for heating and oil lamps for
lighting. The new plant used the energy of moving water and supplied electricity to
homes, workshops and a local school.
Discuss:
1. What energy sources did the villagers use before 1925?
2. What did the engineers build, and which energy source did the plant use?
3. What form of energy did the moving water have, and what form of energy did
the plant produce?
4. How did the new power plant change life in the village?
5. Why was moving water a suitable energy source for the mountain village?
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19. Writing.

Write 5-6 sentences answering the question: How did energy use develop in
the nineteenth and twentieth centuries?

Describe the energy sources people used, the technologies engineers developed
and the changes these technologies brought to everyday life and industry.

Use at least four words or expressions from the lesson:
coal, steam engine, power plant, generate electricity, energy source, convert energy,
industry.

Use:

the Past Simple at least four times;

at least one regular verb;

at least one irregular verb;

at least one negative form;

at least two linking words or phrases.

Prompts:

In the nineteenth century, people used ...

The steam engine changed ...

Later, engineers built ...

Power plants began to ...

People did not have / use ...

In the twentieth century, scientists developed ...

As aresult, ...

Linking words and phrases:
first, then, later, after that, as a result, finally, however

20. Translate the text into Russian in writing, using a dictionary.

Energy and Power
People often use the words ‘energy’ and ‘power’, but these words do not mean
the same thing. Energy is the ability to do work, while power is the rate at which energy
is used or produced. In other words, power tells us how quickly energy is transferred.
Energy is measured in joules, and power is measured in watts. A powerful machine
uses a large amount of energy in a short time.
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LESSON 6. HEAT AND TEMPERATURE

Discuss the questions before reading the text.
How do you keep a house warm in winter?

Why does a metal spoon in hot tea become hot?

Why can the Sun warm the Earth through empty space?

1. Vocabulary for the lesson.

aluminium (n) .&ljo' mmiom AJTIOMUHUI

average (adj) ‘evorid3 CpenHun

bar (n) ba: CTEP)KCHb

boil (v) boil KUIIETh

boiler (n) ‘boilo KOTEN

break (v) breik JIOMaThCsl, pa30MBATHCS

common (adj) ‘kpmon pacnpoCcTpaHEHHbBIN

conduction (n) kon'dakfon TETUIONPOBOIHOCTb,
TerJIonepeaaya; KOHyKIus

conductor (n) kon dakto IIPOBOJTHUK

convection (n) kon 'vek[on KOHBEKITHS

cooling (n) ‘ku:lim OXJIOKCHHUE

copper (n) ‘kopo MeJlb

degree (n) dr'gri: rpajyc

difference (n) ‘difrons pa3HUIA, PA3HOCTH

direction (n) do'rekfon HaIlpaBJICHHE

empty space (n) ‘empti speis MTyCTOE IMPOCTPAHCTBO

equilibrium (n) 1:kwr libriom PaBHOBECHE;

thermal equilibrium

'03:mol 1:kwi libriom

TCIIJIOBOC PABHOBECHUC

fall (v) fo:l MaJ1aTh, CHUYKATHCS

flow (v, n) flov T€Yb, IEPEXOJIUTH; MOTOK

fluid (n) fluid TeKy4yas Cpena; KUIKOCThb
WJIM Ta3

gas (n) gaes ras

heat (n, v) hi:t TEILIO; HarpeBaTh

heat exchanger (n) hi:t iks tfeind3o TETI000MEHHUK

heat loss (n) hi:t lps MOTEPS TeIIa, TEIIONOTEPU

heating (n) ‘hi:tin Harpes, OTOILICHHE

insulation (n) .nsju lerfon M30JISILIHS], TETIOU30JISALIUS

insulator (n) ‘msjolerts U30JISITOD,
TETIOU30JISIIIMOHHBIN
MaTepual

involve (v) m 'volv BKJIFOUATh B Ce0sI

liquid (n) Tikwid YKUJIKOCTh

lose (v) lu:z TEPAThH

measure (V) 'me3o H3MEPSTh

notice (v) NautIs 3amMeyarhb
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particle (n) ‘patikol JacTHUIIa

pipe (n) paip TpyOa

protect (v) pro tekt 3aIUIIATh

radiation (n) -rerdi erfon W3JIyYEHUE

record (v) 11 'ko:d 3aMHUChIBAaTh, (PUKCUPOBATH

reduce (v) 1 dju:s CHIYKAaTh, COKpaIaTh

rise (V) raiz MIOJTHUMATHCSI, TOBBIIATHCS

sink (v) sipk OIYCKaThCs

solid (n, adj) ‘splid TBEPOE TEJO; TBEPIBINA

suddenly (adv) ‘'sadonli BHE3AITHO

surrounding (P I) s ravndiy OKpY>KaIoIu i

temperature (n) ‘temprotfo TeMreparypa

test (v) test HCITBITHIBATh, TPOBEPSITH

transfer (v, n) treens ' f3:; 'traensfs: nepeaaBaTh; epeaaya;
heat transfer (n) hi:t "trensfs: Terionepeaaya

vessel (n) 'vesal cocyn

wave (n) werv BOJIHA

2. Read and translate the text.

Heat and Temperature

In everyday speech, people often use the words ‘heat’ and ‘temperature’ as if
they mean the same thing. In physics, however, they describe two different ideas.

Temperature is a measure of how hot or cold an object is. More exactly, it tells
us about the average kinetic energy of the tiny particles that make up the object. When
the particles move faster, the temperature is higher. When they move more slowly, the
temperature is lower. We measure temperature with a thermometer, in degrees Celsius
or Fahrenheit, or in kelvins.

Heat is energy transferred from one object to another because of a difference in
temperature. Heat naturally flows from a warmer object to a colder one. This flow
continues until both objects reach the same temperature. At that moment, we say that
they are in thermal equilibrium.

There are three ways in which heat can travel. In conduction, heat passes through
a solid material, for example along a metal bar. In convection, heat moves through a
liquid or a gas as the warm parts rise and the cold parts sink. In radiation, heat travels
as waves and can even cross empty space; this is how the energy of the Sun reaches
the Earth.

Engineers must understand heat and temperature very well, because almost
every industrial process involves heating, cooling or the transfer of thermal energy.
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3. Answer the questions on the text.

1. How are the words ‘heat’ and ‘temperature’ used in everyday speech, and why
are they different in physics?

2. What does temperature tell us about the particles in an object, and how do we
measure it?

3. Why does heat flow from one object to another, and in which direction does it
flow?

4. What happens when two objects reach thermal equilibrium?

5. What are the three ways in which heat can travel? Give an example of each.

6. Why must engineers understand heat and temperature?

4. True or False? Read the statements. Correct the false ones.
Example: Temperature is a form of energy. — False. Temperature is not a form of
energy; it is a measure of how hot or cold an object is.

1. Heat and temperature mean exactly the same thing.

2. Heat naturally flows from a colder object to a warmer one.

3. In conduction, heat passes through a solid material.

4. In convection, warm parts rise and cold parts sink.

5. Radiation cannot travel through empty space.

6. When two objects reach the same temperature, heat stops flowing between them.

Find in the text the English equivalents of the following expressions.
1. Mepa TOro, HaCKOJILKO TOPSTY WIIH XOJIOJACH OOBEKT;

2. cpenHsis KHHETHYeCKas YHEPTHUs YaCTHII,

3. 4aCTHIIbI, U3 KOTOPBIX COCTOUT OOBEKT;

4. 3MepsATh TEMIIEPATYPy TEPMOMETPOM;

5. pa3HuIla Temneparyp;

6. mepexoauTh OT OoJiee TEMIOro 00BEKTa K 00JIee XOJIOTHOMY;

7. TOCTUTATh OJMHAKOBOHN TEMIIEPATYPHI;

8. HAXOUTHCS B TETUIOBOM PaBHOBECHH;

9. mpoxoauTh Yepe3 TBEPBIN MaTepral;

10. pacripocTpaHATHCS B BUE BOJIH U TIEPECEKATh MTyCTOE MTPOCTPAHCTBO.

6. Complete the sentences with the correct preposition: from, to, of, through or in.
Some prepositions can be used more than once.

1. Heat flows a warmer object a colder one.
2. Temperature is a measure how hot an object is.

3. In conduction, heat passes a solid material.

4. We measure temperature degrees Celsius.

5. Copper is a better conductor heat than glass.

6. Heat can travel empty space in the form of waves.
7. The two objects are thermal equilibrium.
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7. Fill in the gaps with the correct word combinations from the list. Change the
form of the verbs if necessary. Use each word combination once.

a good conductor of heat; a common insulator; protect hot pipes; reach thermal
equilibrium; reduce heat loss; transfer thermal energy

1. Copper is

2. Glass is :

3. Insulation helps in buildings.

4. Special materials are used to in industrial systems.
5. A heat exchanger from one fluid to another.
6. Two objects when they have the same temperature.

8. Match the terms with their definitions.

1. conduction |a) the process of making something warmer

2. convection |b) a state in which two objects have the same temperature and no
heat flows between them

3. cooling C) the transfer of heat as waves, which can cross empty space

4. heating d) a material that does not allow heat to pass through it easily

5. insulator e) the transfer of heat through a fluid as warm parts rise and cold
parts sink

6. radiation f) the transfer of heat through a solid material, for example along a
metal bar

7. thermal g) the process of making something colder or removing heat from

equilibrium it

9. Complete the table with the corresponding nouns. In one case, the verb and the
noun have the same form.

Verb Noun

conduct

cool

radiate

measurc

insulate

transfer

differ

10. Fill in the gaps with suitable words or phrases from the list. Change their
form if necessary. There are two extra options.

average, boil, boiler, direction, fluid, particle, solid,
surrounding air, thermometer, wave
l.Ina , Water is heated to produce hot water or steam for a building.
2. The tiny of a substance move faster when its temperature rises.
3. Water begins to at 100 degrees Celsius.
4. A can be either a liquid or a gas because both can flow.
5. The engineer used an arrow to show the of heat flow.

51




6. An uninsulated pipe transfers some of its heat to the

7.Ina , the particles are packed closely together and cannot move
freely.

8. We read the temperature on the scale of a

11. Translate the sentences into English using the vocabulary of the lesson.

1. TemmepaTypa MOKa3bIBaET CPEIHIOND KHUHETUYECKYI0 SHEPIHI0 YacTHll, W3
KOTOPBIX COCTOUT OOBEKT.

2. Teruio mepenaérest yepe3 TBEPABIA MaTepHuan MyTEM TEIJIONPOBOJHOCTH, a B
KUJIKOCTH WIN ra3e — IMyTEM KOHBEKIIUU.

3. U3nydenue MOXeET nepecekaTh IMycToe MPOCTPaHCTBO, MOATOMY 3Heprusi ConHIa
JOCTUraeT 3eMIIH.

4. B cucrteme OTOIUIEHUs Topsdas BoJa TEYET MO TpyOaM M HArpeBaeT BO3AYX B
IIOMELIEHUU.

5. Bo Bpems oxnaxaeHus TeMmIiiepaTypa >KHAKOCTH CHIDKAETCA, U SKHIKOCTb
CTAHOBMTCS XOJIOAHEE.

6. [IpoMbIlITIEeHHBIE TPOLIECCH] YACTO BKIIIOYAIOT HArpeB, OXJIaXKICHUE U Mepenavy
TEIJIOBOM YHEPIUH.

Grammar focus: Past Simple vs Past Continuous

Table 6.1. Past Continuous Formation (O6pa3oBanue Past Continuous)

Form Structure Example
(Popma) (Ctpykrypa) (ITpumep)
Affirmative subject + was / were + V-ing | The engineers were testing the new
(YTBepxkaeHue) turbine.
Negative subject + was not / were not | The plant was not supplying energy at
(OTpunanue) + V-ing that moment.

General question
Yes/No question
(O0mmii BOonpoc)

Was / Were + subject + V-
ing?

Were the engineers testing the turbine?

Special question /
Wh-question
(CnenuajbHbIi
BOIPOC)

Wh-word + was / were +
subject + V-ing?

What were the engineers doing at 10
o’clock?

Short answers
(KopoTtknuii oTBeT)

Yes, subject was / were.
No, subject was not / were
not.

Yes, they were. / No, they were not.

Typical markers
(Tunuynbie
MapKepbl)

at 10 o’clock, at that moment, while, when.
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Table 6.2. Comparison of Past Simple and Past Continuous (CpaBHeHue
ucnoan3oBanusa Past Simple m Past Continuous

Tense Past Simple Past Continuous
(Bpems)
Feature 3aBepiIeHHOE JEHCTBUE WIIH JleiicTBue, MpOTEKaBIIIECE B
(XapakrepucTnka) | GakT B mpouuiom OTpeieICHHBI MOMEHT B MPOIIIIOM
Example 1 The engineer checked the At 10 o’clock, the engineer was
generator. — MlHxeHep checking the generator. — B 10 gacor
npoGepul TEHEPaToP. WHXCHEP 1pogepsii TEHEPATOp.
Example 2 Engineers built a power plant in | Engineers were building a power
1925. — Unxenepsl nocmpounu | plant in 1925, — UmxeHepsl cmpouiu
anekTpocTaHiuio B 1925 rogy. | anekrpocTtanuuio B 1925.
Baoicen chaxm. Baowcen npoyecc.

12. Read the mini-paragraph and write out the verbs in the Past Simple and Past
Continuous.

During the Experiment
During the experiment, the students were heating water in a metal vessel. One

student was measuring the temperature while another student was recording the results.
The students were watching the thermometer when the water started to boil. At that
moment, the temperature stopped rising.

Past Continuous Past Simple

13. Open the brackets and use the correct Past Simple or Past Continuous form
of the verbs.

1.

2.

While the engineer (test) the new heat exchanger, the temperature
(rise) suddenly.
While the technician (measure) the temperature, the liquid
(begin) to boil.
. The researchers (work) on the cooling system when the pipe
(break).
. The engineer (notice) a significant temperature difference while he
(check) the pipes.
. The metal bar quickly (become) hot while heat (flow)
through it.
. While the team (test) the new material, they (make) an
important discovery.
. The students (record) the results when the thermometer

(fall) into the vessel.
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14. Translate the sentences into English using the vocabulary and grammar of the
lesson. Use the Past Simple or Past Continuous as appropriate.
1. CTYILGHTBI HarpeBajivi BOAY, KOI'ld OHA Ha4YaJla KUIICTb.
2. Iloka oauH CTYyICHT U3MEPST TEMIIEPaTypy, IPYTroi 3anMChIBall PE3yIbTaThI.
3. HH)KeHep IIPOBCPAII T€1’IJ’IOO6MGHHI/IK, Koraa TCMIICpaTypa BHC3aIIHO IMOJHAIACS.
4. TToka Tenio MMpOXOOHJIO YCPE3 METaNIMYSCKUU CTCPIKCHDb, CTCPIKCHb HAI'PCBAJICA.
5. PabGourie peMOHTHPOBAIM CUCTEMY OXJIAXKACHUS, KOorja TpyOa ciomasach.
6. I[Toka HCCJICA0BATCIIM ITPOBOAUIIN 3KCIICPUMCHT, OHHU 3aMCTUJIM 3HAYUTCIIBHYIO
pasHUIly TeMIeparyp.

15. Pair work.
Work in pairs. Discuss the experiment from Exercise 12. Use the Past Simple
and Past Continuous and at least three expressions from the Useful language section.
1. What were the students doing during the experiment?
2. What was one student doing while another student was recording the results?
3. What happened when the water started to boil?
. What happened to the temperature after the water started to boil?
. What did the students notice during the experiment?
Useful language: describing an experiment
During the experiment, the students were ...
While one student was ..., another student was ...
The students were ... when ...
At that moment, ...
They noticed that ...
After that, ...
Finally, ...

o

16. Case study.

Inspecting a Heating System
Yesterday, engineers were inspecting a heating system in a factory. Hot steam
was flowing through a long metal pipe. While the engineers were measuring the
temperature, they noticed that the pipe was losing a large amount of heat to the
surrounding air. They stopped the inspection and discussed the problem.
Discuss the guestions. Use the Past Continuous to describe actions in progress
and the Past Simple to describe completed events.
1. What were the engineers doing when they noticed the heat loss?
2. What was flowing through the pipe?
3. How was heat passing through the metal wall of the pipe?
4. Why was the heat loss a problem for the factory?
5. Which material is more suitable for reducing heat loss: a conductor or an
insulator? Explain your answer.
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17. Writing.

Write 5-6 sentences answering the question: What happened during a heat
experiment?

Describe:

what the students were doing;

what happened during the experiment;

what result they observed.

Use at least four words or expressions from the lesson: temperature,
thermometer, heat transfer, metal vessel, measure temperature, rise, thermal energy,
record the results.

Use:

the Past Continuous at least twice to describe actions in progress;

the Past Simple at least twice to describe completed events and results;

both when and while;

at least two additional time expressions or linking words.

Prompts:

During the experiment, the students were ...

While one student was ..., another student was ...

The temperature was rising when ...

Then ...

The students noticed that ...

Finally, ...

Time expressions and linking words: during, while, when, then, after that, as
a result, finally

18. Translate the text into Russian in writing, using a dictionary.

Conductors and Insulators
Some materials let heat pass through them easily, while others do not. Materials
that allow heat to flow quickly are called good conductors. Most metals, such as copper
and aluminium, are good conductors, and engineers use them in heat exchangers and
radiators. Materials that do not let heat pass easily are called insulators. Still air, glass
and plastic are common insulators. We use insulators to keep heat inside buildings and
to protect hot pipes in industry.
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LESSON 7. ENERGY SOURCES: FOSSIL FUELS AND RENEWABLES

Discuss the questions before reading the text.

What sources of energy does your country use?

Which is better for the environment: coal or wind? Why?
Why can countries not rely only on solar energy?

1. Vocabulary for the lesson.

advantage (n) od va:ntids PEUMYIIECTBO

approve (v) o'pruv YTBEP)KIATh, OJ00PSThH

available (adj) o veilobal JOCTYITHBIN, UMEIOIIANCSI

biomass (n) ‘barovmaes omomacca

burn (v) b3:n TOpETh; CKUTATh

challenge (n) ‘tfeelindz CIOXHasi 3ajada; mpoodiema,
TpeOyromias penieHus

coal (n) koul yTOJib

convenient (adj) kon'viniont yI0OHBIN

dependence (n) di ' pendons 3aBUCHUMOCTh

develop (v) d1'velop pa3BUBaTh, pa3padaThIBaTh

disadvantage (n) .disad 'va:ntid3 HEJIOCTaTOK

emissions (n pl) 1 mifonz BBIOPOCHI

energy consumption (n) | ‘enad3i kon sampfon | 3Hepronorpebnenue

energy mix (n) ‘enad3i miks DHEPreTUYECKUI OaJaHc;

COBOKYIIHOCTBb HCIIOJIB3YyCMbIX
HCTOYHHUKOB SHCPIUH

environment (n)

' varranmant

OKpYXarolas cpeia

environmental (adj)

I vairon mentsl

AKOJIOTMYECKHUM; CBSI3aHHBIA C
OKPYXAIOIIEH CPeIon

fossil fuel (n) ‘fosol fjuial HCKOMTa€MO€ TOTLJIMBO

geothermal heat (n) .d31:00'03:mal hi:t reoTepMaJIbHOE TEIIO

government (n) ‘gAvonmont MIPABUTEJILCTBO

hydropower (n) ‘hardrou pavo TUAPOIHEPIHUs;
THIPOIHEPTETHKA

import (v, n) m po:t; ‘1mpo:t MMIIOPTUPOBATh; UMIIOPT

in favour of (phrase) m 'fervor ov B M10JIb3Y

install (v) m 'sto:l YCTaHABJIMBATh

island (n) ‘arlond OCTPOB

limited (ad)) Timirtid OTPAHUYEHHBIN

natural gas (n) natforal gas MIPUPOJIHBIN Ta3

non-renewable (adj) .non 11 nju:obal HEBO300HOBIISICMBII

obtain (v) ob 'temn MOJIy4aTh, JOOBIBATH

offshore (adj, adv) of [o: MOPCKOH; B OTKPBITOM MOpPE
oil (n) o1l HePTh

pollute (v) po'lu:t 3arps3HAThH

provide (v) pro vaid obecrneunBaTh, NPEI0CTABISITh
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solar energy
solar panel
solar plant

‘soular "enad3i
.sovulo ‘peenal
‘soulo pla:nt

reduce (v) 1 dju:s YMEHBIIIaTh, COKPAIATh
release (v) r1'lics BBIJICIISITH, BHIOPACHIBATh
reliable (adj) 11'larobal HaIEKHBIN

rely on (phr v) 11 la1 pn MOJIaraTbCs Ha, 3aBUCETh OT
renew (V) 11 nju: BO300HOBJISITH

renewable (adj) 11 nju:obal BO300HOBJISIEMBIN

replace (v) 11 plers 3aMEHSTh

reserves (n pl) 11 Z3:VZ 3arachl

run out (phr v) ran aot 3aKaHYMUBATHCSI, HCTOIIATHCS
solar (ad)) ‘savler COJIHCYHBIH;

COJIHCYHAA SHCPI'UA,
COJIHCUHAs I1aHCJIIb,
COJIHCHHAA JJICKTPOCTAHIIUA

source (n)

SJ:S

HCTOYHHUK

supply (v, n)

so'plar

CHaOXaTh, ITOCTAaBJIATh;
cHaOKeHHeE, 3ar1ac

tidal power (n) ‘tardal pave SHEPrusl IPUIIMBOB; IPUIIUBHAS
DHEPTeTHKA
tide (n) tard MIPUJIUB
transition (n) treen zifon 1epexon
unlimited (adj) An limitid HEOTrpaHUYCHHBIN
wind (n) wind BETED;
wind energy (n) ‘wind  enad3i BETPOBAsI SHEPTHS;
wind farm (n) ‘wind fa:m BETPOBAsI JIEKTPOCTAHIINS;

wind turbine (n) ‘'wind  t3:bain BeTpsiHas TypOrHa

2. Read and translate the text.

Energy Sources: Fossil Fuels and Renewables

Modern society uses a huge amount of energy every day. We obtain this energy

from many different sources, which we usually divide into two large groups: non-
renewable sources and renewable sources.
Non-renewable sources cannot be replaced quickly after they are used. The main non-
renewable energy sources are fossil fuels: coal, oil and natural gas. They were formed
deep in the ground over millions of years from the remains of plants and animals.
Today, fossil fuels still provide most of the world’s energy. They are convenient and
cheap, but they have two serious disadvantages: their reserves are limited, and burning
them releases gases that pollute the air and contribute to climate change.

Renewable sources, on the other hand, are renewed by natural processes. Solar
energy comes from the Sun, wind energy comes from moving air, and hydropower
comes from flowing or falling water. People also use biomass, geothermal heat and the
energy of the tides. Renewable sources are generally cleaner than fossil fuels.
Some renewable sources, such as solar and wind energy, are almost unlimited, but they
are not always available: the Sun does not shine at night, and the wind does not blow
all the time.
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For these reasons, most countries today are trying to use less energy from fossil

fuels and more energy from renewable sources. The transition from fossil fuels to
renewable energy is one of the greatest challenges facing the modern economy.

3. Answer the questions on the text.

1. What two large groups do we divide energy sources into?

2. What are the main fossil fuels, and how were they formed?

3. What are the advantages and disadvantages of fossil fuels?

4. Give three examples of renewable energy sources.

5. Why are some renewable sources not always available?

6. What energy transition are most countries trying to make today, and why?

4. True or False? Read the statements. Correct the false ones.
Example: Renewable sources are limited. — False. Renewable sources are renewed by
natural processes, and some are almost unlimited.

1. Fossil fuels can be replaced quickly after they are used.

2. Coal, oil and natural gas are fossil fuels.

3. Burning fossil fuels can contribute to climate change.

4. Solar and wind energy are always available.

5. Some renewable energy sources are almost unlimited.

6. Most countries today are trying to use more energy from fossil fuels.

5. Find in the text the English equivalents of the following expressions.

. OTPOMHOE KOJINYECTBO DHEPIUU;

. HEBO30OHOBJIsIEMbIE€ UCTOYHHKHY;

. X 3aracel OTpaHUYEHBI;

. 3arPsI3HATH BO31YX;

. TIalaronas BoJa;

. OIHA U3 BEIMYAUILIUX TPOoOJIeM, CTOSIIUX Mepe] COBPEMEHHON IKOHOMUKOM.

OO U WN -

6. Fill in the gaps with the correct prepositions or prepositional phrases from the

list: from, into, on, of, out of or in. Use each option once.

1. We obtain energy many different sources.

2. We divide energy sources two large groups.

3. Many countries rely fossil fuels.

4. The reserves oil and gas are limited.

5. One day, some countries will run oil.

6. Governments change their energy mix favour of cleaner sources.
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7. Match the verbs with the words or phrases to make collocations from the lesson.

1. run a) energy

2. rely b) gases

3. release c) out of oil

4. provide d) fossil fuels

5. replace e) on fossil fuels

8. Classify the energy sources into two groups: renewable and non-renewable.
coal, solar energy, oil, wind energy, natural gas, hydropower, biomass, geothermal

heat, tidal power

Renewable energy sources

Non-renewable energy sources

9. Match the terms with their definitions.

1. biomass a) electricity produced using the energy of falling or
flowing water

2. energy mix b) energy sources that are renewed by natural processes

3. fossil fuel C) the combination of different energy sources that a
country uses to meet its energy needs

4. geothermal heat d) energy sources that cannot be replaced quickly after

they are used

5. hydropower e) a fuel formed from the remains of plants and animals
over millions of years
6. non-renewable energy |f) heat that comes from inside the Earth
sources
7. renewable energy |g) plant or animal material used as fuel to produce energy
sources
8. tidal power h) electricity produced using the energy of the tides

10. Complete the table with the correct nouns and adjectives. In one case, the verb
and the noun have the same form.
A.

Verb

Noun

pollute

provide

replace

supply
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Verb

Adjective

depend

limit

rely

renew

Grammar focus: Future Simple (will) vs be going to
The basic meaning of can, may, must

Table 7.1. Future Simple — prediction or opinion about the future (Future Simple
— MPOTHO3MPOBAHHE W BhIPAKeHHE MHEHHE 0 OYyayIeM)

Form Structure Example

(Popma) (Crpykrypa) (IIpumep)
Affirmative subject + will + V1 Renewable energy will grow.
(YTBep:xaeHnue)
Negative subject + will not / Countries will not (won’t) rely only
(OTpunanue) (won’t) + V1 on fossil fuels in the future.
General question / Yes/No | Will + subject + V1? Will energy prices rise?
question
(O01mmii Bonpoc)
Special question / Wh- Wh-word + will + How will the country produce
question subject + V1? electricity in 20507

(CnenmaJybHbIii BOIPOC)

Short answers
(KopoTtkmuii oTBeT)

Yes, + pronoun + will. /
No, + pronoun + won’t.

Yes, they will. / No, they won’t.

Common expressions
(PacnpocTpaHeHHbIE
BbIPAKEHH )

I think...; I believe...;
Experts predict that...;
probably; in the future

1 think fossil fuels will become more
expensive.

Table 7.2. Be going to — a plan or intention that already exists (Be going to —
MJIAHUPOBAaHNE M BbIPA’KEHNE HAMEPEeHNsl)

Form Structure Example

(Popma) (Crpyktypa) (IIpumep)
Affirmative subject + am / is / are The country is going to build a solar
(YTBepikaenue) going to + V1 plant.
Negative subject + am / is / are The company is not going to use
(OTpunanue) not going to + V1 coal.
General question / Yes/No | Am / Is / Are + subject + | Is the government going fo develop
question going to + V1? wind energy?
(O0mmii Bompoc)
Special question / Wh- Wh-word + am /s / are | Where are they going to build the
question + subject + going to + wind farm?

(CnenuaJbHbIH BONPOC)

V1?
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Form Structure Example

(Popma) (Crpyktypa) (IIpumep)
Short answers Yes, + pronoun + am / is | Yes, it is. / No, it isn’t.
(KopoTtkmnii oTBeT) / are. / No, + pronoun +
am not / isn’t / aren’t.
Typical context a decision has already The government has approved the
(Ynorpeosaenue) been made project. It is going to build three solar
plants.

11. Complete the sentences with will or the correct form of be going to.
Use will for predictions and opinions. Use be going to for plans and intentions that
have already been decided.

1. Experts believe that renewable energy become more important in the
future.

2. The government has approved the project. It build three new solar
plants.

3. I think fossil fuels become more expensive.

4. The company has bought land near the coast. It build a new wind
farm.

5. In the future, many countries use less coal.

6. We have already made a plan. We install solar panels next year.

7. Scientists predict that global energy consumption continue to grow.

8. The island has decided to reduce its dependence on imported oil. It

develop solar and wind power.

Table 7.3. The basic meaning of modal verbs can, may and must (ba3oBbie
3HaYeHUs MOJAJBHBIX IJ1aroJioB can, may, must)

Modal verb Basic meaning Example
(MonaabHbIi (ba3oBoe 3Ha4YeHME) (ITpumep)
rJ1aroJi)

can + V1 ability or general possibility Solar panels can provide electricity for a
(cmocoOHOCTH Wi 00T house. — ConHeYHBIC TAHETH MOTYT
BO3MOKHOCTb) CHa0XaTh JOM AIEKTPOIHEPTUEH.

may + V1 possible future development Fossil fuels may become more expensive.
(BO3MOYKHAsI CUTYAIHs B — HMckonaeMoe TOIIMBO, BO3MOKHO,
Oyyiiem) CTaHET JIOPOXKE.

must + V1 necessity or obligation Countries must reduce emissions. —
(HEOOXOAMMOCTD WIIH CrpaHbl JOJZKHBI COKPATUTh BHIOPOCHI.
00513aTEIBCTBO)

3anmomMHuUTeE: IOCJIE MOAAIBHBIX IVIAT0JIOB UCIIOJIb3YETCs] HH(PUHUTHB 0e3 YyacTHlbI to.

12. Complete the sentences with can, cannot, may or must. Use each modal verb
twice.

1. Modern wind turbines supply electricity to remote areas.
2. Solar panels produce electricity at night.

3. Oil and natural gas become more expensive in the future.
4. Countries reduce emissions to protect the environment.
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5. Biomass replace some fossil fuels in heating systems.

6. Tidal power become an important energy source for islands.
7. A reliable energy system depend on only one source.
8. Governments create a cleaner and more reliable energy mix.

13. Complete the text with will, the correct form of be going to, can, cannot, may
or must. Use each form once.

The government has approved a new energy programme. It 1) build
two solar power plants next year. Experts believe that renewable energy 2)
become more important. Solar panels 3) provide electricity during the day,
but they 4) produce it at night. Energy prices 5) remain high,
although experts are not certain. For this reason, the country 6) develop a
cleaner and more reliable energy mix.

14. Translate the sentences into English using the vocabulary and grammar of the
lesson.
1. DkcnepThl CUMUTAIOT, YTO BO30OHOBISiEMasi 3HEPIUs CTaHET Oojiee BaKHOU B
OyIyIiem.
2. [IpaBUTENbCTBO YK€ YTBEPAWIO TMPOEKT W COOHMpAETCs TMOCTPOUTH TpPH
COJTHEYHBIE DJICKTPOCTAHITHH.
3. CoyiHEUHBIE TTaHEIN MOTYT CHa0XaTh JJOMa JIEKTPOIHEPTUel, HO OHU HE MOTYT
IIPOU3BOUTH €€ HOYBIO.
4. VckomaeMoe TOTUIMBO MOXET CTaTh 0oJiee JTOPOTMM, TIOTOMY HYTO €T0 3arachl
OTpaHUYCHBI.
5. Kommanus kynuia 3emiit0o 'y moOepexbss U cOOUpaeTcs MOCTPOUTH HOBYIO
BETPOBYIO DJIEKTPOCTAHIIHIO.
6. CTpaHBI AOJDKHBI  COKpallaTb BBI6pOCBI M yYMCHBIIATHL 3aBHUCUMOCTH OT
HEBO300HOBIISIEMBIX HCTOYHHUKOB OHCPI'HUH.
. 51 nymato, yTo B OyayilieM MHOTHE CTpaHbl OyAyT UCIIOJIb30BATh MEHBIIIE YIJISl.
. Bynymuii snepreTudeckuii 6ananc OyJeT BKIOYATh OOJbIIEe BO30OHOBIISIEMbIX
HCTOYHHWKOB SHCPIUH.

oo

15. Pair work.
Work in pairs. Discuss the questions about the future of energy. Use at least three
expressions from the Useful language section.
1. Which energy sources will become more important in the future?
2. Which energy sources can provide reliable electricity in your region?
3. What environmental problems may fossil fuels cause?
4. Which renewable energy projects do you think your region will develop?
5. What must countries do to create a cleaner energy mix?
Useful language:
1 think ... will become more important.
Our region is going to develop ...
... can provide reliable electricity.
... may become more expensive.
We must reduce ...
The future energy mix will include ...
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16. Case study.

Planning the Island’s Future Energy Mix

A small island has no fossil fuels of its own and imports all its oil at a high price.
The island is sunny and windy for most of the year. The government has approved a
ten-year energy programme. It is going to build a solar power plant and a small offshore
wind farm.

Discuss the questions. Use will for predictions, be going to for approved plans,
and can, may and must to describe possibilities, possible problems and necessary
actions.

1. Why is the island’s current energy situation difficult, and which renewable
sources can it use?

2. What energy projects is the government going to develop?

3. What problems may arise when the island uses solar and wind energy, and how
can it solve them?

4. How will the island’s energy mix change, and what must the government do to
reduce the island’s dependence on imported o0il?

17. Writing.
Write 67 sentences answering the question: How will your country produce
energy in the future?
Use at least four words or expressions from the lesson: renewable energy,
non-renewable energy, fossil fuel, energy source, pollute, run out, energy mix, replace.
Use:
- will at least once to make a prediction;
- be going to at least once to describe a plan or intention;
- at least two of the modal verbs can, may and must;
- at least two linking words or phrases.
- Prompts:
- In the future, my country will ...
- I think renewable energy will ...
- The government is going to ...
- Renewable sources can ...
- Fossil fuels may ...
- Wemust...
- The future energy mix will ...

Linking words and phrases: because, so, however, in the future, as a result,
that is why

18. Translate the text into Russian in writing, using a dictionary.

The Energy Mix
No country uses only one energy source. The combination of different sources
that a country uses is called its energy mix. This mix depends on many factors: natural
resources, the level of technology, fuel prices and government policy. A country with
large coal reserves may rely on coal, while a sunny country may develop solar power.
Today, many countries are changing their energy mix in favour of cleaner sources.
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LESSON 8. THE ROLE OF ENERGY IN THE ECONOMY

Discuss the questions before reading the text.
- Why does every factory need energy?
- What happens to prices when fuel becomes more expensive?
- Can energy resources increase a country’s wealth? Give an example.

1. Vocabulary for the lesson.

activity (n) ak 'trvati NeSATCIbHOCTD;
economic activity (n) | i:ko'nomik &k trvoti AKOHOMHYECKAs
JESTETLHOCTh
affect (v) o fekt BJIUATH HA
announce (V) 9 'navns OOBSBIISITH, COOOIIATH
appliance (n) o plarons npuoop, OBITOBOE
YCTPOMCTBO
be closely connected | bi: klousli ko nektid OBITh TECHO CBSI3aHHBIM
(phrase)
competitive (adj) kom 'petotrv KOHKYPEHTOCITOCOOHBII
consume (V) kon'sjum nOTPeOIISITh
consumer (n) kon'sju:mo noTpeOuTENb
consumption (n) kon'samp/fon MoTpeOIIeHuUE;
energy consumption ‘enad3i kon sampfon AHEPronoTpedIeHne

cost (n)

kost

CTOMMOCTDB, 3aTPAaThl

decoupling (n) .di: 'kaplim pazziesieHre, pa3rpaHuyCHUE
economic growth (n) 1:ko nomik grou6 SKOHOMUYECKHUI POCT
efficient (ad)) 1 fifont 3¢ (HEeKTUBHBIM
efficiency (n) 1 fifonsi 3G (HEKTUBHOCTB;

energy efficiency ‘enadszi 1 fifonsi HHEProdPPEeKTUBHOCTD

energy imports (phrase)

‘enad3i ,1mpo:ts

VIMIIOPT SGHEPTOHOCUTENEN

energy policy (n) ‘enod3i  polosi SHEpreTudecKas MoJIuTHKa

energy-efficient ‘enad3i 1 fifont | sHeprosdpexTuBHas

technology (phrase) tek nolodzi TEXHOJIOTHUS

equipment (n) 1 kwipmont o0opynoBaHue

fall (v) fo:1 MaJ1aTh, CHUYKATHCS

function (v) ‘fapgkfon paboTars,
(bYHKITMOHUPOBATH

go hand in hand with sth
(phrase)

gou hend m hend wid

OBbITh TECHO CBS3aHHBIM C
4yeM-J1n00

government (n) ‘gavonmont MIPABUTEIILCTBO
grow (v) grou pacTH, yBEIUYUBATHCS
household (n) ‘hauvshould JIOMOXO3SICTBO

import (v, n)

m po:t; ‘tmpo:t

MMIOPTUPOBATH; UMIIOPT
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increase (v, n) m kri:s; ‘mkri:s yBEJINYMBAThCH,
YBEJIIMYUBATD; pocr,
yYBEIIMYCHHE

input (n) 'mpot MIPOM3BOJICTBEHHBIN pecypc;
¢dakTop NPON3BO/ICTRA

install (v) m 'sto:l YCTaHABJIMBATh

introduce (v) mtro dju:s BBOJIUTbH, BHEIPSITh

invest in (phr v) I vest i HWHBECTHUPOBAThH B,

BKJIAJIBIBATHL CPCACTBA B

investment (n)

m'vestmant

HMHBCCTHUIIN, BJIOKCHHC

labour (n)

‘letba

TpyZ, paboyas cuiia

manufacturing (n) manju faektform IIPOMBIIIEHHOE
MIPOU3BOICTBO

output (n) ‘avtpot 00BEM BBIITYCKa,
npou3BeACHHAS TPOTYKIIHS

pass on (phr v) pa:s on MepeKIIaAbIBaTh Ha (KOTO-JI.)

production costs (n pl)

pra dakfon kpsts

IMPON3BOJACTBCHHEIC 3aTPaThbl

raw materials (n pl)

ro: mod trarialz

CBIPBE

reduce (v) 1 dju:s CHUXaTh, COKpaIlarh

rise (v, n) raiz pacTH, TMOBBIIIATHCS; POCT,
MOBBIIICHHE

run (v) ran MPUBOJIUTH B  JICWICTBHUE;
o0ecreynBaTh padoTy

stable (adj) ‘sterbal CTaOUJIbHBIN, YCTOWYUBBIM

sharply (adv) Ja:pli pe3Ko

steadily (adv) ‘stedili CTaOUJIBHO, YCTOWYHUBO,
MOCTENEHHO

vehicle (n) 'viiikol TPaAHCIIOPTHOE CPEACTBO

wealth (n) welf 0orarcTBO, 6JIar0OCOCTOSIHUE

2. Read and translate the text.

The Role of Energy in the Economy

Energy and the economy are closely connected. Every economic activity —
farming, manufacturing, transport and services — needs energy. Without energy,
factories cannot produce goods, vehicles cannot move, and modern cities cannot
function. For this reason, economists pay special attention to energy.

Energy is an input, or factor of production, just like labour and capital. Firms
buy energy in order to produce goods and services, and households buy it to heat their
homes and to run their appliances. Because both firms and households need energy,
the demand for it is high and relatively stable.

The price of energy has a strong effect on the whole economy. When the price
of oil or gas rises sharply, the cost of production rises too. Firms must pay more for
transport and raw materials, and they often pass these higher costs on to consumers. In

65



this way, a rise in energy prices can lead to higher prices for many other goods.

Energy resources can also increase a country’s wealth. Countries that have large
reserves of oil, gas or coal can export these resources and earn a great deal of money.
At the same time, the efficient use of energy makes a country more competitive because
its firms can produce the same goods at a lower cost. This is why energy policy is one
of the central questions for every modern government.

In recent years, many governments have introduced new energy policies, and
firms have invested in energy-efficient technologies. These changes have reduced
energy consumption in some industries. As a result, many firms have become more
competitive. In some countries, the economy has grown while energy use has remained
relatively stable. Economists call this process decoupling.

3. Answer the questions on the text.

. Why are energy and the economy closely connected?

. What do firms and households use energy for?

. In what sense is energy a factor of production?

. How does a rise in energy prices affect the economy?

. How can large energy reserves increase a country’s wealth?

. Why can the efficient use of energy make a country more competitive?

. What changes have governments and firms made in recent years, and what results
have these changes produced?

~NOoO oIk wWwN -

4. True or False? Read the statements. Correct the false ones.
Example: Energy is not important for transport. — False. Vehicles cannot move
without energy.

1. Every economic activity needs energy.

2. Households use energy only to heat their homes.

3. The demand for energy is high and relatively stable.

4. When the price of oil or gas rises sharply, the cost of production falls.

5. Large reserves of oil, gas or coal can increase a country’s wealth.

6. In recent years, firms have invested less in energy-efficient technologies.

5. Find in the text the English equivalents of the following expressions.
1. OBITH TECHO CBSI3aHHBIMU;
2. (hakTOp TPOU3BO/ICTBA;
3. crIpoc Ha PHEPTHIO;

4. mepexnaibIBaTh BO3POCIIIHE 3aTPAThl HA TOTPEOUTENEH;

5. KpyIHbIE 3arackl HeTH, Ta3a WIK YTJIs;

6. MPOM3BOIUTH TE K€ TOBAPHI C MEHBIITUMU 3aTPATAMU;

/. UIHBECTHPOBATH B SHEPTOdI(D(PEKTUBHBIC TEXHOJIOTHH;

8. moTpebaeHrne SHEPTUU OCTAaBAJIOCh OTHOCUTEIHFHO CTAOMIIHHBIM.
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6. Fill in the gaps with the correct prepositions from the list: on, for, of, to, with or
In. Some prepositions may be used more than once.

1. Energy use often goes hand in hand economic growth.

2. The demand energy is high and relatively stable.

3. Firms often pass higher costs on consumers.

4. The cost production often depends energy prices.

5. Many firms invest energy-efficient technologies.

6. Arise energy prices can lead higher prices for other goods.

7. Match the adjectives with the nouns to make collocations from the text.

1. central a) reserves

2. economic b) attention

3. efficient C) use

4. large d) effect

5. special e) activity

6. strong f) question

8. Match the terms with their definitions.

1. appliance a) the process of making products in large quantities
2. competitive b) to operate or control a machine, system or business
3. decoupling c) an electrical device used in the home, such as a fridge or

washing machine
4. function d) able to compete well with others because of lower costs or

better quality

5. manufacturing |e) a car, truck or other machine used for transport

6. run f) the process of reducing the link between economic growth and
energy use

7. vehicle g) a large amount of money, property and valuable resources

8. wealth h) to work or operate properly

9. Fill in the gaps with suitable words or phrases from the list. There are two extra
options.

appliance, competitive, decoupling, economic activity, energy consumption,
government, input, manufacturing, vehicle, wealth

1. The Is responsible for developing energy policies that affect the
whole economy.

2. Every , from farming to transport, requires a supply of energy.

3. A that uses less fuel is more attractive to buyers.

4. Energy efficiency makes industries more by reducing their
production costs.

5. The sector uses a large amount of energy to produce goods in
factories.

6. A modern , such as a refrigerator or washing machine, consumes
electricity every day.

7. Without energy as an , industrial production would stop completely.

8. New technologies can help firms reduce their :
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10. Complete the table with the corresponding noun or verb.

Noun Verb
consumption
produce
growth
invest
reduction
manufacture

Grammar focus 1: Present Perfect vs Past Simple

Present Perfect ucnomb3yercst ais onmucaHusl ACHCTBHHA WM W3MCHCHUN B
NPOILJIOM, KOTOpBIE CBsS3aHBI ¢ HacrosmmM. Past Simple wucnone3yercs s
3aBepIIEHHBIX JEHCTBUIN B OMpEeIIEHHBIN 3aKOHUEHHBI MOMEHT B TIPOIILJIOM.

Table 8.1. Present Perfect Formation (Oopa3oBanue Present Perfect)

He / she / it + has not (hasn’t)
+V3

Form Structure Example
(Popma) (Ctpykrypa) (IIpumep)
Affirmative I/ you/we /they + have + V3 | Governments have introduced new
(YTBepxnaenue) He / she /it + has + V3 energy policies.
Energy efficiency has become more
important.
Negative I/ you/we/they + have not | Firms haven 't reduced their energy
(Orpuunanue) (haven’t) + V3 costs yet.

The price of gas hasn'’t fallen yet.

General question
Yes/No question
(O0mmii Bompoc)

Have I/ you/we/they + V3?
Has + he / she / it + V3?

Have firms reduced their energy
consumption?

Has the government introduced a new
energy policy?

Special question /

Wh-word + have / has +

What changes have governments

Wh-question subject + V3? introduced?
(CnenuajbHbId How has energy use changed?
BOIPOC)

Short answers
(KopoTtknuii oTBeT)

Yes, + pronoun + have / has.
No, + pronoun + haven’t /
hasn't.

Yes, I have. / No, I haven’t.
Yes, they have. / No, they haven’t.
Yes, it has. / No, it hasn’t.

Typical markers
(Tunnunbie
MapKepbl)

since, for, just, already, yet
ever, never, recently, lately,
today, this week / month /
year, in recent years

Economists have studied this
relationship for many years

Energy prices have already risen.
Have you ever visited a power plant?
Many firms have invested in energy-
efficient technologies this year.
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Table 8.2. Comparison of Present Perfect and Past Simple (CpaBuenue Present

Perfect m Past Simple

MPOIILJIOM CBSI3aHO €
HACTOSIIIUM).

Feature Present Perfect Past Simple
(XapakTepucTHKA)
Meaning A past action connected with | A completed action at a specific
(BHayeHme) the present (/leiicTBue B finished time in the past

(3aBepiieHHOeE JelicTBHE B
OIPEJICJICHHBINA NEPUO] B
MIPOIILIOM).

Time reference
(BpemenHoe
COOTHOLIECHHE)

No specific finished past
time is stated; the period or
result is connected with now
(He yxa3aH TOYHBII nepuos
B MPOILIOM, PE3YIbTAT
CBSI3aH C HACTOSIIIUM).

A specific finished time is stated or
understood (ITepnoa B mpouiom
TOYHO YKA3aH WU
HOpa3yMeBaeTCsl).

Common markers

just, already, yet, ever, never,

yesterday, last week / month / year,

NOBBLICUTUCD.

The country has reduced its
energy imports since 2020. —
Crpana cuuzuna UMIopT
sHeproHocureneu ¢ 2020
200a.

(TunuuHbIe since, for, recently, lately, in 2019, in March, two years ago,
MapKepbl) today, this week / month / then

year, in recent years
Example Energy prices have risen. — Oil prices rose last year. — B
(ITpumep) Llens! Ha HHEPTHUIO npouitniom 200y 1IeHBI Ha He(PThH

NOBBICUTIUC.

The company installed new
equipment in March. — Komnanust
ycmawnosuia HoBoe 000pyIoBaHUE 6
Mmapme.

Table 8.3. Irregular verbs used in the lesson (HempaBuibHbIe TIJIaroJsl,
BCTpeYaloIuecsi B YpoKe)

V1 V2 V3
be was / were been
become became become
fall fell fallen
find found found
grow grew grown
lead led led
rise rose risen
see saw seen

11. Fill in the gaps with just, already, yet, since, for, recently or this year. Use each
word or phrase once.
1. The government has
are still discussing it.
2. Although the programme began only a month ago, several companies have
reduced their production costs.
3. Energy prices have not fallen

announced a new energy policy, and journalists
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4. Economists have studied the relationship between energy and the economy

many years.
5. Energy efficiency has become more important 2020.
6. Several firms have invested in energy-efficient technologies . These
investments were made only in the last few weeks.
7. The country has reduced its energy consumption by 5 % , and it plans

to reduce it further next year.

12. Open the brackets and use the correct Present Perfect form of the verbs. Then
write a general question for each sentence.

1. Economists (study) the relationship between energy and the
economy for many years.

2. The price of energy (rise) sharply several times over the last decade.

3. Many countries (invest) in renewable energy sources in recent years.

4. Scientists (not find) a perfect solution to the energy problem yet.

5. The demand for energy (grow) steadily over the past 50 years.

6. Engineers (develop) a new technology that reduces energy
consumption.

7. Energy efficiency (become) more important for firms since the last
price increase.

8. We (see) a strong connection between energy prices and economic

growth in recent years.

13. Open the brackets and use the correct Present Perfect or Past Simple form of
the verbs.

1. The price of oil (rise) sharply in 1973.

2. Since 2020, many firms (invest) in renewable energy sources.

3. Last month, the factory (reduce) its energy consumption.

4. The demand for electricity (grow) steadily over the past ten years.
5. Economists (study) energy markets in the 1970s.

6. The government (already introduce) a new energy policy this year.
7. The country (reduce) its energy imports since 2020.

8. The company (install)new equipment in March.
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Grammar focus 2: modal verbs and their equivalents

Table 8.4. Modal verbs and their equivalents (MoaajbHble IJIaroJibi M HX

IKBHBAJIEHTHI)
Form Meaning Example
(Ddopma) (3nauenue) (Mpumep)
can/ could / be ability, possibility Energy resources can increase a country’s wealth.
able to (crocoOHOCTS, — DHEpreTU4ecKue pecypchbl MOTYT YBEIHUYUTh
BO3MO)KHOCTB) 01arococTossHue CTpPaHBbI.

Economists will be able to analyse the impact of
energy prices. — JKOHOMHUCTHI CMOT'YT
MMpOaHAJIU3UPOBATH BIIMAHUC IICH HA SHCPTHUIO.

may / might possibility or formal Households may install solar panels. —
permission JloMOX0351iCTBa MOTYT YCTaHABIMBATh
(BOSMO)KHOCTB, COJIHCYHBIC ITaHCIIN.
bopmanbHOE Governments might introduce stricter energy
paspelieHue) policies. — [IpaBuTenbCTBA, BO3MOKHO, BBEIYT

0oJee CTPOTyI0 SHEPTETUUYECKYIO TTOJIUTUKY

must strong obligation or Countries must consider energy policy carefully.
prohibition (ctporoe — CTpaHbl T0JKHBI TIIATEIBHO PACCMAaTPUBATh
JIOJDKCHCTBOBAHHE) DHEPTETUYECKYIO IIOIUTHKY.

must not prohibition Firms must not ignore energy regulations. —

(mustn’t) (3amper) KomMmanusim Heslb3s1 UTHOPUPOBATH

OHCPIreTUYCCKHUEC HOPMEI.

have to/ has to /
had to /

an external requirement
or necessity

The company had to invest in energy-efficient
technologies. — Kommanuu npunuioch

will have to (BHETITHSISI WHBECTHPOBATH B SHEPTOIPPEKTUBHBIE
HGO6XO,Z[I/IMOCTB) TEXHOJIOTHH.

do not have to lack of obligation Companies do not have to use fossil fuel. —
(OTCYTCTBI/IG Komnanun He 00s13aHBI HCIIONIL30BATh
HEOOXOIMMOCTH) HWCKOIIae€MOE TOILIIUBO

should / ought to

recommendation,
advice (coser,

Firms should reduce energy waste. — Kommanusm
cJIeyeT COKpallaTh [I0TEPU DHEPTUH.

pEKOMEH1aIus)

need to practical necessity Countries need to diversify their energy sources.
(mpakTuyeckas — Crpanam Heo0X0aMMO 11UBEPCUUIINPOBATH
HGO6XOI[I/IMOCTB) CBOH UCTOYHUKHU SHCPIUH.

be allowed to permission Households are allowed to choose their energy
(pa3pernicHue) supplier. — Jlomoxo3siiicTBaM pa3perieHo

BI)I6I/IpaTB CBOCTO IMOCTaBIIWKA SHEPTHUH.

be required to

a formal or external
obligation
(popmanibHOE MK
BHEIIHee TpeOOBaHUE)

Firms are required to comply with energy
regulations. — Kommanuu 06si3aHbI COOJTIOAATh
OHEPICTUICCKHUEC HOPMEI.

be to

a formal instruction or
scheduled requirement
(dbopmanbhas
WHCTPYKIHS WITH
TpeboBaHue)

The efficiency targets are to be met by 2030. —
[{eneBble mokazaTenu 3((HEKTUBHOCTH 10JKHBI
ObITh JOoCcTUTHYTHI K 2030 rony.
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14. Complete the sentences with the correct modal. Some verbs may be used more
than once.
can, could, may, might, must, had to, should, need to, will be able to, are allowed to |

1. Countries that have large oil reserves export them and earn money.
2. Firms reduce their energy consumption to stay competitive.
3. Companies report their energy use to the authorities.
4. Without energy, factories not produce goods.
5. Countries reduce their dependence on imported energy.
6. Only licensed companies trade energy resources.
7. Energy prices rise sharply in the future.
8. The government balance economic growth and environmental
protection.
9. Many firms increase their prices when oil prices rose.
10. In future many households generate their own electricity.
15. Pair work.

Work in pairs. Student A chooses one recent change from the list. Student B
explains how this change has affected firms and consumers, what consequences it can
or may have, and what firms or governments must do. Then swap roles and choose a
different change.

Finally, compare the two changes and decide which one has had a stronger
effect on the economy.

Recent changes:

Energy prices have risen sharply.

A factory has reduced its energy consumption.

The government has introduced a new energy policy.
Companies have invested in energy-efficient technologies.
Useful language:

... has / have increased / reduced ...

This change has led to ...

It can affect firms / consumers because ...

It may lead to higher / lower ...

Firms / Governments must ...

[ think ... has had a stronger effect than ... because ...

Use at least four words or phrases:

production costs, consumers, competitive, energy prices, energy policy, reduce, invest
In, pass higher costs on to.

i NS

16. Case study.

Rising Natural Gas Prices
A country imports most of its natural gas. This winter, the price of gas on the
world market has risen sharply. Factories have faced higher heating and production
costs, and some firms have passed these higher costs on to consumers.
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Discuss the questions. Use the Present Perfect to describe recent changes and
can, may and must to discuss possible consequences, available actions and necessary
measures.

1. What has happened to the price of natural gas, and how has this affected
factories?

2. How have higher production costs affected consumers and the prices of goods?

3. What problems may continue if gas prices remain high?

4. What can the government do to reduce the country’s dependence on imported
gas, and what must factories do to reduce their energy costs?

17. Writing.
Write 6-7 sentences answering the question: How have energy prices and
energy use changed in your country or region in recent years?
Use at least four words or phrases from the lesson:
energy prices, production costs, consumers, energy consumption, competitive,
efficient, reduce, invest in, energy policy, economic growth.
Use:
the Present Perfect at least twice;
the Past Simple at least once with a specific finished past time, such as last
year, in 2022 or two years ago;
since or for at least once;
already or yet at least once;
at least two linking words or phrases.
Prompts:
In recent years, energy prices have ...
Since ..., energy consumption has ...
The government has already ...
Companies have invested in ...
Last year, ...
As aresult, ...

Linking words and phrases:
because, as a result, since then, however, that is why

18. Translate the text into Russian in writing, using a dictionary.

Energy and Economic Growth
For a long time, economic growth went hand in hand with increased energy use.
Richer countries usually consumed more energy than poorer ones. Today, however,
many developed countries are trying to break this link. With the help of new
technology, they want to keep their economies growing while using less energy for
each unit of output. Economists call this the decoupling of economic growth from
energy use.
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SEMESTER 1 GRAMMAR WORKSHOP

Putting it all together

During Semester 1, you have learned how to describe facts and regular actions,
actions in progress, completed past events, future actions and changes connected with
the present. This workshop adds one final tense to the Active Voice system, brings the
main tense forms together and completes the question system before the Semester 1
Progress Check.

Part 1. One step further back: what had happened before?
New grammar: Past Perfect

1. Read the short energy-audit timeline and compare the order of events.

1. The factory carried out an energy audit. Before the audit began, electricity bills
had risen sharply.

2. The engineers inspected the insulation. It had become ineffective before the
inspection.

3. By the time the engineers finished the inspection, they had identified the main
sources of heat loss.

4. The management decided to replace the insulation after the engineers had
completed the audit.

5. The factory installed LED lamps after the team had calculated the potential
savings.

Answer the questions.

1. Which actions happened first?

2. Which actions happened later?

3. Which verb form is used for the earlier actions?

4. What do the highlighted verb forms have in common?

Past Perfect formation (O6pa3zoBanue Past Perfect)

Form Structure Example

(Popma) (CtpykTypa) (ITpumep)
Affirmative subject + had + V3 The engineers had completed the
(YTBep:kIeHne) audit.
Negative subject + had not (hadn’t) | The company hadn 't checked the
(Orpunanue) +V3 insulation.
General question Had + subject + VV3? Had the engineers tested the system?
(O01mmii Bommpoc)
Special question Wh-word + had + subject | What had the engineers identified?
(CnenmanbHblii Bonpoc) | + V3?
Short answers Yes, + subject + had. Yes, they had. / No, they hadn .
(KopoTkuii oTBeT) No, + subject + hadn't.

3amomuuTte: Past Perfect ucmonb3yeTcs, korjia u3 OHON TOYKH B TIPOIILJIOM MBI 00pamaeMcst
K JICMICTBHIO, KOTOPOE MPOU3OILIO0 €€ paHbIIIE.
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Past Perfect vs Past Simple (CpaBuenne ucnosn3oBanusi Past Perfect u Past

Simple)
Tense Use and markers Markers Example
(Bpems) (Ynorpe0JieHue u (Mapkepbi) (IIpumep)
MapKepbl)

Past Perfect the earlier of two past | before, after, by the By the time the audit
actions (neiictBue, time, already, just, began, the factory
IIPE/IIIECTBYOIIEE never, not yet had already collected
JIPYroMy IEHCTBHIO B the energy data.
POIILIOM)

Past Simple the later past action or a | yesterday, last week, | After the engineers
completed action at a last year, in 2025, had completed the
stated past time (6omnee | then audit, the manager
03/IHEE ACHCTBHE MIH approved the project.
3aBepIIEHHBIN (DAKT B
POIILIOM)

2. Complete the sentences with the correct Past Simple or Past Perfect form of
the verbs in brackets.

1. The factory (reduce) its energy consumption after it
(install) new insulation.

2. The engineers (start) production after they (test) the
new equipment.

3. The manager (decide) to replace the old lamps because he
(calculate) the potential savings.

4. By the time the audit (begin) , the company (collect)
all the energy data.

5. The factory (switch) to renewable energy after the price of
electricity (increase) significantly.

6. The engineers (design) a new heat-recovery system after they
(analyse) the factory's energy losses.

7. The company (save) a considerable amount of money after it
(install) a waste heat recovery system.

8. The manager (already / leave) the meeting when the new data
(arrive)

3. Complete the story with the Past Perfect or Past Simple. Then identify which
actions happened first and which happened later.

Last year, the factory (carry out) an energy audit. Before that, the
company (never / check) its heat losses. When the engineers (inspect)
the pipes, they (find) that the old insulation (be)
in poor condition. By the time they (finish) the report, they (already /
identify) the main sources of heat loss. After the audit, the management
(decide) to replace the old insulation and modernise the equipment. By
the end of the year, the factory (reduce) its energy consumption by 15 per

cent.
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Part 2. Review: Active Voice tenses

Now the Active Voice tense system for Semester 1 is complete. Review the
forms together and choose each tense according to the meaning and time reference of
the situation.

4. Complete the text using the correct Active Voice form of the verbs in brackets.
Use the Present Simple, Present Continuous, Past Simple, Past Continuous, Present
Perfect, Past Perfect or Future Simple. Some tenses are used more than once.

An Energy Audit

A large factory normally (use) a great deal of electricity to run its
machines. Last year, the management (order) an energy audit because
electricity bills (rise) sharply by that time.
While the engineers (inspect) the building, they (discover)
that the factory was losing a large amount of heat through the roof and old pipes. Before
the audit began, the company (never / check) its insulation carefully.
By the time the factory (install) new insulation, the engineers (complete)

the audit. The factory also replaced its old lamps with LED lamps. Since
then, it (reduce) its energy consumption by 15 per cent.
At the moment, the engineers (test) a waste heat recovery system. The
factory now (spend) less on energy every month than it did before. The
engineers believe that the new system (reduce) fuel use even further next

year.
Part 3. Asking the right questions

You have already used general, special and subject questions in different tenses.
Now bring the main question types together, revise their structure and add one more
useful type: Tag Questions.

Main question types (OcHoBHbBI€ THIIBI BOIIPOCOB)

Question type Structure Example

(Tun Bonpoca) (Ctpykrypa) (ITpumep)
General / Yes-No question | auxiliary + subject + verb Has the company reduced its
(O6mmii Bompoc) L2 energy use?
Special / Wh-question Wh-word + auxiliary + Why did the factory replace the
(CnenMajbHbIii BONPOC) subject + verb ...? old equipment?
Subject question Who / What + verb ...? Who approved the new energy
(Bomnpoc k noaiexkaiemy) programme?
Alternative question general question + or + Did the company replace the
(AJIbTepHATHBHBIH alternative? boiler or repair it?
BOIPOC)
Tag question statement + short question | The new system is more
(PasneauTenbHbIl Bompoc) | tag efficient, isn't it?
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New grammar: Tag Questions

PaznenurenbHbiil BOMPOC — 3TO KOPOTKHM BOMPOC, KOTOPBIN A00aBiseTCS B
KOHIIE yTBepKAeHHsI. OH UCTIONB3YETCsI, YTOOBI MPOBEPUTH UH(POPMAIUIO, TTOTYIUTh
MOJITBEPKIACHUE WIIK BOBJIEYh COOECETHUKA B PA3TOBOP.

Tag Questions with the main Active Voice forms (Pa3nesnrenbHbie BOIPOCHI €
ocHoBHbIMH opmamu Active Voice)

Form in the Positive statement + negative tag | Negative statement + positive tag
statement (YTBep:kaeHue + (OTpunanue + 1MoOJIOKUTEIbHBIN
(dPopma B OTpHIATEJbHBI tag) tag)

YTBEP:KICHNH)

Present Simple

The system reduces heat losses,
doesn’t it?

The system doesn’t waste energy,
does it?

Present The engineers are testing the The engineers aren’t testing the old

Continuous system, aren’t they? unit, are they?

Past Simple The factory installed LED lamps, The factory didn’t replace the
didn’t it? machines, did it?

Past The engineers were inspecting the | The engineers weren’t testing the

Continuous pipes, weren’t they? boiler, were they?

Present The company has reduced its The company hasn’t completed the

Perfect energy use, hasn’t it? audit, has it?

Past Perfect

The engineers had checked the
equipment, hadn’t they?

The engineers hadn't completed the
test, had they?

Future Simple

The upgrade will lower the bills,
won’t it?

The project won’t take long, will it?

Modal verb

The factory can reduce its fuel use,
can’t it?

The company can’t replace all the
equipment, can it?

3anmoMHUTE: 3aMEHSTE MOJIeKalee Ha coBeryromee mecronMenus: the factory — it; the
engineers — they.

5. Write the required question for each sentence.

o
ONogahrwWwdDEO ONOORWNE
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The company has introduced a new energy policy. (general question)

The engineers completed the audit last week. (When ...?)

The operations manager approved the new schedule. (Who ...?)

The factory replaced the old boiler. (alternative question: replace / repair)
The new insulation reduces heat losses. (tag question)

The company has not replaced the old equipment yet. (tag question)

The factory can recover waste heat. (tag question)

Energy prices rose because fuel became more expensive. (Why ...?)

omplete the sentences with the correct question tags.
The new insulation reduces heat losses,
The engineers are testing the waste heat recovery system, ?
The company replaced its old lamps last year, ?
The old equipment wasn't energy-efficient,
The factory has reduced its energy consumption by 15 per cent, ?
The company had never examined its heat losses before the audit, ?
The new system will lower electricity bills,
The factory can reuse waste heat,

?

?

?
?



PROGRESS CHECK |
Lessons 1-8 and Semester 1 Grammar Workshop
Recommended time: 20-25 minutes.

A. Complete the sentences with the correct form or construction.

1. The operations manager usually (compare) the weekly figures.

2. At present, the company (use) a temporary production plan.

3. Line B is (efficient; comparative) than Line A.

5. The technicians (replace) the damaged valve yesterday.

6. While the pump (run) , the operator noticed a leak.

7. The company has approved the project and (be going to / install)
the equipment in October.

8. Only trained operators (be allowed to) use the new control
system.

9. Countries (must) reduce emissions to meet the new standard.

10. The laboratory (not / complete) the final test yet.

11. By the time the audit began, the engineers (check) all the energy
meters.

B. Write the required question for each sentence.
12. The company has introduced a new energy policy. (general question)

13. The engineer calculated the potential saving before the meeting. (What ...?)

14. The energy manager approved the final report. (Who ...?)

15. The factory replaced the boiler. (alternative question: replace / repair)

C. Complete the sentences with the correct question tags.
16. The plant has reduced waste, ?
17. The company had never checked its heat losses before the audit, ?
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LESSON 9. INPUTS, OUTPUTS AND PRODUCTIVITY

Discuss the questions before reading the text.

- What inputs are needed to produce electricity, bread or a car?
- How can the productivity of a factory be measured?

- Why do companies buy new equipment?

1. Vocabulary for the lesson.

affect (v) o'fekt BJIUATH, BO3/ICHCTBOBATH
amount (n) 2'maont KOJIMYECTBO, 00BEM

blunt (adj) blant TYIOM, 3aTYMHBIINHCS
calculate (v) 'keelkjulert pPacCUYNTHIBATh, BEIYUCIISATH
collect (v) ka'lekt coouparpb

compare (V) kom peo CpaBHHBATh

data (n, pl) ‘derto JTaHHbBIE, HHQOpMAIHsI
defective (adj) dr' fektrv neEKTHBIN, HEMCTIPABHBIN
define (v) di'famn OTIPEJIEIISTh, 1aBaTh

OIIpEJICIICHHUE

digital meter (n)

‘didzitol mi:to

U (HPOBOI U3MEPUTEIBHBIN
puodop

enormous (adj)

I N9:Mas

OT'POMHBIN, 3HAYNUTEIIbHBIN

experienced (adj)

1k ‘sp1arionst

OIIBITHBIM,

KBJIM(PUIMPOBAHHBIN
figure (n) ‘figo nudpa, moKazareib
improvement (n) m'pru:vmont yIIydIIeHHE,

YCOBEPIICHCTBOBAHHE
increase (V) m 'kri:s YBEJTMYHBATH
input (n) 'mput BXOJIHOHM pecypc,

3aTpaynBaeMblil (akTop
labour (n) 'letbo TpyHd, pabodast cuia
maintain (v) mein'tem 00CITy)KMBaTh, IMOJICPKUBATH
make a difference meik o 'difrans UMETh OOJIBIIIOE 3HAUCHUE
(phrase)

measure (v, n)

'me3o

U3MEPSTh; MEPA, TOKA3aTellb

monitoring system (n)

‘monitariy  sistom

CUCTCMAd MOHUTOPHHI'A

obtain (v) ob'temn 10JIy4aTh, JOCTUTaTh
output (n) ‘avtpot BBIINYCK MPOIYKIUH,
pe3ynbTar
productivity (n) prodak ‘trvati MIPOU3BOIUTCIIEHOCTD;
labour productivity 'letba prodak'tivati | IpOM3BOAUTENHLHOCTD TPY/IA;
total productivity ‘toutal prodak’tiveti | coBokymHAs
IPOM3BOUTEILHOCTh
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properly (adv)

‘propali

MIPABUIILHO, HAJIC)KAIIAM
obpazom

quality standard (n)

‘kwnoloti stendod

CTaHIapT Ka4CCTBa

ratio (n)

‘re1f1ou

COOTHOIIICHHUEC, OTHOLICHUC

record (v, n)

r1'ko:d; ‘reko:d

3alUChIBATh; 3aIIKCh,
OTYETHBIC JAHHBIC

relationship (n)

11 letrfon/ip

B3aMMOCBA3b, OTHOIICHHC

shift (n)

Jift

pabouasi cMeHa

source (n)

SJ:S

HNCTOYHHUK

standard of living (n)

‘stendod ov 'livin

YPOBEHb JKU3HU

training programme (n)

‘treiniy provgraem

nporpamMma oOy4eHHUsl

unit of output (phrase)

‘juntt ov ‘avtpot

€UHULA BBIITYCKaeMOU
IIPOYKIIUHU

value (n) veelju: IOoKa3areb, 3HAUCHUE,
BEJIMYUHA
wages (n pl) ‘'werdziz 3apaboTHas 1iaTa

be affected by (phrase)

bi o 'fektid bar

3daBUCCTD OT, IIOABCPIaThCA
BJIMSHUIO

be compared with bi kom'pead w10 CpaBHUBATHCS C
(phrase)
be defined as (phrase) bi di 'faind &z OTIPENICTISATHCS KaK

be measured in (phrase)

bi ‘me3od in

HU3MCPATHCS B

2. Read and translate the text.

Inputs, Outputs and Productivity

Every production system can be described by its inputs and outputs. Inputs are
the resources used in production, while outputs are the goods or services produced by
the system. The relationship between them is measured by a value called productivity.

Productivity is defined as the ratio of output to input. In simple terms, it shows
how much is produced from a given amount of resources. When more output is
obtained from the same input, productivity increases. Productivity can also be raised
by producing the same output with fewer resources.

Productivity can be measured in different ways. Labour productivity, for
example, is the amount of output produced by one worker in one hour. Sometimes all
inputs are considered together, and the result is called total productivity. Whichever
measure is used, the aim is to compare what enters the system with what comes out of
it.

Productivity is affected by many factors. Modern machines, well-trained
workers and good organisation all help to raise it. When old equipment is replaced, the
same work can often be done faster and with less energy. When machines are properly
maintained, they break down less often and produce fewer defective parts. The skill of
the workers is equally important: an experienced employee with a suitable tool can
produce more than an untrained worker using a blunt one.
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High productivity is important for both a company and a country. A productive
firm can sell its goods at a lower price, pay higher wages and invest in new equipment.
At national level, rising productivity supports economic growth and a higher standard
of living.

Higher productivity does not always mean working harder. More often it means
working in a better way — with better tools, a better plan and better organisation. A
small improvement that is repeated year after year can make an enormous difference.

Managers therefore measure productivity regularly. Today, figures are often
collected automatically by digital meters and monitoring systems and are compared
with targets and earlier results. In the past, production records were usually completed
by hand. In one engineering plant, a digital monitoring system was installed last year.
After it was introduced, faults were detected more quickly and the amount of defective
output was reduced.

3. Answer the questions on the text.

. How can every production system be described?

. What is productivity, and how can it be increased?

. What is the difference between labour productivity and total productivity?

. What factors affect productivity?

. Why is productivity important for a company and for a country?

. Why does higher productivity not always mean working harder?

. How are productivity figures recorded today, and how were they recorded in the
past?

~No ok, wWwN

4. Complete the sentences according to the text.

. The inputs of a production system are the resources that ...

. Productivity is defined as the ratio of ...

. Productivity increases when more output ...

. Labour productivity is the amount of output ...

. Modern machines, well-trained workers and good organisation help ...

. A firm with high productivity can sell its goods at a lower price, ... and invest in
new equipment.

. At national level, rising productivity supports ...

8. Today, production figures are often collected automatically, while in the past

they...

OOk WN -

\l

5. Find in the text the English equivalents of the following expressions.
1. pecypchl, HCIOJIb3yEMBbIE B IPOU3BO/ICTBE;
2. TOBapbl WU YCIYTH, IPOU3BOJIUMBIE CUCTEMO;
3. OTHOIICHHE BBITYCKA MPOAYKIIMH K 3aTPAYCHHBIM PECYpCaM;
4. mIpOU3BOJIUTEIIBHOCTh TPYAQ;
5. COBOKYITHAsI MPOU3BOAUTEIHLHOCTS;
6. mposaBaTh TOBApHI 1O 00JIee HU3KOM IICHE;
/. IOAAEpKUBATh SKOHOMUYECKUN POCT U 00JIee BEICOKMI YPOBEHb KU3HH;
8. UIMEeTh OrPOMHOE 3HAYEHUE;
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9. coOupartbcst aBTOMaTHYECKH HU(DPOBBIMU U3MEPHUTEILHBIMU MTPHOOPAMU;
10. 3anoJHITBCSA BPYUHYIO;
11. cokpaTtuTh KOMMYECTBO ACHEKTHON MPOTYKIIHH.

6. Fill in the gaps with the correct prepositions from the list: as, by, from, in, of,
per, to or with. Use each option once.

1. Productivity is defined the ratio of output to input.
2. Labour productivity may be measured units per worker per hour.
3. The data are collected digital meters.
4. The new figures are compared the results of the previous month.
5. More output was obtained the same amount of labour.
6. The number defective items was reduced.
7. The factory produced twelve units worker during the shift.
8. High productivity contributes a higher standard of living.
7. Match the words to make collocations from the lesson.
1. labour a) standards
2. digital b) programme
3. quality C) productivity
4. training d) system
5. collect e) output
6. record f) data
7. increase g) figures
8. reduce h) resource use
8. Match the terms with their definitions.
1. input a) the amount of goods or services produced by a system
2. output b) a relationship between two quantities, usually expressed by
dividing one by the other
3. productivity c) the resources used in production
4. ratio d) the output produced by one worker in a given time
5. labour e) the relationship between output and the resources used to
productivity produce it
6. total f) productivity calculated by considering all major inputs
productivity together
7. digital meter g) a device that measures and records a value electronically
8. shift h) a period of work in a factory or other organisation

9. Fill in the gaps with suitable words from the list. There are two extra options.
blunt, improvements, labour, measure, properly, ratio, relationship, source, value,

wages

1. The between output and input determines productivity.

2. costs often represent a significant part of a company’s expenses.
3. Technological help reduce production time.
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4. Equipment must be maintained to avoid breakdowns.

5. The of output to input is called productivity.

6. The of a product depends on its quality and production cost.
7. Higher can improve the standard of living of workers.

8. Education is an important of skilled labour.

10. Complete the table with the missing words from the same word family.

Verb Noun(s) Adjective / Participle
produce producer productive
measure measurable
compare comparable
calculate —
improve improved

— defect

11. Translate the sentences into English using the vocabulary of the lesson.

1. ITpou3BOAMTENILHOCTD MMOKA3BIBAET B3aUMOCBS3b MEXK Ty BBIITYCKOM IPOTYKITHH 1
3aTpadyeHHBIMH PECYPCaMH.

2. MeHeKepbl pacCYUTHIBAIOT MTPOU3BOAUTEILHOCTD TPY/Ia HA OJHOTO pabOTHUKA
B Yac.

3. CoBpeMeHHOE O0OpYJOBAaHHE M XOPOILIO OOYyYEeHHbIE PAOOTHUKH TMOBBIIIAIOT
IPOU3BOIUTEILHOCTb.

4. PerynsipHoe TEeXHUYECKOE OOCITYKMBaHUE IOMOTAET COKPATUTh KOJUYECTBO
neheKTHON MPOTYKIIUH.

5. [IpennpusiTie C BBICOKOW TPOU3ZBOJUTEIBLHOCTBIO MOXET IUIATHTH OoJee
BBICOKYIO 3apa0O0THYIO TIJIaTy.

6. MeHemKepbl CPaBHUBAIOT TEKYITUE MOKA3aTEM C Pe3yJbTaTaMH PEIbITYIITNX
MECSIICB.

7. Hudposbie mpubOOpbl COOMPAIOT JaHHBIE B TEUEHUE KAXKI0M paboueld CMEHBI.

8. [laxe HEOOIBIIOE YIYyUIICHUE MOKET HIMETh OTPOMHOE 3HaYCHUE.

Grammar focus: Present Simple and Past Simple Passive
Crpanarenbhpiii 3amor (Passive Voice) mmeer ob6myro dopmy be + V3 u
UCIIONIB3YeTCsI, Korjga TpeOyeTcs claenaTh akIeHT Ha CaMOM JICMCTBUU WJIH €ro

pe3yJIbTaTeC, 4 HC HAa TOM, KTO €TI0 COBCPIINJII, 4 TAKIKC KOT'lda UCIIOJIHUTCIIb I[eﬁCTBHH
HEHU3BCCTCH, HCBAKCH NI OYCBUACH N3 KOHTCKCTA.
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Table 9.1. Present Simple and Past Simple Passive forms (O6pa3zoBanue
cTpazareibHOro 3aiora B Present Simple u Past Simple)

Form
(dopma)

Structure
(CrpykTypa)

Example
(ITpumep)

Present Simple
Passive

am/is/are +V3

Productivity is measured every day. —
HpOI/ISBO,I[I/ITeJ'IBHOCTB H3MEPHETCHA Ka)K,Z[BIfI
I CHB.

Present Simple
Passive negative

am/is/ are not +
V3

The figures are not recorded by hand. —
JlaHHBIC He 3aNUCHIBAKTCH BPYUHYIO.

Present Simple
Passive question

Am/Is/ Are +
subject + V3?

Are the results compared every month? —
Pe3ynbTarel CpAaBHUBAKOTCS KX bl MECSIL?

Past Simple Passive

was / were + V3

The monitoring system was installed last year.
— Cucrema MOHUTOpPUHTA ObLJIa YCTAHOBJIEHA B
IIPOLIIOM TOAY.

Past Simple Passive
negative

was / were not + V3

The data were not checked yesterday. —
JlaHHbBIC He OBLJIM TPOBEPEHBI BUEpa.

Past Simple Passive
question

Was / Were +
subject + V3?

Were the workers trained before the system
was introduced? — Pabounx 00y4HJIH 10 TOTO,
KaK CHCTEMY BHEIPHJIU?

BaXXCH.

3anomMHuTe: by + ucnoanumeis B CTPadaTCIbHOM 3aJI0I€ UCIIOJBb3YCTCA, KOT'Ia UCIIOJHUTCIIb

12. Choose the correct Active or Passive Voice form in each sentence.
1. Modern machines and well-trained workers affect / are affected productivity

significantly.

2. Productivity affects / is affected by the quality of the equipment and the skills of

the workers.

01NNk~ W

(-
(8]

form of the verbs.

. Productivity
. The data

. The results

. The workers

. Defective units
. Energy use

coONO OIS~ WN -

. Production records
. A digital monitoring system

. Labour productivity measures / is measured in units per worker per hour.

. Digital meters record / are recorded production figures automatically.

. Production figures compare / are compared with planned targets every month.
. The company installed / was installed a new monitoring system last year.

. The old equipment replaced / was replaced by new machines last week.

. Technical staff maintain / are maintained the equipment regularly.

. Open the brackets and use the correct Present Simple or Past Simple Passive

(define) as the ratio of output to input.
(collect) automatically every shift.

(complete) by hand in the past.

(install) last year.

(compare) with the target every month.
(train) before the new system was introduced.
(identify) during the final inspection yesterday.
(measure) in kilowatt-hours.
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14. Rewrite the sentences in the Passive Voice. Omit the agent when it is not
important.

. Digital meters record the production figures.

. The technical team maintains the machines every week.

. The company installed a new monitoring system last year.

. The manager compared the results with the target.

. Workers produced 500 units during the morning shift.

. The inspection team identified several defective parts.

. Economists calculate labour productivity per worker.

. The factory introduced a new training programme in March.

CONO OIS~ WN -

15. Write questions in the Passive Voice using the given question words.
1. The results are compared every month. (How often)
2. Productivity is measured in units per worker per hour. (How)
3. The digital system was installed last year. (When)
4. The workers were trained before the system was introduced. (Were ...?)
5. The figures are recorded by the operations department. (By which department)
6. The defective parts were removed yesterday. (What)
7. The equipment is maintained according to a schedule. (Is ...?)
8. The new method was tested in Workshop 3. (Where)
16. Pair work

Work in pairs. You are productivity analysts discussing changes in the way a
factory measures and improves productivity. Choose one change: digital meters, an
electronic monitoring system, worker training, a weekly maintenance schedule or
revised quality standards.

Student A explains how productivity is measured now and what was changed
in the past. Student B asks two questions in the Passive Voice. Then swap roles and
choose another change.

Compare the two changes and decide which one improved the reliability of the
productivity figures most. Use the Present Simple Passive for regular processes and
the Past Simple Passive for completed changes.

Useful language:

- Today, output is measured ...

- The figures are recorded / compared ...

- Last year, a new system was installed / introduced ...
- I think ... had the stronger effect because ...

17. Case study

Comparing Two Factories
Factory A produces 120 pumps a day with 12 workers. Factory B produces 180 pumps
a day with the same number of workers.

85



Criterion Factory A Factory B
Production figures written by hand recorded digitally
Maintenance after breakdowns weekly schedule
Training no formal training last workers were trained

year

1. Calculate the labour productivity of each factory.

2. Compare data recording, maintenance and training. Why may Factory A’s
measurement process be less reliable?

3. Which two changes should Factory A introduce first? Explain your choice.

4. How should the results be measured after three months?

Use the Present Simple Passive for regular processes and the Past Simple
Passive for completed changes. Use the Useful language from Exercise 17.

18. Writing.

Write 7-8 sentences answering the question: How is productivity measured,
and how was it improved at a factory?

Use the notes below.

Regular measurement:

- output is counted during every shift;

- labour, energy and material inputs are recorded;

- the figures are compared with planned targets.
Changes introduced last year:

- digital meters were installed;

- the workers were trained;

- aweekly maintenance schedule was introduced.

Results:

- the figures became more accurate;
- defects were identified earlier;
- output increased from 120 to 150 units per day.

Use at least four words or expressions from the lesson: input, output,
productivity, digital meter, labour productivity, monitoring system, record figures,
raise productivity.

Use:

- the Present Simple Passive at least twice;

- the Past Simple Passive at least twice;

- one general or special question in the Passive Voice;

- at least two linking words or phrases.
Prompts:

- Productivity is defined as ...

- During each shift, the figures are ...

- Last year, a new system was ...

- The workers were ...

- After that, defects were ...

- As aresult, output ...

Linking words and phrases: first, regularly, last year, after that, because, as
a result, however.
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19. Translate the text into Russian in writing, using a dictionary.

Measuring Productivity

Productivity is usually measured as the amount of output divided by the amount
of input. For example, if a worker produces ten units in one hour, labour productivity
IS ten units per hour. If a new machine helps the same worker to produce fifteen units
in the same time, productivity has risen by half.

Managers measure productivity in order to compare different methods of
production and to identify possible improvements. When a new method gives a higher
figure, it is considered more productive, and it is usually chosen. The figures are also
compared from month to month, so that any fall in productivity is noticed quickly and
its cause is found.

A factory that measures its productivity knows exactly where it stands, while a
factory that does not is working in the dark. In this way, productivity becomes a simple
but powerful tool for management: it turns a vague question — “Are we working well?”
— into a clear number that can be measured, compared and improved. Regular
measurement is therefore one of the first habits of a well-run company
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LESSON 10. TYPES OF PRODUCTION PROCESSES

Discuss the questions before reading the text.
- Is aship produced in the same way as a bottle of water?
- Why are cars usually made on an assembly line?
- How are computers and robots changing traditional production methods?

1. Vocabulary for the lesson.

accurately (adv) ‘aekjoratli TOYHO, ITPABHIIHHO
assembly line (n) 9'sembli lan cOOpoYHast IMHUS, KOHBEHep
batch (n) baet[ apTUs TPOIYKIHH
carefully (adv) 'keofali TIIATCIPHO, BHUMATEILHO
carry out (phr v) ‘keeri aot BBITIOJTHSTH, OCYIIECTBIISATH

cost (n)
cost per unit (phrase)

kost kost pa ‘juinit

3aTpaTbl, CTOUMOCTD,

3aTpaThl HA CAMHUIY ITPOAYKIINN

custom-built (adj)

kastom 'bilt

HU3TOTOBJICHHBIN 110
HMHAWBUIYAJIbHOMY 3dKa3y

depend on (phr v) dr'pend bn 3aBHCETh OT

flexibility (n) flekso biloti THOKOCTH

flexible (adj) ‘fleksobal THOKHIA

flexible manufacturing | 'fleksobol ruOKast MPOU3BOJICTBEHHAS
cell (phrase) .manjou faektform sel | sueiika

gradually (adv) ‘graedzuoli MOCTEIICHHO

identical (adj)

ar dentikol

OJIMHAKOBBIN, NJICHTUYHBIN

individual order

.nd1'vidzual ‘o0:do

VHAWBUyaJbHBIN 3aKa3

(phrase)

install (v) m'sto:l yCTaHaBJINBAThH

medium quantity (n) ‘mi:diom kwontoti | cpenHuii 00bEM MPOITYKITUU
perform (v) po'fom BBITIOJTHSTh

produce (V) ‘prodju:s IPOU3BOIUTH

production (n) pra‘dakfan IPOU3BOICTBO;

batch production

job production
mass production (n)

baetf pro'dakfon

d3ob pra’dakfon
mas pro dakfon

CEpPUIHOE ITPOU3BOJICTBO
NapTUSAMU;

€AMHUYHOE TIPOU3BOJICTBO;
MacCOBOE IPOU3BOJCTBO

reconfigure (v) ri:kon'figo TIepeHaCTPanBaTh, N3MCHSTH
KOH(Hrypanuo

reduce (V) r1'dju:s CHIJKATh, COKpAIaTh

reset (v) ri:'set nepeHacTPanBarh,
nepeyCTaHaBINBATh

robotic system (n) rou 'botik  sistom poOOTH3UPOBAHHAS CHCTEMa

select (v) st'lekt BEIOMpAThH

separately (adv)

‘separatli

OTACIBHO, ITO OTACIBHOCTH
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skilled worker (n) skild 'w3:ko KBaJIM(DUIIMPOBAHHBIN paboUHii
standard product (n) ‘steendod prodakt | ctanmapTHOe u3gENHE
unique (adj) ju:'nik YHHUKAJIbHBIN, ¢IMHCTBEHHBIN B
CBOEM pOJIe

volume (n) -voljum 00BEM;

production volume | pro'dakfon voljum |06béM nmpousBoaCTBa
workstation (n) 'w3:Kksterfon pabouee MecTo, paboUHnii OCT
be made to order bi merd to 'o:do W3rOTaBIIMBAThLCS Ha 3aKa3
(phrase)
meet a special mi:t o ‘spefal COOTBETCTBOBAThH 0COOOMY
requirement (phrase) 1 kwaromont TpeOOBAHUIO

2. Read and translate the text.

Types of Production Processes

Goods are not all produced in the same way. Depending on the product, the
required quantity, the available equipment and the delivery time, different production
processes are selected. Three main types are usually distinguished: job production,
batch production and mass production.

In job production, a single product is made to meet a special order. Each item is
produced separately, and the work is often carried out by skilled workers. This method
Is used for large or unique products, such as a ship, a bridge or a custom-built machine.
Job production is flexible, but it is also slow and expensive because every product is
different and much depends on the skill of the workers.

In batch production, a group of identical items is made together. When one batch
has been completed, the machines are reset or reconfigured and a different product is
started. Bakeries, furniture workshops and many engineering firms use this method.
Batch production offers a useful compromise: it is more flexible than mass production
and less expensive than job production.

In mass production, a very large number of identical products is made on an
assembly line. The product is moved from one workstation to the next, and a particular
operation is performed at each stage. Because the method is highly automated, goods
are produced quickly and the cost per unit is low. It is used for cars, electronic devices
and many household products. Its main weakness is limited flexibility: the line is
designed for one product, and changing it can be difficult and expensive.

The correct process is chosen according to the product, the production volume,
the required flexibility and the cost. A company that builds a few large machines will
choose job production; a company that sells millions of identical containers will use
mass production; and a firm producing medium quantities of several products will
often select batch production.

Modern technology is gradually reducing the traditional differences between
these methods. Flexible manufacturing cells have been installed in many factories, and
robotic systems have been programmed to produce several products. At present, small
batches are being made on equipment that was once used only for mass production. In
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some plants, one line is being reconfigured while another continues to operate.

Further changes will be introduced in the future. More operations will be

controlled automatically, smaller batches will be produced without long delays, and
production schedules will be adjusted in real time. Whatever process is selected, the
aim remains the same: to make the required product, in the right quantity and at an
acceptable cost.

3. Answer the questions on the text.

1.

~N O

Why are different types of production processes used?

2. What are the three main types of production?

3. What is job production used for, and how does it work?

4,

5. How are goods made in mass production, and what is the main weakness of this

How does batch production work, and why is it considered a useful compromise?

method?

. How is the correct production process selected?
. How is modern technology changing traditional production methods?
. What further changes will be introduced in the future?

4. True or False? Read the statements. Correct the false ones.
Example: All goods are produced by the same method. — False. Different production
processes are selected for different products and quantities.

1. Job production is normally used for millions of identical products.

2. Skilled workers are often involved in job production.

3. In batch production, the machines are never reset or reconfigured.

4. Mass production usually reduces the cost per unit.

5. Flexible manufacturing cells have been installed in many factories.

6. No production operations will be controlled automatically in the future.

5. Match each type of production with its typical example.

1. job production a) cars and electronic devices made on an assembly line

2. batch production  |b) a bridge or a custom-built machine made to a special
order

3. mass production  |c) identical chairs produced in groups before the equipment
IS reset

©CoNoakrwdE

Find in the text the English equivalents of the following expressions.

BBIOMPATHCS B 3aBUCUMOCTH OT U3ZENUS U TPEOYEMOro KOJUYeCTBa;
U3TOTABIMBATHCS ISl BHIMOTHEHUS CIIEUATIBHOTO 3aKa3a;
IPOU3BOIUTHCS OTAEIBHO;

nepeHacTpauBaTh CTAHKHU MOCIIE 3aBEPILICHUS TAPTUH;

U3TrOTAaBIMBATHCSA HA COOPOUYHOM JIMHUH;

BBITIOJIHATHCS HA KaXKJIOM JTarle;

UMETh HU3KHUE 3aTpaThl Ha EAUHUILY IPOAYKIIHH;

OBITh YCTAaHOBJIEHHBIMA Ha MHOTUX MPEANPUATHSIX;

OBITh 3aITPOrPaMMHUPOBAHHBIMU JIJIs1 TPOU3BOICTBA HECKOIBKUX W3/IETIH;
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10. mpon3BOAUTHCS HEOONBIIUMHY MTAPTUSIMH B HACTOSIIEE BPEMS;
11. KOHTPOIMPOBATHCA ABTOMATUYECKH B Oy TyIIIEM.

7. Fill in the gaps with the correct prepositions from the list: according to, at,
between, by, on, to or within. Some options may be used more than once.

1. The process is selected the product and the production volume.

2. Custom-built machines are made order.

3. The machines are reset batches.

4. Cars are usually made an assembly line.

5. The assembly line was introduced the beginning of the twentieth
century.

6. Many operations are performed robotic systems.

7. The cost per unit must remain an acceptable range.

8. Flexible production contributes faster order fulfilment.

8. Match the words to make collocations from the lesson.

1. assembly a) unit

2. individual b) system
3. skilled C) order
4. standard d) volume
5. production e) line

6. flexible manufacturing ) worker
7. robotic g) product
8. cost per h) cell

9. Match the terms with their definitions.

1. job production

a) the production of a large number of identical products,
usually on an assembly line

2. batch production

b) a place where one operation is performed in a production
process

3. mass production

¢) the production of one item or a small number of items to a
special order

4. assembly line

d) a group of identical items produced together before the
equipment is reset

5. workstation

e) a line on which a product moves through a series of
operations

manufacturing
cell

6. flexibility f) a group of machines and robots that can be reconfigured
for different products
7. flexible g) the ability to change a method, product or production

volume

8. production
volume

h) the quantity of goods produced during a given period
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10.

Practise the active vocabulary and word families.

A. Fill in the gaps with suitable words or phrases from the list. There are two
extra options.
assembly line, batch production, carefully, carry out, depending on, flexibility,
gradually, job production, mass production, reset

1. In , each product is made individually to meet a specific customer order.
2. After each batch is completed, the machines must be before a different
product is started.
3. IS a compromise between job production and mass production.
4, the product and the quantity required, different production methods are
selected.
5. The main advantage of job production is its :
6. The differences between production types are becoming smaller.
7. Each workstation is designed to a particular operation.
8. The manager must study the order before selecting the production
method.
B. Complete the table with the missing words from the same word family.
Verb Noun Adjective / Participle
produce production
automate automated
reconfigure reconfigured
select selected
identify identification
— flexibility

11. Translate the sentences into English using the vocabulary of the lesson.

1

2.
3.

. B eauHWMYHOM TMPOM3BOACTBE KBATH(HUIIMPOBAHHBIC paOdOUYHE H3TOTaBIMBAIOT

W3JICTTUS TI0 WHIUBHUIYaTbHBIM 3aKa3aM.

B cepuiiHoM IpOM3BOICTBE CTAHKU NIEPEHACTPANBAIOT MEXKTY TAPTHIMHU.

CepuiiHOe MPOM3BOJCTBO COYETACT TMOKOCTH ¢ 0OJiee HM3KMMH 3aTpaTaMH Ha

SAVHUITY TTPOTYKITHH.

. Ha cOopounoii nuHHMM Kaxjaoe pabouee MECTO BBINOJIHSACT OINpPeaSAEHHYIO
oTIepaITuIo.

. MaccoBoe mpou3BOACTBO HMCHOJB3YIOT IS BBIMYCKa OOJIBIIOIO KOJHWYECTBA
OJIMHAKOBBIX U3CITUH.

. BeiOOp mpOM3BOACTBEHHOrO TMpoliecca 3aBUCHT OT HM3ISHusA, o00béMa
MIPOU3BOJICTBA U TPEOyEeMOW THOKOCTH.

. ['nOkne TpPOM3BOJCTBEHHBIC SUCHKH ITO3BOJIAIOT TPEANPUATHSIM BBITYCKATh
HEOOJIBITNE TTAPTHH PA3HBIX M3ICITHM.

. PoOoTH3upoBaHHBIE  CHUCTEMBI  TIOMOTAIOT  TPEOJOJIETh  TPATUIIMOHHBIC
OTpaHUYCHHS MAaCCOBOTO MPOU3BOJICTBA.
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Grammar focus: The Extended Passive Voice System

Table 10.1. Extended Passive Voice forms (PacmmpenHasi cuctreMa BpeMéH B
CTPaaTEJILHOM 3aJI0Te)

Form Structure Example Markers
(dopma) (CtpykTypa) (IMpumep) (Mapkepbi)

Future Simple will be + V3 More processes will be tomorrow, next

Passive automated next year. — B week/month/year,
ClIeyroeM roay oyaer in 2040
ABTOMAaTU3UPOBAHO OoJbIlIe
PO CCCOB.

Present Perfect | have/has been | A new production line has been | just, already, ever,

Passive + V3 installed. — HoBas never, since, for,
IPOM3BOJICTBEHHAS JTHHKS Obliaa | yet, this
YCTAHOBJIEHA. week/month, year

Present am/is/are A batch is being produced now. — | now, at present, at

Continuous being + V3 [TapTust B TaHHBIA MOMEHT the moment,

Passive MPON3BOHUTCS. currently

Past Continuous | was / were being | The line was being reconfigured | this time in the

Passive + V3 at 10 a.m. — B 10 yrpa nuHuI0O past, at 9 o’clock
nepeHacTPanBaJIu. yesterday

12. Elicit the Passive Voice form in each sentence, identify its tense and translate
the sentence into Russian.

coO~NO OIS~ WN B

. A new flexible manufacturing cell will be installed next month.

. Three production lines have already been upgraded.

. A trial batch is being produced in Workshop 2 at the moment.

. At noon yesterday, the machines were being reset.

. The final decision will be made tomorrow after the cost analysis.

. The machines have not been reconfigured yet.

. New safety sensors are being tested now.

. The production line was being reconfigured when an urgent order arrived.

13. Choose the Passive Voice form that best fits the meaning and time reference
of each sentence.

1.
2.
3.

4.

o O1

A new robotic system was installed / has been installed last year.

The current batch is being produced / has been produced at the moment.

The machines will be reset / have been reset tomorrow after the current batch is
completed.

Two custom-built units have already been made / are being made, so they are
ready for delivery.

. At 9 a.m. yesterday, the production line was being tested / has been tested.
. The new production schedule has not been approved / is not being approved

yet, so production cannot begin.

. More operations will be controlled / were being controlled automatically in the

future.

. The equipment is being reconfigured / has been reconfigured at the moment,

so the line cannot operate.
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14. Open the brackets and use the correct Passive VVoice form of the verbs.

1. A new flexible manufacturing cell (install) next month.

2. Three production lines (upgrade) already.

3. A trial batch (produce) in Workshop 2 at the moment.

4. At noon yesterday, the machines (reset) for a different product.
5. The final decision (make) tomorrow after the cost analysis.

6. The machines not (reconfigure) yet.

7. New safety sensors (test) now.

8. The production line (reconfigure) when an urgent order arrived.
9. More standard products (produce) by robots in the future.

10. Several individual orders (complete) so far this week.

15. Complete the text with the correct Passive Voice forms of the verbs in
brackets.
A furniture factory is changing its production system. A new flexible cell

1) (install) last month, and two workers 2) already (train) to
operate it. At the moment, the first batch of chairs 3) (produce). The equipment
4) (monitor) by engineers while the process is being tested. The results
5) not (analyse) yet. If the test is successful, the old line
6) (replace) next year, and more individual orders 7) (complete)

without increasing the cost per unit. During the installation last month, production
8) (transfer) to another line.

16. Translate the sentences into English using the correct Passive Voice form.

. 'uOkast mpor3BOICTBEHHAS SUCIKa YK€ YCTAaHOBJICHA.

. PabGouue emé He 00yueHbI paboTe ¢ HOBOW CUCTEMOIA.

. B manHbI1it MOMEHT npoOHast mapTHs MPOU3BOAUTCS HA HOBOW JIMHUU.

. CTaHkM nepeHacTpanBalIMCh, KOTJ1a MOCTYIUJ CPOYHBIN 3aKa3.

. Bropas po6otusupoBanHas 1mHus Oy/IeT yCTAaHOBJICHA B CIEAYIOIIEM TOIY.

. [Ipou3BoACTBEHHBIN rpaduK yxKe U3MEHEH.

. HoBbI€ naTunKu cerlyac UCHbITHIBAIOTCS.

. [Tocne ycnenrHoro ucnpITaHusi HECKOJBKO Ornepanuii OyayT aBTOMaTU3UPOBAHBI.

OO\ WL A~ W —

17. Pair work

Work in pairs. You are a production engineer and an operations manager
discussing job production, batch production or mass production.

Student A chooses one method and explains what is normally produced by it,
what equipment has already been installed or replaced, what is being tested or produced
now and what will be changed in the future. Student B asks three questions: about a
completed change, a current process and a future change.

Then swap roles and choose a different method. Compare the two methods and
decide which one will become more flexible after modernisation. Use the Present
Perfect Passive, Present Continuous Passive and Future Simple Passive.

Useful language:

- The product is normally made ...
- A new system has already been installed.
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- At the moment, ... is being produced / tested.
- Next year, ... will be installed / replaced.

18. Case study

Choosing and Modernising a Production Process
A furniture company has three orders: one custom-designed conference table,

sixty identical office chairs and five thousand simple wooden stools. One flexible
manufacturing cell has already been installed and is still being tested. A second robotic
line will be installed next year. The company wants to reduce cost per unit without
losing flexibility.
1. Which production method should be used for each order, and which order should

use the flexible manufacturing cell?
2. What has already been installed, what is being tested now and what will be installed

next year?
3. Which production process should be modernised first? Explain your priority.
4. How will the new equipment affect cost per unit and flexibility?
Use at least one Present Perfect Passive, one Present Continuous Passive and one
Future Simple Passive form. Use the Useful language from Exercise 17.

19. Writing
Write 7-8 sentences answering the question:
How has a production process been modernised, and what will be changed
next?
Use the notes below.
Before modernisation:
- machines were reset manually;
- small orders took too long;
- production data were recorded on paper.
Changes already completed:
- aflexible manufacturing cell has been installed,;
- several workers have been trained;
- the production schedule has been changed.
Current and future work:
- atrial batch is being produced now;
- the new sensors are being tested;
- arobotic line will be installed next year.
Use at least four words or expressions from the lesson:
job production, batch production, mass production, assembly line, flexible
manufacturing cell, reconfigure, be installed, be produced in batches.
Use:
- the Past Simple Passive at least once to describe the situation before
modernisation;
- the Present Perfect Passive at least twice to describe completed changes;
- the Present Continuous Passive at least once to describe work in progress;
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- the Future Simple Passive at least once to describe a planned change;
- at least two linking words or phrases.
Prompts:
- Before modernisation, the machines were ...
- Production data were ...
- A new system has already been ...
- Several workers have been ...
- At the moment, a trial batch is being ...
- Next year, a robotic line will be ...
- As aresult, the company will ...

Linking words and phrases:
before, already, at the moment, next year, after that, however, as a result.

20. Translate the text into Russian in writing, using a dictionary.

The Assembly Line

The assembly line is one of the most important ideas in mass production. On an
assembly line, the product is moved from one workstation to the next. At each station,
a worker or a robot performs one simple operation, such as fixing a part or painting a
surface.

Because the work is divided into small steps, it is completed quickly and
accurately. Workers perform a limited number of repeated tasks rather than the entire
production process. This method was first used widely in the car industry at the
beginning of the twentieth century. As a result, manufacturers could produce goods in
very large quantities and sell them at lower prices.

Over the last century, assembly-line systems have been introduced in factories
throughout the world. Today, modern lines are controlled by computers, and many
operations are being carried out by robots. The basic idea remains the same: the product
moves through a sequence of simple, repeated operations.

In the future, more operations will be automated, and production data will be
analysed in real time. However, careful planning will remain essential, because if one
workstation operates too slowly, the whole line is delayed.
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LESSON 11. QUALITY CONTROL IN MANUFACTURING

Discuss the questions before reading the text.
- Why must products be checked before they are delivered to customers?

- What can happen if a defective product reaches a customer?

actions are compulsory, and which are only

- Which quality-control

recommended?

1. Vocabulary for the lesson.

adjust (v) o'd3Ast peryIupoBaTh, HACTPAUBATH
batch (n) baet[ HapTHUs MPOTYKIIHH

carry out (v) ‘keeri aot IIPOBOJINTD, OCYIIECTBIISATh
comply with (phr v) kom 'plar wid COOTBETCTBOBATh
conclusion (n) kon 'klu:zon BBIBO/T;

draw conclusions

dro: kon 'klu:zonz

JACJIaTh BBIBOJbI

costly (adj)

"kostli

JIOPOTOCTOSIIIUHI, 3aTPATHBIN

customer complaint (n)

‘kastomo kom plemt

)kao0a KiueHTa

defective (ad)) dr' fektrv e EKTHBIN

examine (V) 1g’ zemin IPOBEPSITH, OCMAaTPUBATh,
HCCIICIOBATh

implement (v) ‘tmpliment BHEJPATH, peaTN30BbIBATH

inspect (v) m'spekt IPOBEPATH, OCMATPUBATh,
MHCIIEKTHPOBATh

inspection (n) m'spekfon POBEPKA, MHCIICKIIUS

inspector (n) m'spekto UHCIICKTOP, KOHTPOJIED

isolate (v) ‘arsolert U30JIMPOBATh, OT/EIISITH

legal standard (n) 'li:gal steendod 3aKOHOATEIbHBINA CTAHIAPT

mandatory (adj) ‘meendatari 00s13aTeIbHBIH

measurement (n) ‘mezomoant U3MEPCHHE

optional (adj) ‘Dpfanal HEO00sI3aTCIIbHBIMN,
(baKyJIbTaTUBHBIN

prevent (v) pr1'vent peI0TBpaIIaTh,
IpeayIPEXIaTh

production line (n)

pra dakfon lam

IMPON3BOACTBCHHAA JIMHHA

quality control (n)

‘kwoloati kon trovl

KOHTPOJIb Ka4CCTBA

recall (v, n) r1'ko:1; 'rizko:l OT3bIBaTh IPOIYKIIUIO; OT3HIB
IPOIYKIUH
record (V) r1'ko:d 3aIMChIBaTh, PUKCHPOBATH

regulation (n)

-regjo’lerfon

IIPaBUII0, HOPMATUBHOE
TpeboBaHme

remove (v) 1 mu:v YIQJIATh, YCTPAHSTh
repair (n, v) 11 ped PEMOHT; PEMOHTHUPOBATH
repeat (V) r1'pit HOBTOPSITh

requirement (n) 1 kwaromont TpeOOBaHME

sample (n) 'sa:mpal oOpaser, BEIOOpKa
sensor (n) 'senso JaTYUK
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ship (V) Jip OTIIPABJISITh, OTTPYXKATh
standard (n) ‘steendad CTaHIapT

testing procedure (n) ‘testin pro si:dzo IpOIeAypa UCITBITAHUN
training (n) ‘trenin o0y4eHwue, MoAroToBKa
be allowed to (phrase) bi o'lavd to UMETh pa3pelicHue

be required to (phrase) bi r1'kwarad to OBITh 00SI3aHHBIM

2. Read and translate the text.

Quiality Control in Manufacturing

When products are made, they have to meet technical, safety and customer
standards. The organised activities used to check and maintain this quality are called
quality control. The main aim is to make sure that goods leaving the factory are free
from defects and that any problem is identified as early as possible.

Quiality control has to be carried out at every stage of production. Raw materials
must be inspected when they are delivered. During production, measurements have to
be recorded at regular intervals, and an item that does not meet the standard must be
removed or isolated. Finished goods must be tested before they are shipped to
customers.

Several methods can be used. Some products are measured with special
instruments; others are tested by hand or by machine. In modern factories, many
routine checks can be performed automatically by computers and sensors. Instead of
examining every item, inspectors may check a sample from each batch and draw
conclusions about the whole batch.

Good quality is not achieved by inspection alone. It is usually better to prevent
defects than to find them after production. The cause of a repeated defect should be
investigated: a machine may have to be adjusted, a material may be of poor quality or
a worker may need additional training. When the cause is removed, the defect is less
likely to become a larger and more costly problem.

Not every action is required in every situation. A company does not have to stop
the whole production line when one minor defect is found, provided that the item can
be isolated safely. However, a dangerous product must not be shipped, an uncertain
test may have to be repeated and a serious safety problem must be reported
immediately.

Companies also have to comply with external regulations. A legal standard may
require a particular testing procedure, and inspectors may be required to sign a report.
Last year, one factory had to recall a batch because the measurements had not been
recorded correctly. Since then, the procedure has been revised and additional training
has been implemented.

Good quality control brings important benefits. Less material is wasted, fewer
products have to be repaired or replaced and customers remain satisfied. Money saved
by preventing defects can be used elsewhere, and a company known for reliable
products can build a strong reputation.
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3. Answer the questions on the text.

I N KW~

. What is quality control, and what is its main aim?

. At which stages of production is quality control carried out?

. How are products checked in modern factories?

. How are samples used to draw conclusions about a whole batch?

. Why is it better to prevent defects than to find them after production?
. When does the whole production line not have to be stopped?

. Why did one factory have to recall a batch last year?

. What benefits does good quality control bring?

4. True or False? Read the statements. Correct the false ones.
Example: Quality control is carried out only at the end of production. —False. Quality
control is carried out at every stage of production.

1.
2.
3.
4.

S.
6.
7.

5. Fi
1.

2
3
4
5
6.
7
8
9.
1

Raw materials have to be inspected when they are delivered.

An item that does not meet the standard may be shipped to customers.

In modern factories, many routine checks can be performed automatically.

The whole production line must always be stopped when one minor defect is
found.

An uncertain test may have to be repeated.

A legal standard may require a particular testing procedure.

Good quality control reduces material waste and the cost of repairs.

nd in the text the English equivalents of the following expressions.
COOTBETCTBOBAaTh TEXHUYECKUM TpPeOOBAHUSIM, TPEOOBaHUAM O€30MacCHOCTH U
TpeOOBAHUSIM KIIMECHTOB;

. IPOBOJUTHCS HA KAKJIOM dTalle IPOU3BOJICTBA;

. (pukcupoBaTh pe3yabTaThl U3MEPEHUN Yepe3 peryJsipHble HHTEPBAJIbI;
. YAAIATh WIW U30JIMPOBATh U3EINE, HE COOTBETCTBYIOIIEE CTAHAAPTY;
. IPOBEPSATH BHIOOPKY M3 KAXKJIOW MapTUH;

IMpcaoTBpalaTb I[C(I)GKTI)I, d HC HAXOOUTDb UX ITOCJIC 3aBCPIICHHUA IIPOU3BOACTBA,

. He OBITH 00s13aHHBIM OCTAaHABJIMBATh BCIO IMPOU3BOACTBCHHYIO JIMHUILO,
. HC OTHPABJIATH OIIAaCHOC U3JCJIINC KIIMCHTY,

COOTBCTCTBOBATh BHCINHUM HOPMAaTHBHBIM Tpe6OBaHI/I$IM

0. 0TO3BaTh MAPTHUIO MPOTYKIIUH.

6. Fill in the gaps with the correct prepositions from the list: at, before, from, in,
of, to, with or without. Use each option once.

CONO OIS WN K

. Defective goods must be prevented reaching the customer.
. Incoming materials are inspected they are used.

. The test results must conform the permitted limits.

. An unusual value must be reported once.

. The cause a repeated fault should be investigated.

. The company has to comply legal standards.

. The measurements were recorded incorrectly the report.

. No batch may be shipped a completed inspection.
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7. Match the words to make collocations from the lesson.

1. quality a) procedure

2. customer b) measurements
3. testing C) item

4. legal d) control

5. defective e) complaint

6. record f) standard

7. repeat g) line

8. production h) a test

8. Match the terms with their definitions.

1. quality control | a) a small quantity selected to represent a larger group

2. defect b) a formal rule that a company has to follow

3. sample c) a fault that makes a product fail to meet a requirement

4. inspection d) a procedure used to check whether a product performs

correctly

5. testing e) the process of removing a product from customers or the
procedure market because of a problem

6. regulation f) a product that does not meet the required standard

7. defective item | g) the organised activities used to maintain the required quality

8. recall h) a careful check of materials, equipment or products

9. Fill in the gaps with suitable words from the list. There are two extra options.
automatically, costly, defects, inspection, isolated, measurements, recall, sample,
standards, training

1. Regular quality control helps prevent mistakes.

2. Inspectors check a when examining every item would be too slow.
3. All critical must be recorded in the report.

4. A defective item should be removed or immediately.

5. Routine checks can be performed by sensors.

6. Additional may be required when workers use new equipment.

7. Products must comply with technical and safety

8. A serious quality failure may lead to a product

10. Complete the table with the missing words from the same word family.

Verb Noun Adjective / Participle
inspect inspection;
require required
regulate regulatory
measure measurable
comply compliance
— defect
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11. Translate the sentences into English using the vocabulary of the lesson.

1.

2.

. THmxxeHepsl

. Komnanus

PerynspHbiii KOHTPOJIb KadecTBa IOMOTAaeT MpeaoTBpaIiaTh JIOPOTOCTOSIINE
OIIIHOKH.

HNHcnekTopsl MpoBepsroT 00pasel] U3 Kaxaou MapTuu U PUKCUPYIOT pe3yIbTaThl
U3MEPEHNM.

OCMaTpPHUBAIOT
HEOOXOIUMOCTH.

0o0OpyZIOBaHUE U  PETryJIUpPYIOT €ro Ipu

. Ecniu gedext He ycTpaHuTh Ha paHHEM JTarle, OH MOXKET MEePEPACTH B CEPHEZHYIO

npoOiemy.
coOronaer
MPOIIEAYPHI UCTIBITAHUHA.

3aKOHOJAATENbHBIE CTAHAAPTHL M YTBEPKIEHHBIC

\l

. [Ipon3BoaCTBEHHAS TpyIIa U30IUPYET AEPEKTHBIEC U3IETUS IEPE OTIPY3KOM.
. lononHuTenpHOE 00yYEeHUE TOMOTAET COKPATUTh KOJTUYECTBO 1€(PEKTOB.

8. OT3BIB IMPOAYKIINH CCpBé3HO BpCaAUT pCIlyTalu KOMITAHWH.

Grammar focus: Modal Passive

Table 11.1. Modal verbs and their equivalents in Passive Voice (MoaaabHble
J1aroJjibl 1 X 39KBUBAJICHTHI B CTPpaAaTCJIbHOM 33.]101"6)

Feature Active Voice Passive Voice
Focus The subject performs the action The subject receives the action
(AkmeHT) (Motexariee BHIMOJIHSAET (Hax moyrexaniuM BbINOJTHSIETCS
JeHCTBHE). TIEHCTBHE).
Structure Subject + modal verb / equivalent | Subject + modal verb / equivalent +
(CtpykTypa) + V1 + object be + V3

must / must not

Inspectors must check every
batch.

The company must not ship
defective items.

Every batch must be checked.
Defective items must not be
shipped.

the sensors.

can/ could Sensors can record measurements | Measurements can be recorded
automatically. automatically.

may / might Engineers may repeat the test. The test may be repeated.

should Managers should investigate Repeated faults should be
repeated faults. investigated.

have to The company has to record all All measurements have to be
measurements. recorded.

need to The laboratory needs to calibrate | The sensors need to be calibrated.

3anoMHuTe: Cy6’beKT JICUCTBUS, BBOISAIIUICS by, OITyCKaeTCs, €CIIN OH HE BaXKCH.
Every batch must be checked.
The test may be repeated.
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12. Rewrite the sentences in the Passive Voice. Omit the agent when it is not
Important.

. Inspectors must check every batch.

. The technical team can repeat the test.

. Managers should investigate the cause.

. The company has to record all measurements.

. Engineers may repair a defective item.

. The operator must not ship the product.

. The laboratory needs to calibrate the sensor.

. The supervisor might approve the revised procedure.

coONOOlTHS~ WN -

13. Complete the quality-control instructions with suitable Active or Passive
modal forms.

Before production starts, the raw materials 1) (have to / inspect).
During production, operators 2) (must / record) the required
measurements. A defective item 3) (may / repair), but a dangerous
product 4) (must not / ship). If a sensor gives an unusual reading, the test
5) (may / repeat). The whole line 6) (not have to / stop) if
the defective item can be isolated. Repeated faults 7) (should /
investigate), and additional training 8) (can / provide) when necessary.

14. Find and correct the mistakes in the modal forms or meanings. One sentence

IS correct.

. Every finished product must checked before shipment.

. Inspectors has to record all measurements.

. Defective items do not have to be shipped to customers.

. Operators does not have to repeat the test if the reading is clearly within the
permitted range.

. The results should record in the inspection report.

. After training, new workers are able use the testing equipment.

. After a serious fault, the whole line may have to stopped.

. An uncertain batch might have to be isolated.

A WD

oo N O O1

15. Pair work

Work in pairs. You are a quality inspector and a production manager preparing
a quality-control procedure.

Choose one action and decide whether it is mandatory, prohibited, unnecessary,
recommended or possible. Student A explains the rule and the reason. Student B asks
two questions and suggests one improvement. Then swap roles.

Finally, agree on three rules that must be included in the factory procedure. Use
have to, must not, do not / does not have to and Modal Passive forms.

Actions:
recording critical measurements; stopping the whole line after one minor defect;
shipping a product before inspection; repeating an uncertain test; training a new
operator; isolating a defective batch; investigating repeated customer complaints.
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Useful language:
- The product has to / must be ...
- The product must not be ...
- The whole line does not have to be stopped if ...
- I think this rule is necessary because ...

16. Case study

Defective Electric Kettles

A factory produces electric kettles. Some kettles stop working after a few weeks.
Finished products are checked only at the end of production, electrical measurements
are not recorded during assembly, new workers receive little practical training, and a
defective batch is sometimes released when a deadline is approaching.

Possible measures: introduce electrical checks during assembly; record all test
results electronically; isolate uncertain batches; provide practical training; automate
routine measurements; investigate repeated complaints.

1. Which current practices are unacceptable, and which actions are mandatory or
prohibited?

2. Which checks and training should be introduced, and what can be automated?

3. Does the whole production line have to stop after one defective kettle is found? What
must not be shipped?

4. Choose the three measures that should be introduced first and explain their priority.

Use active modal equivalents and Modal Passive forms. Use the Useful language from

Exercise 17.

17. Writing

Write 7-8 sentences answering the question:
What rules should a factory follow to ensure product quality?
Use the notes below.
Incoming materials:

- inspect each delivery;

- record supplier and batch information.
During production:

- measure critical parameters;

- repeat uncertain tests;

- train new operators;

- do not stop the whole production line because of a minor defect unless safety is
affected.
Before shipment and after a defect:

- isolate defective items;

- do not release a batch before inspection;

- Investigate repeated faults and customer complaints.
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Use at least four words or expressions from the lesson:
quality control, inspection, defective item, legal standard, testing procedure, record
the measurements, repeat a test, comply with standards.

Use:

have to / has to at least once;

must not at least once;

do not / does not have to at least once;

at least two different Modal Passive forms;

should or can at least once;

at least two linking words or phrases.

Prompts:

Incoming materials have to be ...

Supplier and batch information must be ...

During production, every critical measurement must be ...

An uncertain test should be ...

The whole production line does not have to be stopped if ...

Defective items must not be ...

Repeated faults should be ...

As a result, product quality can be improved and ...

Linking words and phrases:
first, during production, before shipment, if, however, therefore, as a result.

18. Translate the text into Russian in writing, using a dictionary.

Standards and the Cost of Quality

When quality control fails, a company has to pay for it, often more than it
expects. A defective product that is found inside the factory must be repaired or
removed, and the company loses both time and materials. A defective product that
reaches a customer is far more expensive. It may have to be replaced free of charge,
the company may lose the customer, and its reputation may be damaged.

For this reason, engineers often say that quality is not an expense but a source of
savings. The money that a company spends on preventing defects — on better machines,
better materials and better training — is usually much less than the money it loses when
poor-quality products are made and sold.

A factory that takes quality seriously from the beginning therefore spends less
in the end, keeps its customers longer and earns greater trust in the market. Modern
companies regard quality control not as an optional expense but as a necessary part of
production that has to be planned from the start and monitored at every stage.
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LESSON 12. HEAT TRANSFER IN INDUSTRY

Discuss the questions before reading the text.

- Why does a metal pipe become hot when steam flows through it?
- How can moving air carry heat through a room?
- How does heat from a flame or the Sun travel through space?

1. Vocabulary for the lesson.

absorb (v) ob'zo:b MOTJIOIATh, BIIUTHIBATh

airflow (n) ‘eoflov IIOTOK BO3yXa

bar (n) ba: CTEPXKCHB, OPYCOK

conduct (v) kon'dakt MIPOBOMTD TEIUIO WA
SIIEKTPHUYCCTBO

conduction (n) kon'dakfon TETUIONPOBOAHOCTH

conductor (n) kon'dakto IPOBOTHHUK

convection (n) kon 'vek[on KOHBEKIIUS

convection current (n)

kon'vekJon karont

KOHBeKHHOHHBIfI ITOTOK

coolant (n) 'ku:lont OXJIaXKIar0IIast )KUIKOCTb,
TCIUIOHOCHTEIh

contact area (n) 'konteekt eorio TUTONIA/Ib KOHTAKTa

difference (n) ‘difrons pasHuIa

fan (n) faen BEHTHJISITOD

flame (n) fletm iams

foam (n) foom TIeHAa, TEHOTIACT

give off (phr v) grv of BBIJICIISIT, HCITYCKATh

heat exchanger (n) hi:t 1ks tfeind3o TEIJI000MEHHUK

heat-transfer (n) hi:t 'treensfs: TerIonepeaaya

insulation (n) .msjou’lerfon TETUTON3OJISITIHSI

mechanism (n) ‘'mekonizom MEXaHH3M, CITIOCO0
medium (n) ‘'mi:diom cpena; MaTepuaabHas cpena
mineral wool (n) ‘minoaral wol MUHEpaJIbHas BaTa
polished (adj) ‘polift TIOJINPOBAHHBIN

poorly (adv) ‘po:li TJI0X0, CJIa00

pump (n, v) pAmp HACOC; IepeKaYnBaTh
radiation (n) -rerdi erfon U3ITy9YCHHE

rate (n) rert CKOPOCTD

reflect (v) 11 flekt OTpaxkaTh

rough (adj) raf IIIEPOXOBATBIN, TPYOBIii
screen (n) skri:n dKpaH

surface (n) 's3:fis MIOBEPXHOCTD

surroundings (n pl)

so raondinz

OKpY’Karolas cpejia, OKpyKeHUe

transfer (v, n)

treens 'f3:; 'treensfs:

nepeIaBaTh; nepeaada
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2. Read and translate the text.

Heat Transfer in Industry

Heat transfer plays a central role in almost every industrial process. Whenever
there is a difference in temperature, thermal energy moves from a hotter region to a
colder one. Engineers designing heating, cooling and power systems have to consider
three basic mechanisms: conduction, convection and radiation.

In conduction, heat passes through a solid without movement of the material
itself. When one end of a metal bar is heated, faster-moving particles pass energy to
slower neighbouring particles. Metals conduct heat well and are widely used where
heat must be transferred quickly. Materials conducting heat poorly, such as wood, foam
or mineral wool, are used as insulation.

In convection, heat is carried by a moving liquid or gas. A heated fluid becomes
less dense and rises, while cooler fluid sinks. Moving continuously through the system,
the fluid forms a convection current and spreads heat through the whole volume.
Pumps circulating water and fans moving air can make this process faster and more
controlled.

In radiation, energy is transferred by waves, and no material medium is required.
Energy given off by a hot surface travels through space until it is absorbed or reflected
by another body. A dark, rough surface gives off and absorbs radiation well, while a
bright, polished surface reflects more of it. Engineers selecting surface materials take
these properties into account.

In real equipment, the three mechanisms usually work together. In a boiler,
radiation coming from the flame heats the tube walls. Heat passing through the metal
Is transferred by conduction, while water flowing inside the tubes carries energy away
by convection. In a heat exchanger, two flowing fluids move on opposite sides of a
wall and transfer energy without mixing.

The heat-transfer rate depends on the temperature difference, the contact area,
the material and the movement of the fluid. By changing these conditions, engineers
can speed heat transfer up where it is useful and slow it down where heat has to be
retained.

Knowing how heat moves, engineers can either assist it or reduce it. Where rapid
transfer is needed, good conductors, pumps and fans are used. Where heat must be
saved, insulation and reflecting screens are installed. In every case, all three
mechanisms have to be taken into account.

3. Answer the questions on the text.

1. Why does heat transfer play a central role in industrial processes?

2. What are the three basic mechanisms of heat transfer?

3. How is heat transferred by conduction, and why are metals widely used in heat-
transfer equipment?

4. How does a convection current form, and how can pumps and fans increase
convection?

5. How is energy transferred by radiation, and how do dark and polished surfaces
behave differently?
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6. How do conduction, convection and radiation work together in a boiler?
7. How does a heat exchanger transfer energy without mixing the fluids?
8. Which factors affect the heat-transfer rate, and how can engineers control it?

4. True or False? Read the statements. Correct the false ones.

Example: Conduction requires a moving fluid. — False. Conduction transfers heat
through a solid material.
1. Heat normally moves from a colder region to a hotter one.
2. Metals are good conductors of heat.
3. A heated fluid normally rises while cooler fluid sinks.
4. Radiation requires a material medium.
5. Dark, rough surfaces absorb radiation well.
. Inindustrial equipment, the three heat-transfer mechanisms often work together.
. The heat-transfer rate can be changed by changing the contact area or fluid
movement.

~N O

5. Match each heat-transfer mechanism with its description.

1. conduction | a) heat passes through a solid without movement of the material
2. convection | b) heat is carried by a moving liquid or gas
3. radiation | c) energy is transferred by waves and no material medium is required

6. Find in the text the English equivalents of the following expressions.

1. urpaTh HEHTPAIBHYIO POJIb B MPOMBIIIIEHHOM IMPOLIECCE;

2. pa3HUIla TEMIIEpaTyp;

3. UHXKEHEPbI, TMPOCKTUPYIOLUIUE  CUCTEMbl  OTOIUICHMS, OXJIAXACHUA U
HHEPreTHUECKUE CUCTEMBI;

4. MaTepHabl, MI0X0 MPOBOSIINE TETLIO;

5. JKUAKOCTb, HEMPEPHIBHO JIBIKYILASCA [0 CUCTEME;

6. Hacochl, oOecmeuMBalOIIUE  LUPKYJIALHUIO  BOABI, ¥  BEHTHJIATOPHI,
NepeMEIIaoNIe BO3IYX;

[. BHEeprus, UcXos1Ias OT ropsiueit MOBEPXHOCTH;

8. n3nmyueHue, HCXoasIIee OT MIIAMEHH;

9. Boza, TekyIas BHyTpU TPyO KOTa;

10. npuHUMAaTh BO BHUMaHUE BCE TPU MEXaHU3Ma TEIUIONEPEauH.

7. Fill in the gaps with the correct prepositions from the list: by, from, in, into, on,
through, to or with. Use each option once.

1. Heat moves a hotter region to a colder one.

2. Conduction transfers heat a solid material.

3. Convection currents form a heated liquid or gas.

4. A pump provides the system forced circulation.

5. Radiation is absorbed a dark surface.

6. The transfer rate depends the contact area.

7. Engineers take surface properties account.

8. All three mechanisms contribute heat transfer in industrial equipment.
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8. Match the words to make collocations from the lesson.

1. heat-transfer a) current
2. convection b) fluid
3. contact c) loss
4. mineral d) rate
5. reduce heat e) quickly
6. flowing ) wool
7. rough g) area
8. transfer heat h) surface

9. Practise the active vocabulary and word families.

A. Fill in the gaps with suitable words from the list. There are two extra options.
airflow, absorb, conduction, fan, foam, heat exchanger, mineral wool, pump,

surroundings, surface

Is used to circulate coolant through a cooling system.
through a workshop.
radiation effectively.
Is often installed around hot pipes to reduce heat loss.
transfers energy between two fluids without mixing them.
. Heat is always lost to the
contains small pockets of air and conducts heat poorly.
affects how much radiation is absorbed or reflected.

A

A
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B.

. A ventilation fan increases
. Dark, rough materials

: The type of

, SO insulation is important.

omplete the table with the missing words from the same word family.

Verb

Noun

Adjective

conduct

conduction

convect

convective

radiate

radiative

absorb

absorption

reflect

reflective

insulate

insulating

10. Translate the sentences into English using the vocabulary of the lesson.

1. Teno nepena€rcs ot 6oJiee ropsueit odnacT K 00JIee XOIOTHOM.
2. MeTanbl XOpOIIo TPOBOAST TEIUIO M HITMPOKO MCIIONIB3YIOTCS B TEIUIOOOMEHHOM

000pyI0BaHU.

3. Hacocbl o0ecrieuynBalOT HUPKYISALUUIO KUIKOCTH, & BEHTUIIATOPHI NIEPEMEIIAI0T

BO3JIYX.

o O~

. TéMHBIE HIEpOXOBATHIE MOBEPXHOCTH XOPOUIO MOTJIOMIAIOT U3ITYyUYCHHE.

. MuHepasibHas BaTa U MEHOIJIACT YMEHBIIAIOT HEXKENATEIbHbIE TEIIONOTEPH.

. CKOpOCTH Teronepeadyn 3aBUCUT OT Pa3HULIBI TEMIIEPATYP, IO KOHTAKTa
Y MaTepuala.

7. IIpu IpOEKTUPOBAHKUU MTPOMBIIILIEHHOW CUCTEMbI MHKEHEPHI YUUTHIBAIOT BCE TPU

MCXaHn3Ma TCILIOIICPCaavn.
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Grammar focus: Participle I and other V-ing forms

V-ing, mosket ObITh Participle | (meficTBUTEIbHOE IPUYACTHE HACTOSIIETO BPEMEHH ),
TaK ¥ repyHaueM. ['epyHauit OyaeT AeTalbHO U3ydaThCs MO3KeE.

Table 12.1. Functions of Participle | and other V-ing forms (®@yunxouu Participle
| u npyrue V-ing ¢gopmbi)

Function Structure Feature Example
(DyHkus) (CTpykTypa) (XapakTepucTnka) (Ipumep)
Participle I as an V-ing + noun [Tpu nmepeBoe moving air —
attribute before a OTBEYaeT Ha BOMPOC JBIDKYIIUICS BO3IYX;
noun «4TO JICTAFOIIUN 7. flowing water —
(Participle | B posn meKyujas Boja
onpeeleHus nepes
CYIIECTBUTEIbHBIM)
Participial phrase as | noun + V-ing + ... | IIpu nepeBome Water flowing through
an attribute after a OTBEYAET Ha BOMPOC the pipes carries heat.
noun «4TO JICJIAIOIIHI 7y, — Boga,
(O6opor ¢ Participle JIaeT IOTIOTHUTENIBHYIO | npomeKkaiouas yepe3
| B posn nH(OPMALIHIO O TpyOBI, IEPEHOCUT
onpejaeleHHs MOCJe CYIIIECTBUTEIIHHOM. TEIIO.
CYHIECTBUTEJIbHOI0)
Participle I as an V-ing phrase, main | ITpu nepesome Moving through the
adverbial modifier | clause OTBEYAET Ha BOMPOC exchanger, the fluid
(Participle | B poan «4TO Jenas?y. transfers heat. —
00CTOSITEJILCTBA) IIpoxo0s gepes
TEINIOOOMEHHHK,
KHUJIKOCTb IEPEHOCUT
TEIIO.
Participle | as part |[am/is/are +V- |OtnensHo He The fluid is moving
of a predicate in ing TICPEBOMTCSL. through the pipe. —
Present Continuous Kunkocts deuecaemcs
(Participle I B 0 TPyOaM.
cOCTaBe CKa3yeMoro
B Present
Continuous)
Gerund V-ing form used as | HaswiBaeT neiicTBue Heating water requires
(Cepynamii) a noun WIH TIPOoIEeCC. energy. — Haepes
BOJIbI TpeOyeT
SHEPTUH.
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11

. Identify the function of each V-ing form: Present Continuous, Participle | or

Gerund. If a sentence contains two V-ing forms, identify both. For Participle I,
state whether it is used as an attribute or an adverbial modifier.

12

The coolant is flowing through the pipes.

The coolant flowing through the pipes removes heat.

Flowing through the pipes, the coolant removes heat.

Heating water requires a large amount of energy.

Engineers are testing a new heat exchanger.

Engineers testing the new exchanger are recording the results.
Selecting the correct material is important.

A fan moving warm air increases convection.

NGO~ WDE

. Complete the sentences with the appropriate Participle | forms of the verbs

from the list. There are two extra verbs. Then state whether each Participle | form

Is used as an attribute or an adverbial modifier.
absorb, circulate, flow, give off, install, move, rise, select, test, transfer

1. The water through the tubes carries heat away.

2. Air above the furnace warms the ceiling.

3. Engineers the exchanger measured the inlet temperature.

4, through the system, the coolant absorbed excess heat.

5. A pump the fluid increases the convection rate.

6. the surface material, the engineer considered radiation losses.

7. The flame radiation heats the tube wall.

8. Workers mineral wool around the pipe wore protective gloves.
13. Rewrite the sentences by replacing the active relative clause with a Participle
| phrase.

Example: The water that flows through the exchanger carries heat. — The water
flowing through the exchanger carries heat.

coO~NOoOO OIS~ WN -

14,

. Engineers who design heat exchangers calculate the contact area.
. The air that moves through the duct carries heat to the workshop.
. A pump that circulates the fluid increases convection.

. The particles that move faster have more kinetic energy.

. The fan that forces air through the system uses electricity.

. The radiation that comes from the flame heats the tube wall.

. Workers who install insulation must protect their hands.

. The fluid that enters the exchanger has a high temperature.

Translate the sentences into English using Participle 1.

1. lopstumii BO3ayX, MOJHUMAIOIITUNCS HAJ TIEYBI0, CO3/1aéT KOHBEKIIMOHHBIN IMOTOK.

2. TennoHOCUTENh, MUPKYIUPYIOIIHUHA 110 CUCTEME, IEPEHOCUT TETUIOBYIO YHEPTHUIO.

3. Umxenepsl, A3MEPSIIOIINE TEMIIEPATYDPY, KOHTPOJIUPYIOT CKOPOCTh
TEIUIONIEPEIAUH.

4. Beibupas TerIon30JIAIHNI0, HHXCHEP YUUTHIBAeT pabouyro TeMIeparypy.

5. JIBurasce mo Tpybam, Bojia MOCTENEHHO OXJIAXKIAeTCsl.
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6. BeHTUnsTOp, MPOTOHSIIOMIMIA BO3TyX Yepe3 paiuaTop, yCUIMBAET KOHBEKIIHIO.

/. I3yuass MOBEpPXHOCTb, CIELUATUCTHI OMpPENeNUIn €€ CIOCOOHOCTh OTPaKaTh
U3ITy4YEHHE.

8. Marepuansbl, cojepkane HeOOJbIIME BO3AYIIHbIE TOJOCTH, 3(P(HEKTUBHO
YMEHBIIAIOT TEIUIONOTEPH.

15. Pair work

Work in pairs. You are a process engineer and a safety engineer discussing heat
transfer in an industrial system.

Choose one situation: water circulating in a heat exchanger; hot air rising above
a furnace; steam flowing through an uninsulated pipe; radiation travelling from a flame
to a wall; a fan moving air through a workshop.

Student A identifies the heat-transfer mechanism and explains whether heat
transfer should be increased or reduced. Student B asks two questions and proposes
one engineering change. Then swap roles and compare the two situations.

Use at least two Participle | attributes or participial phrases and one Participle
| adverbial phrase.

Useful language:

- The fluid flowing through ... carries ...

- Airrising from ... transfers heat by ...

- A pump / fan moving ... increases ...

- The heat-transfer rate can be increased / reduced by ...

16. Case study

Heat Loss in a Workshop

A workshop contains a furnace and several long steam pipes. The uninsulated
pipes run near the ceiling. Air rising from the furnace makes the upper part of the room
very hot, while workers near the floor still feel cold. A fan moving air through the room
is operating at low speed.

Possible measures: insulate the pipes with mineral wool; increase fan speed,;
install a reflective screen; move workstations away from the hottest area; change the
position of the air outlets.

1. Which heat-transfer mechanisms are present, and what are the main causes of
heat loss and uneven temperature?
2. How do the uninsulated pipes and slowly moving air affect energy use and
worker comfort?
3. Which measures would reduce heat loss, and which would improve air
circulation?
4. Which two measures should be introduced first? Consider energy saving, safety
and ease of implementation.
Use at least two Participle | attributes or phrases and one Participle | adverbial
phrase. Use the Useful language from Exercise 16.
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17. Writing

Write 7-8 connected sentences answering the question:
How is heat transferred and controlled in an industrial system?
Use the notes below.
Heat transfer:
- heat moves through solid walls by conduction;
- aflowing liquid or gas carries heat by convection;
- radiation transfers energy from hot surfaces by waves.
Engineering control:
- pumps and fans increase fluid movement;
- insulation reduces unwanted heat loss;
- reflective surfaces limit radiation;
- engineers consider the temperature difference, contact area and material.
Use at least four words or expressions from the lesson:
conduction, convection, radiation, convection current, heat-transfer rate, reduce
heat loss, take into account, insulation.
Use:
- at least two Participle | forms used as attributes or participial phrases
describing a noun;
- at least one Participle | adverbial phrase;
- all three mechanisms of heat transfer;
- at least two linking words or phrases.
Prompts:
- Heat moving through a solid is ...
- Afluid flowing through the system ...
- Rising through the system, the warm fluid ...
- Radiation coming from a hot surface ...
- Using a pump or fan, engineers ...
- Taking these factors into account, engineers ...

Linking words and phrases:
first, while, at the same time, because, as a result, therefore, finally.

18. Translate the text into Russian in writing, using a dictionary.

Thermal Insulation

Sometimes heat transfer is useful, but sometimes it must be reduced. To keep
heat where it is needed, engineers use thermal insulation. Materials containing many
small pockets of air, such as mineral wool or foam, conduct heat poorly. Because the
air trapped inside them cannot move easily, both conduction and convection are
reduced.

When pipes and walls are covered with insulation, much less heat is lost to the
surroundings. Steam or hot water flowing through an insulated pipe loses less energy
and reaches its destination at a higher temperature. In a cold store, the same insulation
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limits heat entering from outside. As a result, energy is saved and equipment is
protected.

Thicker and more effective insulation usually reduces heat loss, but insulation
also costs money. Selecting the insulation thickness, engineers have to balance energy
savings against the cost of the material. A well-insulated plant is cheaper to operate,
safer and more comfortable for employees. For this reason, engineers select the type
and thickness of insulation as carefully as other components of the system.
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LESSON 13. BOILERS AND STEAM GENERATION

Discuss the questions before reading the text.

- What is steam used for in industry and power plants?

- How is water turned into steam in an industrial boiler?

- Why must a boiler be operated carefully?

- Why must the water supplied to a boiler be cleaned?

- Compare the phrases heated water and water is heated. What is the difference
In their structure and meaning?

1. Vocabulary for the lesson.

boil (v)

boil

KUIIETh; IOBOJUTD JI0 KUIICHUS

boiler (n)
fire-tube boiler

water-tube boiler

‘boilo
‘faro tju:b boilo
'wo:to tju:b  boilo

KOTEI,
XKapoTpyOHBIN KOTEN;
BOAOTPYOHBIN KOTEN

boiling point (n) 'boiliy pont TOYKA KUTICHHSI

burst (v) b3:st JIOTIAThCsI, Pa3phIBATHCS
cover (v) 'kavo IOKPHIBATh

chimney (n) "t/imni JIBIMOBas TpyOa

damage (v) 'demid3 MOBPEKIATH

deposit (n) dr'pozit OTJIOKEHHE, OCATI0OK
economiser (n) 1 kpnomaizo PKOHOMaM3ep

escape (V) 1'skerp BBIXO/IUTh, YXOJHTh
feedwater (n) 'fi:d wo:to nuTaTelbHas BOJIA

fit (v) fit yCTaHaBIMBaTh, MOHTUPOBATH
flue gas (n) ‘flu: gees JBIMOBOM ra3

heat-transfer surface hit ‘trensf3: s3:fis | moBepxHOCTH TerI00OMEHa
(n)

insulation (n) 1msjou’lerfon TETUTON3OJISIIIHS, W30JISIIIHSI
maintain (v) mein tern 00CITy)KHBaTh; MOJICPKUBATH B

HCIIPABHOM COCTOSAHHH

operating condition (n)

‘'pparertin kon difon

YCJIIOBHUC DKCILTYAaTaAlluK

overheat (V) QuVa hiit neperpeBarh(cs)

recover (v) 1'kavo YTHIIU3UPOBATh,
PEKYIIEPHPOBAThH

safety device (n) ‘serfti di vais IPEIOXPaHUTEITHLHOE
YCTPOMCTBO

saturation (n) saet[o'rerfon HACBIIICHHE

scale (n) skeil HAKHUIIb

steam generation (n) 'stiim d3ena'rerfon | mMpOM3BOJCTBO Mapa,
naporeHeparus

superheated steam (n)

sw:pa hitid ‘stiim

[IeperpeThIi nap

thermal power plant (n)

'03:mal "pavo pla:nt

TCIIJIOBAA JJICKTPOCTAHINA

tube (n) tju:b TpyOa,
steel tube ‘sti:] ju:b cTajgbHas TpyoOa
untreated water (n) An'triztid ‘'wo:to HEIO/ITOTOBJICHHAS,
HEOYMIIICHHAS BOJIA
valve (n) veelv KJIaIlaH
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2. Read and translate the text.

Boilers and Steam Generation

In many industries and in almost every thermal power plant, steam is used to
carry energy from one part of a system to another. It is produced in a boiler, also called
a steam generator.

In a boiler, the water supplied to the system is called feedwater. Cleaned
feedwater is heated until it turns into steam. Heat is supplied by burning coal, oil,
natural gas or another fuel. Hot gases produced during fuel combustion pass either
inside or around steel tubes, while water flows on the other side. Heat passes through
the tube walls, the water reaches the boiling point, and steam is formed. The steam
formed in the boiler is separated from the water and sent to the next part of the steam
system.

Boilers are commonly divided into fire-tube and water-tube types. In a fire-tube
boiler, hot gases pass through the tubes and water surrounds them. In a water-tube
boiler, water flows through the tubes and hot gases pass around them. Water-tube
boilers can operate at higher pressure and are therefore widely used in large power
plants.

In large boilers, steam may be heated further. Steam heated above the saturation
temperature is called superheated steam and carries more energy. It is then sent to a
turbine or to process equipment.

Modern boilers are made of strong steel and covered with insulation to reduce
heat loss. Before flue gases escape through the chimney, they often pass through an
economiser. Heat recovered from the flue gases is used to warm feedwater before it
enters the boiler, reducing fuel use.

A boiler includes pumps, valves, instruments, controls and safety devices.
Valves fitted at key points control the flow of water and steam. Instruments measure
pressure, temperature and water level. If the pressure rises above a safe level, a safety
valve releases steam. All components must operate together under controlled
conditions.

Water quality and maintenance are essential. Untreated water leaves deposits or
scale on heat-transfer surfaces. Tubes covered with scale transfer heat less effectively,
so the metal may overheat and burst. Damaged insulation also increases heat loss. A
boiler kept clean, correctly adjusted and regularly inspected can operate safely and
efficiently for many years. Cleaned feedwater, undamaged insulation and tested safety
devices help to reduce fuel use and prevent an unplanned shutdown.

3. Answer the questions on the text.

. Where is steam produced in industry and power plants?

. How is cleaned feedwater turned into steam in a boiler?

. What happens to the steam formed in the boiler?

. What is the difference between a fire-tube boiler and a water-tube boiler?
. What functions do valves, instruments and safety devices perform?

. How does an economiser improve boiler efficiency?

. Why can deposits formed on the tubes cause overheating and damage?

~NOo OolTh~ WDN -
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4. True or False? Read the statements. Correct the false ones.
Example: Untreated feedwater improves heat transfer. — False. Untreated feedwater
forms deposits that reduce heat transfer.

1. In a fire-tube boiler, water flows inside the tubes.

2. Water-tube boilers can operate at higher pressure than fire-tube boilers.

3. Superheated steam carries less energy than ordinary steam.

4. An economiser recovers part of the heat remaining in the flue gases.

5. Safety valves are used to increase dangerous pressure.

6. Scale on heat-transfer surfaces can reduce heat transfer and cause overheating.

5. Find in the text the English equivalents of the following expressions.
1. mapoBoii KOTEN, WJIM TapOreHepaTop;
2. BOJla HArpeBaeTCsl, MOKA HE MIPEBPATUTCS B TIap;
3. ropsiure Ta3bl, 00pa30BaBIIUECS IIPH CTOPAHUH TOTUIHBA,;
4. BBICOKOE JaBJICHUE M TEMIICPATypa;
5. Boga momaércs ¢ MOMOIIBIO HACOCOB;
6. map, 06pa3oBaHHBIN B KOTJIE;
7. IpeIOXpaHUTENIbHbIEC YCTPOICTBA, YCTAHOBIICHHBIE HAa KOTIIE;
8. ypoBEeHb BOJIbI;
9. oTnoxkeHus1, 00pa3zoBaBIIKecs Ha TPyOax;
10. BBI3BIBATH NIEPETPEB U PA3PHIB TPYOHI.

6. Fill in the gaps with the correct prepositions from the list: above, at, by, from,
on, through, to or with. Use each option once.

1. Feedwater is supplied pumps.
2. Heat passes the tube walls.
3. Superheated steam is heated the saturation temperature.
4. Valves are fitted key points in the system.
5. The boiler is covered insulation.
6. Useful heat is recovered the flue gases.
7. The recovered heat is used warm the feedwater.
8. Deposits form heat-transfer surfaces.
7. Match the words to make collocations from the lesson.
1. cleaned a) heat loss
2. superheated b) device
3. safety c) feedwater
4. operating d) steam
5. steel e) conditions
6. recover f) tube
7. remove g) heat
8. reduce h) scale
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8. Match the terms with their definitions.

1. boiler a) a device that uses hot flue gases to warm feedwater before
it enters the boiler

2. economiser b) water supplied to a boiler

3. feedwater c) a device in which water is heated to produce steam

4. fire-tube boiler d) a hard mineral layer formed on heated surfaces

5. water-tube boiler |e) a boiler in which hot gases pass through tubes surrounded

by water

(o]

. safety device

f) a boiler in which water flows through tubes heated from
the outside

7. superheated steam

g) a device that protects equipment from dangerous operating
conditions

8. scale

h) steam heated above the saturation temperature

9. Complete the sentences with the correct form of the verbs in Active or Passive
Voice. There are two extra verbs.
boil, burst, clean, escape, flow, fit, operate, overheat, recover, supply

. Modern boilers
. Safety valves

. Feedwater
. Water

. Modern thermal power plants use special devices to
. If deposits are not removed, the tubes may
. If the pressure becomes too high, excess steam

at high pressure.
on every large boiler.
heat.

through the safety valve.
before it enters the boiler.

coONO OIS WN -

to the boiler by pumps.

. An overheated boiler tube may

Grammar focus: Participle I1; Forms of Participle |

Participle Il (V3) — ato crpamaTenbHOe mpUYacTHE MPOIICANIETO BpeMEHH. Y

npaBuIbHBIX riarosios Participle Il oopasyercs myTém npubasieHus okoH4aHus -ed.

Table 13.1. Functions of Participle |1 (®ynxuuu Participle 1)

attribute after a noun
(Onpenenenue moce

CYIIeCTBUTECJIABHOI'O, B
CoCTaBe NPpU4aCcTHOIrO
obopora)

OTBEUaAET Ha BOIIPOC
«UTO CIAEIAHHBIN?»;
UMeEET 3aBUCUMBIE
CJIOBA.

Function Structure Feature Example
(Pynkuusn) (Ctpykrypa) | (XapakTepucTHKa) (IMpumep)
Single Participle 11 as V3 + noun [Tpu mepesoe heated water — naecpemas

an attribute before a OTBEYAET Ha BONPOC | BOJA;

noun «arto caenanneiii?y. | cleaned feedwater —
(Onpe}]eﬂeﬂne nepesn oYuwenHas BoJa
CYLIECTBUTEJIbHBIM)

Participial phrase asan | noun +V3+ | IIpu nepeBoje Water heated in the

economiser enters the
boiler. — Bona, nacpemas
/ Komopas bviia Hacpema
B DKOHOMamsepe,
TOCTYNAeT B KOTEN.
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COCTABHOI'0 HIMEHHOT0
CKa3yeMoro, OnucbiBaeT
COCTOSIHME)

V3

Function Structure Feature Example
(PyHkus) (Ctpykrypa) | (XapakTepucTuka) (ITpumep)
Predicative (state be / seem / OmnwuceIBacT The valve is closed. —
description) remain + COCTOSTHUE Knanan zaxpoim.
(MUmenHast yacTh adjective-like | mpeamera.

BPCMCHHU, ITPUIHHBI
WJIN YCJIOBUS.

Part of a predicate in be + V3 OtnenbHO HE The valve is closed by the
Passive Voice and have + V3 HICPEBOIUTCSL. operator every evening. —
Perfect tenses Kitaman 3akpeiBaercs
(Yacthb cka3zyemoro npu OTIepPaToOPOM KasKIbIi
o0pa3oBaHuM BEyep.
CTPaAaTEJbHOrO0 32J10ra The operator has closed
1 BPeMEH rpynimbl the valve. — Oneparop
Perfect) 3aKpbll KITAlaH.
Adverbial Modifier (When/If) + IlepeBoautes ¢ (When) heated to 100 °C,
(O6cTosITENIBLCTBO) V3...,+noun | MOMOIIBIO the water starts to boil. —
«Oyayuu...» UM Byoyuu nazpemoi |
IPUIATOYHOTO Koeoa eé nacpesarom no

100 °C, Boga HaunMHAET
KUIIETD.

9. Complete the table with the missing words from the same word family.

Verb Noun Participle Il
heat heat
insulate insulated
operate operating
pressurise pressure
superheat superheating
damage damage
maintain maintained

10. Identify the function of the Participle Il form in bold: single attribute,
participial phrase, state description or Passive Voice predicate.

O©CooO~~NOoO O~ WN -

. The cleaned feedwater enters the economiser.

. Feedwater cleaned before use forms fewer deposits.
. The valve remains closed during normal operation.
. The valve is closed by the operator at the end of every shift.
. Steam produced in the boiler carries thermal energy.

. The boiler is covered with insulation during installation.
. Damaged insulation increases heat loss.

. The water level is measured continuously.

. The tubes remain blocked because of scale.

10. The tubes are inspected every month.

11. Choose the correct Participle | or Participle 11 form.

1. The hot gases heating / heated the tubes leave through the chimney.
2. The feedwater heating / heated in the economiser enters the boiler.
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3. The steam producing / produced in the boiler carries thermal energy.
4. The pump supplying / supplied feedwater operates continuously.

5. The valves fitting / fitted at key points control the pressure.

6. The deposits forming / formed on the tubes reduce heat transfer.

7. The water flowing / flowed through the tubes is heated by the gases.

8. The insulation protecting / protected the boiler walls reduces heat loss.

12. Rewrite the sentences by replacing the passive relative clause with a Participle
Il phrase.

Example: The water that is heated in the economiser enters the boiler. — The water
heated in the economiser enters the boiler.

1. The steam that is produced in the boiler is sent to the turbine.

2. The valves that are fitted at key points control the flow.

3. The instruments that are connected to the boiler measure pressure and temperature.
4. The feedwater that is cleaned before use forms fewer deposits.

5. The deposits that are formed on the tubes act as insulation.

6. The tubes that are covered with scale may overheat.

7. The heat that is recovered in the economiser warms the feedwater.

8. The insulation that was damaged during repairs must be replaced.

13. Translate the sentences into English using the vocabulary of the lesson. Use

Participle Il as a single attribute or in a participial phrase.
1. OunnieHHas nurTareiabHas BOJA, MOJaBaeMas HacoCaMH, CHayaja IMOCTYIMaeT B

SKOHOMaM3ep.

2. B sxxapoTpyOHOM KOTJIE TOPSYHE Ta3bl IPOXOIAT MO TPyOam, OKPYKEHHBIM BOIOH.
3. B BogoTpyOHOM KOTJIE BOJIa TEUET MO CTATBHBIM TPyOaM, HarpeBaeMbIM CHAPY KU
TOPSYUMH Ta3aMH.

. [leperpetsblit nap, HanpaBJIEHHBIN B TypOHUHY, COJAEPKUT OOJIbILIE SHEPTUU.

. [IpenoxpaHnuTenbHbIE KIanaHbl, YCTAHOBJICHHBIE B KIIIOUEBBIX TOUKAX, 3aIUIIAI0OT
KOTEJI OT OMACHOTO MOBBIIEHUS TaBJICHUS.

6. Teruio, yTHIM3MpPOBAaHHOE B DJKOHOMAai3epe, HUCHONB3YyeTCs [UIsl TMOJAO0TrpeBa
IIATATEILHON BOJIBL.

. TpyOBbl, MOKPBITHIE TOJICTHIM CJIIOEM HAKUIIH, TIEPEIAI0T TEII0 MeHee (P hEeKTUBHO.

8. Kotén, ounnieHHsplii ¥ MPOBEPEHHBIN MOCIIE PEMOHTA, MOXKET OBITh BO3BpAIIEH B

JKCIUTYaTalMIo.

o1 b
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Table 13.2. Forms and functions of Participle | (3ainoroBo-Bpemennsie ¢popMbI 1
dynxuun Participle 1)

having been +
V3

(O6cTosATENBCTBO, OOBIYHO
B HavaJIe MPEIOKECHUS)

Form Function and Position Example
(Dopma) (DyHKUMS ¥ N0JI0KEHHE) (ITpumep)
Participle I Attribute, after a noun The metal being heated is copper. —
Passive (Onpenenenue, CTOUT Haepesaemwiti metamn / Metain, komopwiii
being + V3 MOCJIE CYIIECTBUTEILHOTO) | Hazpesaemcsi, — 3TO MEMb.
Adverbial modifier, usually | Being heated, the metal expands rapidly. —
in the beginning of the Byoyuu nacpemoim, metaimi O5ICTPO
sentence pacmmupsiercsi. / Korga meramn HarpeBaroT, OH
(O6¢cTOATENBCTBO, OOBIYHO | OBICTPO PACIIIUPSICTCS.
B HavaJIe MPEJI0KECHUS)
Perfect Adverbial modifier, usually | Having circulated through the system, the
Participle in the beginning of the water returned to the boiler. — I1poiios o
Active sentence CUCTEMeE, BoJila BepHYyJach B KOTén. / [locne
having + V3 (O6cTosITENBCTBO, OOBIYHO | MO20 KaK 600a npouiia IO CUCTEME, OHA
B HavaJie TPeI0KCHUS ) BEpHYJIach B KOTEIL.
Perfect Adverbial modifier, usually | Having been cooled, the liquid contracted. —
Participle in the beginning of the Byoyuu oxnaxaéHHoOM, )KUAKOCTh CKaach. /
Passive sentence Tlocne moeo kak scudxkocmov oxnaouIu, OHA

CXKaJlaChb.

14. ldentify the form and function of the participles. Translate the following
sentences into Russian.
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15. Pair work

. Having reached its maximum temperature, the steam entered the turbine.

. The equipment being tested at the plant will be used for heat recovery.

. Designed for high efficiency, the new turbine operates at lower cost.

. Being cooled by the fan, the engine temperature dropped quickly.

. The adjusted valves allowed better control of the steam flow.

. Having been tested for several weeks, the new system was finally installed.
. Flowing through the pipes, the hot water heated the entire building.

. Having identified the fault, the engineer shut down the turbine.

. The engineers designing the new system considered all possible losses.

Work in pairs. You are a boiler operator and a maintenance engineer reviewing
boiler condition.
Choose one problem: untreated feedwater; tubes covered with deposits;
damaged insulation; an untested safety valve; a dirty economiser; unstable
superheated-steam temperature.
Student A describes the condition, its effect on boiler operation and the action
required. Student B asks questions, confirms the diagnosis and proposes a
maintenance action. Then swap roles and decide which problem must be corrected first.
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Use at least three Participle Il attributes or phrases and at least two Passive

Voice predicates.

Useful language:
- The tubes covered with ...

- The insulation damaged during ... must be ...
- The safety device fitted at ... should be ...
- This problem should be corrected first because ...

16. Case study

Deposits and Damaged Insulation
A factory boiler is using more fuel than last year. During inspection, engineers

recorded the following results:

Indicator / component

Inspection result

Fuel consumption

12% higher than last year

Outer boiler wall

unusually hot

Steel tubes covered with a thick layer of scale
Insulation damaged during recent repairs
Feedwater treatment not carried out regularly

1. What problems are shown, and how do they affect heat transfer, fuel consumption

and safety?

2. What should be cleaned, repaired, tested or replaced, and what should be done

with the feedwater?

3. Which action should be completed first? Explain your priority.
4. How should boiler performance be checked after the repairs?
Use Participle 1l phrases to describe the components and problems. Use the Useful

language from Exercise 14.

17. Writing.

Write 7-8 sentences answering the question: How is steam produced safely

and efficiently in a boiler?
Use the notes below.
Water and heat supply:

cleaned feedwater is supplied by pumps;

water and hot gases flow on opposite sides of the tube walls;

heat released by the fuel is transferred to the water.

Steam and safety:

steam produced in the boiler is collected and may be superheated;
valves fitted at key points control pressure and flow;

safety devices are tested regularly.

Efficiency and maintenance:

heat remaining in the flue gases is recovered in an economiser;
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deposits formed on the tubes are removed;

damaged insulation is repaired.

Use at least three Participle Il attributes or phrases, at least two Passive
Voice predicates and at least two linking words or phrases.

Use at least four words or phrases from the lesson: feedwater, steel tube,
superheated steam, safety device, economiser, deposit, operating condition, recover
heat, remove scale, damaged insulation.

Useful sequence markers: first, then, after that, before, because, as a result,
finally.

18. Translate the text into Russian in writing, using a dictionary.

Boiler Efficiency

Boiler efficiency shows how much of the energy contained in the fuel is
converted into useful heat in the steam. In a modern boiler, most of the energy is used,
but some is carried away with the hot flue gases or is lost through the boiler walls.

To improve efficiency, heat from the flue gases is often recovered and used to
warm feedwater before it enters the boiler. An economiser is installed for this purpose.
Heat-transfer surfaces are kept clean because deposits formed on them slow down heat
transfer. Properly maintained insulation also helps to reduce heat loss through the
boiler walls.

Clean surfaces and effective insulation reduce the amount of fuel needed to
produce the same quantity of steam. Even a small improvement is valuable because an
industrial boiler operates for many hours every day, and the fuel saved over a year can
represent a large sum of money.
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Discuss the questions before reading the text.
- How can the energy of moving steam be made useful?
- What turns the generator in a power plant?
- What happens to the steam after it has done its work?

1. Vocabulary for the lesson.

LESSON 14. STEAM TURBINES

arrange (v) o reind3 pacmoJiaraTh, pa3MeniaTh
blade (n) bleid JIOTIaTKA TYPOUHBI
closed loop (n) klovzd lu:p 3aMKHYTBIH KOHTYP
condenser (n) kon'densa KOHJICHCATOD
convert (V) kon 'v3:t IpeoOpPa3OBHIBATH
curved (adj) k3:vd W30THYTBIN

direct (v) do'rekt HaIPAaBIIATh

divide (V) di'vaid JICIIATD, PA3JICIISATh
expand (V) 1k’'spaend paCIIUPSTHCS
expansion (n) 1k'spanfon pacimpeHne
generator (n) ‘dzenorerto TeHepaTop

high-pressure section (n)

har 'prefs sekfon

CCKIIMA BBICOKOI'O OJaBJICHH A

high-pressure steam (n)

har 'prefs sti:m

Imap BEICOKOI'O OAABJICHUSA

leak (v, n)

lizk

IIPOTCKATh, YICKATh, YTCUKA

low-pressure section (n)

louv "prefo sekfon

CCKI M HU3KOI'O JaBJICHUA

maintain (v)

mein ' temn

00CITy’KUBAaTh, OJICPKUBAThH

mechanical work (n)

ma keaenikal w3k

MCXaHHNYCCKasi pa60Ta

outlet (n) ‘avtlet BBIXO/I, BBITYCKHOM MaTpy0oK
pull (v) pol TSHYTh, BBITSTUBAThH
push (v) puf TOJIKATh

rotate (v) rou tert BpallaTbCs

rotor (n) 'Toutd poTop

row (n) o0 psn

shaft (n) Ja:ft BaJI

stage (n) sterds CTYIICHb, 3TaIl

steadily (adv) ‘stedili pPaBHOMEPHO, YCTOMYHBO
steam cycle (n) sti:m  satkol IapPOBOH KT

strike (V) straik yaapsiTh

turbine (n) 't3:bain TypOMHa

turbine casing (n)

‘t3:bain _keisin

KOpIyC TYpOUHBI

give up energy (phrase)

grv Ap 'enad3zi

OTJAaBaTh DHEPTHUIO

make the shaft rotate

(phrase)

meik 09 Ja:ft
rov tert

34CTaBJIATH BaJl BpallaTbCA

operate reliably (phrase)

‘pparett 11 larobli

paboTath HAAEKHO

restore perfo rmance

(phrase)

11 sto: pa ' fo:mons

BOCCTaHaBJINBATh
IMMPOU3BOAUTCIBHOCTD

turn steam back into

water (phrase)

t3:n sti:m bak
‘to ‘'wo:ta

mpeBpaiarh map oOpaTHO B BOIY
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2. Read and translate the text.

Steam Turbines

After steam has been produced in the boiler, its energy has to be converted into
useful work. In most thermal power plants, this conversion is carried out by a steam
turbine.

A steam turbine has a rotor consisting of a shaft with many curved blades fixed

to it. High-pressure steam is directed onto the blades. As the steam strikes their curved
surfaces, it pushes the blades and makes the shaft rotate. The rotating shaft is connected
to an electric generator, which converts mechanical energy into electricity.
The blades are arranged in several rows. As steam passes from one row to the next, it
expands, its pressure and temperature fall, and it gradually gives up its energy. Large
turbines are often divided into high-pressure and low-pressure sections so that steam
energy can be used effectively at every stage of expansion.

The steam leaving the final stage is sent to a condenser, where it is cooled and
condensed into water. The water is then pumped back to the boiler, forming a closed
steam cycle. With the same water being used repeatedly, the plant reduces water
consumption and supports continuous operation.

A steam turbine operates under extremely difficult conditions. The shaft rotates
thousands of times per minute, and the blades are continuously struck by hot steam.
Turbine components must therefore be made of suitable materials, shaped accurately,
inspected regularly and maintained with great care.

With the shaft turning at a steady speed, the generator produces stable electrical
output. With the blades arranged in several rows, steam expands gradually and gives
up its energy efficiently.

3. Answer the questions on the text.
1. How is the energy of steam converted into useful work?

. What does the rotor of a steam turbine consist of?

. How does high-pressure steam make the shaft rotate?

. What is the rotating shaft connected to, and what does the generator produce?

. What happens to the pressure, temperature and energy of the steam as it passes

through the turbine?

6. Why are turbine blades arranged in several rows and large turbines divided into
sections?

7. What happens to the steam after it leaves the final turbine stage?

8. Why must turbine components be inspected and maintained carefully?

OB Wi
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4. True or False? Read the statements. Correct the false ones.
Example: The shaft is connected to a condenser. — False. The shaft is connected to an
electric generator.
1. High-pressure steam is directed onto the curved turbine blades.
2. Large turbines consist of only one row of blades.
3. Steam pressure and temperature fall as the steam moves through the turbine
stages.
4. The steam leaving the final stage is returned directly to the boiler as steam.
5. A closed steam cycle allows the same water to be used repeatedly.
6. Turbine blades and other components require regular inspection and
maintenance.

5. Find in the text the English equivalents of the following expressions.

. U30THYTHIC JIOMIATKH, 3aKPETUICHHBIC Ha BAJTY;
. TIap BBICOKOTO JIaBJICHUSI, HAIIPABIISIEMbII HA JIONATKH;
. BpaIlaouiics Ba;
. BaJI, COSMHEHHBIN C DJIEKTPUUECKUM T'€HEPATOPOM;
. TIap, TePEXOAAIINIA OT OTHOTO Psi/ia JIOMATOK K CIIEAYIOIIEMY;
. TypOUHBI, pa3/iel€HHbIC HA CEKIIUU BBICOKOTO M HU3KOTO JaBIICHMUS;
. TIap, BBIXOJISIINHN U3 TMOCIECAHEN CTYIICHHU;
. IPY MHOTOKPATHOM HCITOJIb30BAaHHH OJTHOW U TOH YK€ BOIBI;
. TIpY BaJie, BPALIaloMIeMCs C TOCTOSTHHON CKOPOCTHIO;
10. mocne 3aBepIieHHs IPOBEPKH.
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6. Fill in the gaps with the correct prepositions from the list: after, at, back, into,
onto, through, to or with. Use each option once.

1. Steam is directed the turbine blades.

2. The shaft is connected an electric generator.

3. Thermal energy is converted mechanical work.

4. Steam expands as it passes the turbine.

5. The water is pumped to the boiler.

6. Energy is given up each stage.

7. The unit is returned to service the inspection.

8. The generator produces stable electrical output the shaft turning
steadily.

7. Match the words to make collocations from the lesson.
1. curved a) performance
2. rotating b) work
3. high-pressure C) output
4. low-pressure d) blades
5. mechanical e) energy
6. stable electrical f) steam
7. restore g) section
8. give up h) shaft
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8. Match the terms with their definitions.

1. shaft a) a machine that converts mechanical energy into electricity

2. blade b) the rotating assembly consisting of a shaft and blades

3. rotor c) a device in which steam is cooled and condensed into water

4. turbine d) a curved component fixed to the rotor and acted on by steam

5. generator e) a machine that converts the energy of steam into mechanical
work

6. condenser f) one part of a turbine in which steam expands and transfers
energy

7. stage g) the outer structure that contains the turbine components

8. turbine casing | h) arotating bar that transfers mechanical work

9. steam cycle 1) the closed process in which water becomes steam and is later
condensed

9. Complete the table with the missing words from the same word family.

Verb Noun Adjective / Participle
rotate rotation
expand expanded
convert converted
condense condensed
connect connected
arrange arranged

10. Translate the sentences into English using the vocabulary of the lesson. Pay
attention to the use of Participles.

1.

2.
3.

o1~

[Tap BBICOKOTO IaBJIEHUS HAIIPABIISAECTCS HA U30THYTHIE JIOTIATKU U 3aCTABIISET BaJl
BpalaThCS.

Bpamaronuiicst Bajl COETMHEH € AIIEKTPUUECKUM T€HEPATOPOM.

JlonaTky pacmoioKEeHbl B HECKOJBKO PSIOB, MO3TOMY Map OTHAET SHEPTUIO
ITOCTEIEHHO.

. [Tap, nokuaaromuil MOCAEAHIO CTYIIEHb, HAITPABIISIETCS B KOHACHCATOP.
. Ilocne Toro kak mpoBepka ObUIa 3aBeplleHa, TypOuMHA Oblla BO3BpalllEHA B

OKCILTyaTalnuIro.

.OI[Ha N Ta XC BOJAa MCIIOJB3YCTCA MHOI'OKPATHO, IMO3TOMY OJJICKTPOCTAHIIUSA

COKpamacT HOTpe6J'IeHI/Ie BOJBI.

. [loBpexx 1€HHBIE JONATKU JIODKHBI OBITH 3AMEHEHBI, a 3arPSA3HEHHBIC TTOBEPXHOCTH

— OYHMIIICHBI.

. Eciiu IIPOU3BOJUTCIIBHOCTD Typ6I/IHBI CHU3WJIACh, HHXKCHCPBI JOJUKHBI BBIAIBUTDH

YTE€UKY U BOCCTAaHOBUTH €€ paboTy.
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Translation focus: as

Table 14.1. Common meanings and Russian translations of “as” (3nauenusi cjioBa
“as” M ero nepeBo/i HA PyCCKHii A3bIK)

Meaning Translation pattern Example
(3nauenne) (Moaesb nmepeBoja) (IMpumep)
Time: when/ | korna; B To Bpems kak; | As steam passes through the turbine, its pressure
while 10 Mepe TOro Kak falls. — Ilo mepe moeo kax nap mpoxoauT uepe3
TypOHMHY, €T0 IaBJIEHUE CHIDKACTCS.
Reason: MIOCKOJIBKY; TaK KaK As turbine components operate under difficult
because / conditions, they must be inspected regularly. —
since Ilockonbky KOMIOHEHTHI TYpOUHBI pabOTaIOT B
CJIOXKHBIX YCJIOBHSIX, MX HEOOXOIMMO PEryIsipHO
IIPOBEPSTh.
Comparison: | Tak e ... KakK; The shaft must rotate as steadily as possible. —
as...as HACTOJBKO ... Baun noikeH Bpaiatbes Kaxk ModicHo bogee
HACKOJIBKO, KaK MO>KHO PABHOMEDPHO.
Example: HarpuMep; TAaKOH Kak; Materials such as special steels are used for
such as TaKHe Kak turbine blades. — Jliist u3roToBIEHMS JIOIATOK

TypOMHBI UCTIOJB3YIOTCA TAKHE MATEPHUAIIBI, KAK
CIELUAJIbHBIC CTAJIN.

Time: as soon
as

KaK TOJIbKO

The control valve opens as soon as the pressure
rises. — Perynupyromumii Ki1arnaH OTKPBIBAETCS,
KAakK moJibKo IIOBBIIIACTCS JaBJICHHC.

11. Translate the sentences into Russian, paying attention to the different
translations of as.

~NOoO ok wWwN -

. As the steam enters the turbine under high pressure, the blades begin to rotate.

. As the steam passes through the rows of blades, it gives up its energy

. The turbine shaft rotates as fast as necessary to generate electricity.

. Such materials as special steels are used for making the blades.)

. The steam transfers its energy to the blades as soon as it strikes them.

. As high-pressure steam is directed onto the blades, it makes the shaft rotate.

. As the blades are arranged in several rows, the steam gives up its energy
gradually.

8. As technology develops, turbines become more efficient.
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Grammar Focus: Absolute Participial Construction

Table 14.2. Absolute Participial Construction (He3aBHCHMMBI NPHYACTHBIN
odopoT)
Features of an Absolute Participial Construction
(OcoGeHHOCTH HE3aBHCHMOTO PUYACTHOIO 060POTA):
— It consists of a noun (pronoun) + a participle.
OH COCTOUT U3 CYHIECCTBUTCIbHOT'O (MCCTOI/IMCHI/IH) " Ipu4acTus.
- ltis separated from the main clause by a comma.
OH oTaensieTcss OT OCHOBHOM YacCTH MPEJIOKEHUS 3aIsITOM.
— It can be introduced by with.
OH MOXeT BBOJUTHCS mpeiorom With.
- Itis translated as a clause, with the noun (pronoun) functioning as the subject
and the participle functioning as the predicate.
HpI/I IepeBoOaAc OH 0OBIYHO Hepe,ﬂaéTCSI IMPpUAATOYHBIM HIIH CaMOCTOATCIIbHBIM
MPEIJIOKEHNUEM, B KOTOPOM CYHIECTBUTEIbHOE (MECTOMMEHNUE) BBIMOJIHAET (PYHKIUIO
MoAJICKallero, a Mpu4acTruc HCpCI{&éTCH CKa3yCMbIM.

Position Example
(IToJ10:xeHUeE) (ITpumep)
In the beginning of the | The water having been heated, steam began to form. — Korna / Tak
sentence kak / Ilocae Toro, Kak Boja Obljia HarperTa, Ha4ajil 00pa30BBIBATHCS
(B nauane nap.
MPEIOKECHHU) With the new boiler installed, the old one was taken out of service. —
Tak KaKk HOBBLIA KOTEI ObUI YCTAHOBJICH, CTaprﬁ BBIBCJIU U3
OKCILTyaTalnuu.
In the end of the The steam entered the turbine, its temperature being extremely high.
sentence — Ilap moctyman B TypOMHY, NpMY€éM ero Temrmeparypa Oblia
(B koHIIe Upe3BLIYaHO BLICOKOM.
MIPEIOKEHUS ) The boiler was shut down, with the pressure being too low. — Kotén
ObUT OCTAHOBJIEH, TAK KaK / MpW4Y€éM JaBJIEHHE OBLIO CIIHMIIKOM
HU3KUM.
The boiler operates safely, with the pressure being constantly
monitored. — Kotén pabortaeT Oe30macHO, NMPHYEM JIaBICHHUE
IOCTOAHHO KOHTPOJIHMPYETCA.

12. Complete the text with the correct Participle | or Participle 11 forms.

Steam 1) (produce) in the boiler enters the turbine through special pipes.
2) (strike) the blades, it transfers its energy to the rotating shaft. 3)

(pass) through several stages, the steam loses pressure and temperature. 4)

(cool) in the condenser, it becomes water again. The water 5) (pump) back
to the boiler begins another cycle. The inspection 6) (complete), the
operators can restart the unit. 7) (maintain) properly, the turbine can operate
reliably for many years.
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13. Find the Absolute Participial Construction in each sentence, identify its
subject and expand it into a full clause.

1.

The pressure falling, the steam entered the low-pressure section.

2. The inspection having been completed, the operators restarted the turbine.
3. The water being heated, steam was produced at a steady rate.

4. The steam entered the turbine, its temperature remaining extremely high.
5. All safety checks completed, the unit was returned to service.

6.
7
8
9.
1

The blades having been cleaned, turbine output increased.

. The steam leak identified, the plant was shut down for repairs.
. The pressure increased, with the outlet valve being closed.

The engineers having identified the leak, the plant was shut down for repairs.

0. With the condenser operating correctly, the outlet pressure remained low.

14. Combine the sentences using with + noun + Participle I or Participle II.

Example: The shaft was turning steadily. The generator produced stable electrical
output. —With the shaft turning steadily, the generator produced stable electrical
output .

A WN

o N O O1

. The blades were arranged in several rows. The steam expanded gradually.

. The cooling water was circulating. The condenser operated normally.

. The outlet valve was closed. The pressure increased.

. The generator was connected to the shaft. Mechanical energy was converted into

electricity.

. The rotor was rotating at full speed. The vibration level remained acceptable.
. The inspection was completed. The unit was ready for operation.

. The blades were cleaned. Turbine output increased.

. The steam leak was repaired. Turbine performance improved.

15. Choose the correct form: Passive Voice, Participle I, Participle Il or an
absolute construction.

W

Steam directing / directed onto the blades makes the shaft rotate.

Steam striking / struck the blades transfers energy to the rotor.

The blades are inspected / inspecting every month.

With the cooling water flowing / flowed through the tubes, the condenser operates

correctly.

O~ O

The inspection completing / completed, the operators restarted the unit.
The steam has expanded / has been expanded through several stages.
Damaged / Damaging blades must be replaced.

All checks completed / completing, the turbine was returned to service.
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16. Analyse the sentences according to the given algorithm.

For each sentence:
1) underline the finite predicate and identify its tense and voice;
2) find the subject;
3) identify the Participle I / Participle Il phrase or absolute construction;
4) expand the shortened construction into a full clause; 5) translate the sentence
into Russian.
1. Steam directed onto the blades turns the shaft.
2. With the blades arranged in several rows, steam gives up its energy gradually.
3. The outlet pressure being low, the steam expanded further inside the turbine.
4. The inspection completed, the turbine was restarted.
5. Sensors installed near the casing are monitoring shaft vibration.

17. Pair work

Work in pairs. You are a turbine engineer and a trainee describing the steam
cycle.

Choose one part of the process: steam entering the high-pressure section; steam
striking the blades; the shaft driving the generator; expanded steam entering the
condenser; condensed water returning to the boiler.

Student A describes the stage using Passive Voice and participial phrases.
Student B asks clarifying questions and rewrites one participial or with-construction
as a full clause. Then swap roles and combine both descriptions into one complete
sequence.

Use at least two Passive Voice forms, one Participle | phrase and one Participle
Il phrase.

Useful language:

- First, steam is directed onto ...

- Striking the blades, the steam ...

- The rotating shaft is connected to ...
- Finally, the condensed water is ...

18. Case study
Falling Turbine Output
A steam turbine now produces 8 % less electricity from the same steam flow.
Inspection results are shown below:

Indicator / component Inspection result
Electrical output 8 % lower with the same steam flow
Blade rows covered with dirt
Turbine casing small steam leak detected
Shaft vibration 20 % above the normal level
Condenser operating normally
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1. Which faults have been identified, and how may they affect efficiency, safety and
reliability?
2. Which components should be cleaned, repaired or checked, and which action has
the highest priority?
3. What conditions must be confirmed before the turbine is restarted?
4. Summarise one finding using with + noun + Participle I / 11, then express the same
idea as a full clause.
Use at least two Passive Voice forms, two Participle | or Participle Il phrases and one
with-construction. Use the Useful language from Exercise 17.

19. Writing.

Write 7-8 sentences answering the question: How does a steam turbine
convert steam energy into electricity, and how is reliable operation maintained?

Use the notes below.

Energy conversion:

high-pressure steam is directed onto curved blades;

steam striking the blades makes the shaft rotate;

the rotating shaft drives the generator;

- expanded steam is sent to the condenser.
Reliable operation:

blades are kept clean;

steam leaks are repaired,;

shaft vibration is monitored,

low pressure is maintained in the condenser.

Use at least four words or expressions from the lesson: blade, shafft,
generator, stage, condenser, be directed onto the blades, give up energy, turn steam
back into water.

Use:

at least three Passive Voice forms;

one Participle | phrase;

one Participle Il phrase;

one construction with with + noun + Participle 1/ 11, if appropriate;

clear sequence markers;

at least one sentence about maintenance or monitoring.

Prompts:

First, high-pressure steam is ...

Striking the blades, the steam ...

The rotating shaft ...

With the blades arranged ...

The expanded steam ...

To maintain reliable operation, ...

Before the turbine is restarted, ...

Finally, ...

Useful sequence markers: first, then, next, after that, as a result, finally.
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20. Translate the text into Russian in writing, using a dictionary.

The Condenser

The condenser is an important part of every steam power plant. Its task is to turn
the steam leaving the turbine back into water. Inside the condenser, steam is cooled by
cold water flowing through tubes. As the steam loses heat, it condenses. The
condensate is collected at the bottom of the condenser and returned to the boiler.

The condenser does more than recover. The condensate is collected at the bottom
of water. By condensing the steam, it maintains low pressure at the turbine outlet. This
allows the steam to expand further through the turbine and give up more of its energy.
Cooling water may be taken from a river or the sea, or it may be cooled in cooling
towers and used again.

Without a condenser, the plant would require a continuous supply of fresh water,
and more energy would be wasted. With the condenser operating correctly, the
condensate can be returned to the boiler and reused in the steam cycle, while the
efficiency of the whole plant is improved.
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LESSON 15. ENERGY EFFICIENCY

Discuss the questions before reading the text.
- How can a factory use less energy?
- Why is a modern LED lamp more efficient than an old lamp?
- What do you do at home to save energy?

1. Vocabulary for the lesson.

afford (v) o'fod I03BOJISITH ce0Oe

awareness (n) o' 'weanas OCBEIOMJIEHHOCTb,
IOHUMaHWE Ba)KHOCTH;

raise awareness (phrase) MOBBIIIATh

OCBEJIEMJICHHOCTh

bill (n) bil cuéT

calculate (v) ‘keelkjolert pacCUHUTHIBATh

carry out (phr v) ‘keeri aot IPOBOJIUTH

consume (V) kon'sjum noTpeOIIATh

dependent (adj) di'pendont 3aBHCHMBII

efficient (ad)) 1 fifont 3¢ (HEKTUBHBIMH,
sHeprodpGeKTUBHBIN

electricity and fuel bills
(phrase)

1 lek 'trisoti ond ‘fju:al
bilz

oruiara OSJICKTPOSHCPIUHU U
TOIIJIMBA

emissions (n, pl)

1 mifonz

BBIOPOCHI

employee (n)

1m plomi:

COTPYIHHUK, paOOTHUK

energy audit (n)

‘enadzi o:dit

DHEPTETUYCCKUN AyJIUT

energy conservation (n)

‘enadzi konsa veifon

sHEeprocoepexeHue,
paroHaIbHOe
WCTTIOJIb30BAHNE SHEPTHH

energy consumption (n)

‘enad3i kon 'sampfon

noTpedJIeHUe SHEPTUU

energy efficiency (n) ‘enadzi 1 fifonsi 9HEProdPPeKTUBHOCTD
environment (n) m varronmont OKpYy’Karomas cpeaa
equipment (n) 1 kwipmont 000pynOBaHUE

fuel (n) fju:al TOIIJIMBO

harmful (adj) ‘ha:mfal BpPEIHBIN

heat loss (n) hi:t lps NOTEPsI TeIIa, TEIIONOTEPH
improve (v) m pru:v yAy4lllaTh, MOBBIIIATH

improvement (n) m pru:vmont yIAy4llICHHE,
yYCOBEPIIIEHCTBOBAHUE

insulation (n) .Insjo lerfon V30JISIIAS], TETIOU30JISLIMS

install (v) m sto:l yCTaHaBJIUBATh

LED lamp (n) el i 'di: lemp CBETO/IMOJIHAS JITaMIIa

lighting (n) lartiy OCBELIECHUE

measure (n) ‘'me3o Mepa, MEpONPUSITHE
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meet energy needs (phrase)

mi:t ‘enad3i ni:dz

YAOBIIETBOPSThH
NOTPEOHOCTH B YHEPTUU

perform (v) po ' form BBITIOJTHSTh
protect (v) pro tekt 3aIUIIATh
recover (V) 11 kAvo pEKyneprupoBaTh
reduce (v) 1 dju:s COKpaIiaTh
release (v) 11 li:s BBIJICJISTh, BBITYCKATh
renewable energy (n) 11 nju:obal ‘enad3i BO300HOBJIsIEMast YHEPTUS
replace (with) (v) 11 plers 3aMEHSITh
save energy (phrase) serv ‘enad3i YKOHOMHUTD YHEPTHUIO
savings (n, pl) ‘keelkjolert  po'tenfal | skoHOMUS

'SeIvinz
switch to (v) switf to NEPEXOAUTh Ha
turn into (phr v) t3:n Intu: IIPEBpAIIATh B

uninsulated (adj) .An 'msjolertid HEU30JIMPOBAHHBIN, 0e3
TETJION30JIS AN

valuable (adj) ‘'veeljuabal I[CHHBIN

waste (n, v) weist MOTEPH, OTXOABI, TPATUTH
BITYCTYIO

waste heat (n) weist hi:t OTXOJIA11Iee, COPOCHOE TEILIO0

waste heat recovery system | weist hiit 11 kavori | cuctema peKyIepanuu

(phrase) _sistom OTXOJIAIIEro Teria

2. Read and translate the text.

Energy Efficiency

Energy is valuable and, in many cases, expensive, so people try not to waste it.

Energy efficiency means using less energy to do the same useful work. An efficient
machine performs the same task while consuming as little energy as possible.
We can see the idea of efficiency very clearly in lighting. An old lamp turns only a
small part of its electrical energy into light; most of the rest is released as unwanted
heat. A modern LED lamp gives the same amount of light but uses much less
electricity. The LED lamp is therefore more efficient.

Energy efficiency is important for several reasons. First, it saves money: a
factory that uses less energy spends less on its electricity and fuel bills. Second, it
protects the environment, because lower energy use means burning less fuel and
releasing fewer harmful gases. Third, it makes a country less dependent on imported
fuel.

In industry, engineers improve efficiency in many ways. They add insulation to
pipes and buildings to reduce heat loss. They recover waste heat and use it again in
other processes. They also replace old equipment with modern, more efficient
machines. Many factories have already reduced their energy use by combining these
measures. Even small improvements can save large amounts of energy over time.

For all these reasons, energy efficiency is often called the “first fuel”. It is one
of the cheapest and cleanest ways to meet our energy needs, because the best kilowatt-
hour is the one that we do not have to produce at all.
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3. Answer the questions on the text.

~ O O1 A~ WN B

. What does energy efficiency mean?

. What happens to the electrical energy in an old lamp?

. Why is a modern LED lamp more efficient than an old lamp?

. Why is energy efficiency important for factories, the environment and a country’s

energy security?

. How do engineers improve energy efficiency in industry?
. What have many factories achieved by combining these measures?
. Why is energy efficiency sometimes called the “first fuel”?

4. True or False? Read the statements. Correct the false ones.
Example: Energy efficiency means using more energy to do the same work. — False.
Energy efficiency means using less energy to do the same work.

1.
2.
3.
4.
5.

6.

Energy efficiency means doing the same useful work with less energy.

An old lamp turns most of its electrical energy into light.

A modern LED lamp produces the same amount of light while using less
electricity.

Lower energy use means that factories burn more fuel and release more harmful
gases.

Engineers can improve energy efficiency by adding insulation, recovering waste
heat and replacing old equipment.

Energy efficiency is called the “first fuel” because it is one of the most expensive
ways to meet energy needs.

5. Find in the text the English equivalents of the following expressions.

. BBITIOJIHATH TY € MOJIE3HYI0 padoTy;

. IOTPEOJISATH KaK MOKHO MEHBIIIE YHEPTUH;

. TIpEBpaIIaTh dJIEKTPUUECKYIO YHEPTUIO B CBET;
. BBIZICJIATRCS B BUJIE HEXKEIATEIILHOTO TEIIA;

1
2
3
4
5.
6
7
8

CHHU3UTDH 3aBUCUMOCTDb OT UMIIOPTHOI'O TOILJIMBA,

. COKpauaTh TEIIONOTEPH;
. PEKyNIEpUpOBATH OTXOSAIEE TEMIIO;
. YIIOBJIETBOPSATH MOTPEOHOCTH B SHEPTHUH.

6. Fill in the gaps with the correct prepositions from the list: as, for, in, into, on,

over,

~NOoO ok wnN -

to or with. Use each preposition once.

. An old lamp turns only a small part of its electrical energy light.

. Most of the remaining energy is released unwanted heat.

. A factory that uses less energy pays less electricity and fuel.

. Energy efficiency makes a country less dependent imported fuel.

. Engineers add insulation pipes, roofs and walls.

. Engineers use recovered waste heat again other industrial processes.

. Factories often replace old equipment modern, more efficient
machines.

. Even small improvements can save large amounts of energy time.
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7. Match the adjectives with the nouns to make collocations from the text.

1. consume a) efficiency

2. improve b) energy

3. meet C) energy needs

4. protect d) harmful gases
5. recover e) heat loss

6. replace f) money

7. reduce g) old equipment
8. release h) the environment
9. save 1) waste heat

8. Match the terms with their definitions.

1. energy audit a) material used to prevent heat from escaping

2. energy b) a document showing how much money must be paid for
conservation electricity, gas or another service

3. equipment C) a study of how energy is used and where it can be saved

4. heat loss d) heat that escapes from a building, pipe or industrial system

5. insulation e) an efficient electric lamp that uses light-emitting diodes

6. LED lamp f) machines and devices used for a particular purpose

7. waste heat g) the practice of reducing energy use, often by changing

behaviour
8. bill h) energy released as heat that is not used in the main process

9. Fill in the gaps with suitable words or phrases from the list. There are two extra

options.

bill, energy efficiency, environment, equipment, fuel, improvement, insulation, loss,
useful work, waste heat
1. A modern lamp performs the same
in buildings reduces the need for heating.
to turn raw materials into finished products.
means using less energy to do the same task.

. Good

. Factories use

y helps protect the

. Companies try to recover
. The company pays a high electricity
. The new technology is a significant

2
3
4,
5. Saving energ
6
7
8
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10. Complete the table with the missing parts of speech.

Noun Verb Adjective
dependence dependent
harm harm

improve improved

insulation insulated
protection protect

use useful
value valuable

11. Translate the sentences into English using the vocabulary of the lesson.

1.

2.

o

CoBpemeHHOE O0OpPY/IOBAaHHE MOMOTAET COKPATUTh MOTEPU TEIJIa U CHUBUTH
CYeTa 3a 3JIEKTPOIHEPTHUIO.

OHeprorhPeKTUBHOCTH MO3BOJIIET CTPAHAM YJIOBJIETBOPSATH CBOM MOTPEOHOCTH
B DHEPTUU U UCTIOJIH30BaTh MEHbIIIE TOILINBA.

. CBETOAMOJHBIE JTAMITbI MPEBPALIAIOT OOJIBIIYIO YACTh ANEKTPUUECKON SJHEPTHUH B

CBCT M BBIACIIAIOT MCHBIIIC TCILJIA.

. Im>kKeHephl peKynepupyroT OTXOASIIEE TEMIO U UCIOJIB3YIOT €r0 CHOBA.
. COBpeMEHHbIE CUCTEMbI OCBEIIIECHUS BBITIOJHAIOT Ty K€ IMOJIE3HYIO paboTy u

HOTp€6JIHIOT MCHBIIIC SHCPI'UH.

. Korz[a 3aBO/IbI HOTpe6J'I}II-0T MCHBIIC SHCPIMH, OHU CKUT'dalOT MCHBIIC TOIIJIMBA U

BBIACJIAOT MCHBIIC BPCAHBIX I'da30B.

Grammar focus: it, one / ones, that / those: reference and other functions

The words it, one and that can perform several functions in English. In this

lesson, the main focus is their use as reference and substitute words that help avoid
unnecessary repetition. Other common functions are introduced for recognition and
guided use: formal and emphatic it, formal one, and that as a conjunction or a relative
pronoun.

B anrimiickom s3pike ciaoBa it, one um that mMoryr BBITONHATE HECKOJIBKO

¢byukuuii. OCHOBHOW aKIIEHT B 3TOM YpPOKE CIIeJIaH Ha MX YMOTPEeOJICHUH KakK CJIOB,
KOTOPBIC MOMOTAal0T M30eKaTh HEHYXKHOT'O MOBTOpeHHUs. [pyrue pacnpocTpaHéHHBIC
(GYHKIMK BBOJATCS JJIsl paclio3HaBaHHs M YIPaBJIIEMOW MPaKTUKU: (GopMajbHOE U
sMmparnyeckoe it, popmanbHoe ONe, a takxke that kak cor3 M Kak COI3HOE CIIOBO
(OTHOCHUTEIILHOE MECTOMMEHHUE).
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Grammar in context

Look again at the final paragraph of the text:
For all these reasons, energy efficiency is often called the ‘‘first fuel”. It is one of the
cheapest and cleanest ways to meet our energy needs, because the best kilowatt-hour

is the one that we do not have to produce at all.

In this passage, it refers back to energy efficiency, one avoids repeating the noun
kilowatt-hour, and that introduces a clause describing the kilowatt-hour. The same
words can also perform other functions, shown below.

Table 15.1. Reference and substitute forms of it, one / ones, that / those (CiioBa-
3aMeHHuTeNH it, one / ones, that / those)

situation already mentioned

(oTHOCHTCS K IPEAMETY WIIH CUTYAIlHU

U3 TPEBIAYIIEr0 KOHTEKCTA)

Word Use Example
(Caomo) (YnorpeodJienue) (ITpumep)
it refers to the same object, system or The factory installed a monitoring

system. It records energy use. — 3aBon
YCTaHOBWJI cucmemy mMoHumopunea. Ona
pPETrUCTPUPYET MOTPEOICHIE YHEPTHH.

formal comparison (3amensier

HMMCHHYIO I'pyIiiny BO MHOXXCCTBCHHOM

qrciie B opMaIbHOM CpaBHEHHH)

one replaces a singular countable noun An LED lamp uses less electricity than
when another item of the same type is | an old one. — Cgemoouoonas ramna
meant (SaMeHﬂeT HUCYHUCIIAAEMOC HOTpC6J'I$IeT MCHBIIC DJICKTPOOHCPIHUH,
CYLIECTBUTEIILHOE B €JUHCTBEHHOM yem cmapas (1amna).
quciie, Korga MMCCTCA B BUIY z[pyroﬁ
IpEMET TOTO YK€ THIIA)

ones replaces plural countable nouns when | Modern boilers are more efficient than
other items of the same type are meant | older ones. — Cospemennuvie kom.vl
(3amMeHsIeT HCUYHCIIIeMbIC 0omee 3(HEKTUBHEI, YeM cmapble
CYIICCTBHUTEIBHBIC BO (komawr).
MHO>KCECTBCHHOM '-II/ICJIC)

that replaces a singular noun phrase in a The energy consumption of the new unit
formal comparison (3amensier is lower than that of the old unit. —
MMEHHYIO IpYyIIYy B €AUHCTBEHHOM Ouepeonompebnenue HOBOTO arperara
qpcIie npu popMabHOM CpaBHEHUH) | HIDKE, 4YeM (9nepeonompebienue) y

CTaporo.
those replaces a plural noun phrase in a The operating costs of efficient factories

are lower than those of inefficient
factories. — Oxcnryamayuonnvie
pacxoovl 3P(HEKTUBHBIX 3aBOJIOB HUXKE,
4eM (pacxoowt) y Hed(h(HEKTUBHBIX
3aBO/IOB.
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Table 15.2. Other common functions of it, one and that
(Ipyrue pacnpocrpanénnblie pyHKIuu it, one u that)
Pattern Function Example
(KoncTpykumus) (Pynkuus) (IIpumep)
It is + adjective + | formal subject in an evaluation or It is important to measure
to-infinitive general statement (popmansHOE energy use regularly. — Baorcro
IIOJIEXKAIIEE B OLIEHOYHOM U PETYJISIPHO U3MEPSITH
o0111eM BBICKa3bIBAHUH, HE noTpedIeHue YHEPTHH.
MIEPEBOJTUTCS)
Itis/was + emphatic construction; highlights one | It is heat recovery that

focused element +
that ...

element (smdaruueckas
KOHCTPYKIIHS; JIOTHYECKH BBIIEIISIET
OJIMH DJIEMEHT)

provides the greatest fuel
saving. — Amenno
peKynepayusi menia
oOecreurnBaeT HAaMOOJIBITYIO
SKOHOMHMIO TOILIHBA.

one + verb

formal impersonal subject
(bopmastbHOE HEOTPEICIEHHO-
JIMYHOE TOoJjIexKaIee)

One should compare the initial
cost with long-term savings. —
Creoyem cpasnusamo
INCPpBOHAYATIbHBIC 3aTPAaThl C
JIOJITOCPOYHOM SKOHOMUEU.

that + clause

conjunction introducing an object
clause (cor3 «uToy», BBOIAIINN
NPUAaTOYHOE-IOIOTHUTEIBHOE)

Engineers know that poor
insulation increases heat loss.
— I/IH)KCHepBI 3HAI0T, 4mo
IJ10Xas N300
YBCIIMIHNBACT ITIOTCPU TCILIA

noun + that + verb

relative pronoun referring back to a
noun and introducing a defining
relative clause (oTHOCHTEIIBHOE
MECTOMMEHHE (COI03HOE CIIOBO
«KOTOPBIi1»), BBOJUT
OTIPEJICTUTEIHFHOE MPUIATOTHOC)

A system that recovers waste
heat can reduce fuel use. —
Cucrema, komopas
PEKYHEpUPYET OTXOSAIIEE
TCIIJIO, MOXET CHU3HUTH pacxozl
TOIIJINBA.

12. Identify the function of the words in bold. Use the categories from Tables 15.1

and 15.2.

coO~NOoOO OIS WN -
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. The factory installed a new energy meter. It sends data to the control room.
. We need a more efficient pump; the old one wastes energy.

. The heat losses of insulated pipes are lower than those of uninsulated pipes.
. It is important to compare energy use with production output.

. It was the energy audit that revealed the largest heat losses.

. One should compare initial cost with long-term savings.

. Engineers know that damaged insulation increases heat loss.

. A system that recovers waste heat can reduce fuel consumption.




13. Complete the sentences with it, one, ones, that or those.

1.

O wiN

(o]

7.

8.

The factory has installed a new control system. monitors energy use
continuously.

. An LED lamp uses less energy than an old
. Modern boilers are more efficient than older

. The fuel consumption of the new unit is lower than of the old unit.

. The electricity bills of efficient factories are often lower than of
inefficient factories.

. The company needs a new heat exchanger because the existing IS too
small.
The engineers tested two insulation materials and selected the cheaper

The new monitoring system is more accurate than the old

14. Rewrite the sentences to avoid repetition. Use it, one / ones, that or those.

1.
2.

3.
4,
5.
6. The new energy policy is stricter than the previous energy policy.

The new machine is more efficient than the old machine.

The energy consumption of Factory A is lower than the energy consumption of
Factory B.

The company installed a new meter. The new meter is connected to the control

room.

The maintenance costs of modern systems are lower than the maintenance costs
of older systems.

The factory has several boilers. The largest boiler supplies the main workshop.

15. Rewrite or combine the sentences using the function in brackets.

1.
2.
3.
4.
5.

6.

Reducing unnecessary heat loss is important. (formal it)

The energy audit revealed the largest losses, not the monthly bill. (emphatic it)
Engineers should compare the initial investment with long-term savings.
(formal one)

Engineers know this. Better insulation reduces heating demand. (that as a
conjunction)

The factory installed a system. The system recovers waste heat from exhaust
gases. (that as a relative pronoun)

Heat recovery provides the greatest fuel saving in this case. (emphatic it)

16. Pair work

Work in pairs. Compare three energy-efficiency measures: LED lighting,

improved insulation and a waste heat recovery system. Student A recommends one
measure and compares it with the existing one. Student B asks questions and proposes
another option. Then agree on the most suitable measure.

Use at least two reference or substitute forms from Table 15.1 and one

additional function from Table 15.2.

Useful language:
It is important to consider ...
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- The existing system is less efficient than the new one.

- The savings from this measure are greater than those from ...
- The installation cost is higher than that of ...

- ltis ... that provides the greatest saving.

- One should also consider ...

- I would choose this one because ...

17. Case study
Selecting an Energy-Efficiency Measure

A factory can introduce only one major energy-efficiency measure this year. The
figures are simplified and are provided for classroom practice.

Table 15.3. Energy-efficiency options

Option Cost and implementation Expected result
A. LED lighting | low cost; no production 8 per cent reduction in lighting
shutdown electricity use
B. Pipe insulation | medium cost; two-day 12 per cent reduction in heating
shutdown losses
C. Waste heat high cost; ten-day shutdown | 18 per cent reduction in fuel use
recovery

1. Compare each proposed measure with the existing one.

2. Which option has the lowest cost, and which one offers the greatest saving?
3. Compare the expected savings of the three options using that or those.

4. Which measure should the factory select? Explain your decision.

In your discussion, use at least two reference or substitute forms from Table
15.1 and one sentence with formal or emphatic it, formal one, or a that-clause
from Table 15.2.

18. Writing

Write 7-8 sentences answering the question: Which energy-efficiency measure
should the factory select and why?

Use at least four words or expressions from the lesson: energy efficiency, energy
consumption, insulation, LED lamp, waste heat, operating cost, reduce, recover,
replace.

Use:

- 0one or ones at least twice;

- that or those as a substitute in a comparison at least once;

- one additional function from Table 15.2: formal / emphatic it, formal one, or a
that-clause;

- at least two comparative forms;

- at least two linking words or phrases.
Prompts:

- Itisimportant to ...
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- The existing system is less efficient than the proposed one.
- The expected savings are greater than those of ...

- The installation cost is lower / higher than that of ...

- ltis ... that offers the greatest benefit.

- One should also consider ...

- Therefore, | would select ...

19. Translate the text into Russian in writing, using a dictionary.

Energy Conservation

Energy efficiency is not the same as energy conservation, although the two ideas
are closely connected. Energy efficiency means doing the same work with less energy,
while energy conservation means reducing unnecessary energy use, often by changing
our behaviour. Turning off the lights when we leave a room, turning down the heating
at night and walking instead of driving are all examples of energy conservation. At a
factory, employees can conserve energy by switching off machines and other
equipment when they are not in use. Together, energy efficiency and energy
conservation help society use its limited energy resources more wisely.
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LESSON 16. PRODUCTION AND OPERATIONS MANAGEMENT

Discuss the questions before reading the text.
- What resources must be coordinated in a modern factory?
- How have computers changed the work of production managers?
- Why may a well-equipped factory still have poor results?

1. Vocabulary for the lesson

be concerned with
(phrase)

bi kon's3:nd wid

3aHHUMATbCsA, UMCTh OTHOILIICHUC
K

be responsible for
(phrase)

bi 11'sponsabal fo

OTBCYATh 34

benefit (n)

"benifit

IMpECUMYIICCTBO, BBII'OJ1A

carry out (phrv)

‘keeri aot

BBITIOJIHATH, OCYIICCTBJILATDH

competitive (adj) kom 'petotrv KOHKYPEHTOCIIOCOOHBIH

coordinate (V) kou'o:dmert KOOPJIAUHUPOBATH,
COTJIACOBBIBATh

dashboard (n) ‘deefbo:d puOOpHAs TTaHEIh, IUTOK
yIIpaBICHHUS

decision (n) dr's13on pernieHne

delay (n, v) dr'ler 3aJIepKKa; 3a/IeP)KUBATh

digital (adj) ‘didzital G pPOBOI

efficiently (adv) 1 fifontli 3¢ (deKTUBHO,
TPOU3BOIUTEIILHO

enterprise (n) ‘entopraiz NpEANPUSITHE, KOMITAHUS

fail (v) feil TEpIIeTh HEYIady, HE JOCTUTATh
pe3ynbraTa

figure (n) ‘figo udpa, moKaszareib, JaHHBIC

flowsheet (n) floufit TEXHOJIOTHUYECKast KapTa

goal (n) goul 1eIIb

input (n) ‘mput BXOJIHOM pecypc, hakTop
POM3BOJICTBA

manage (V) ‘manid3 yIPaBISTh

material flow (n) ma 'trorial flov MIOTOK MaTepHajoB

monitor (v) 'mpnIto KOHTPOJIUPOBAThH, OTCIIC)KUBATH

operations ,Dpa re1fonz YIIpaBJICHUEC IIPONU3BOJACTBOM,

management (n) ‘manid3zmont ONEpPaIMOHHBIA MEHEKMEHT

operations manager

(n)

,Opa rerfonz ‘manid3o

MEHEKEP TIO TPOU3BOACTBY

output (n) ‘autput IPOIYKITHS, PE3yJIbTaT
IPOM3BOJICTBA

performance (n) pa'fomoans PE3yJIbTaTUBHOCTb,
HPOM3BOJICTBEHHBIC
OKa3aTesu
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production schedule

pra'dakfon Jedju:l

process (v, n) 'prouses 00pabaTbIBaTh; MPOIIECC
quality (n) ‘kwoloti Ka4yeCTBO

real-time data (n pl) 1ol taim "derto JaHHBIC B peaJbHOM BPEMCHH
reorganise (V) ri: 9:gonaiz PEOPraHn30BHIBATh

satisfied (adj) ‘seetisfard yJIOBJICTBOPEHHBIH, JIOBOJBHBIN
schedule (n) Jedju:l rpaduk,

IPOU3BOJCTBEHHBIN TpaduK

store (V)

Sto:

XPaHUTb, CKJIAIUPOBATH

succeed (V) sok'si:d I00MBaThCS ycIexa,
peycIreBaTh

supply chain (n) so'plar tfem I[CIIOYKA MIOCTABOK

transformation (n) trensfs merfon npeobpazoBaHue

waste (n, v)

weilst

NOTEPHU, OTXO/bI; TPATUTH
BITYCTYIO

workload (n) ‘'w3:kloud pabodJasi Harpy3Ka
workshop (n) ‘'w3:k[op ex
stand idle (phrase) steend ardol IPOCTaNBaTh

2. Read and translate the text.

Production and Operations Management

In every company, goods and services are created by a process known as
production. Operations management is the part of management concerned with this
process. Its task is to organise the way in which inputs are turned into useful outputs
and to make sure that quality, cost and delivery requirements are met.

The inputs of a production system include raw materials, energy, labour,
machines, money and information. These inputs are combined and transformed during
production. As a result, finished products or services are obtained. This change is called
the transformation process. The same principle applies both to a factory, where
physical goods are made, and to a service enterprise, where the output may be a service
rather than a product.

Operations management has become increasingly important as factories have
grown larger and markets have become more competitive. Two enterprises may use
similar machines and materials, yet one may produce more, at a lower cost and with
better quality, because its operations are organised more effectively. The way
production is managed may therefore decide whether a company succeeds or fails.

Operations managers are responsible for many decisions. They decide where
work is carried out, how much is produced, which equipment is used and how
employees are organised. They plan production schedules, distribute workloads and
control the storage and movement of materials. They also coordinate departments so
that the right products are made at the right time and at the required cost.

Good operations management brings several benefits. When a factory is well
managed, materials are not wasted, machines do not stand idle unnecessarily and costs
are kept under control. High-quality goods are delivered on time, customers remain
satisfied and the enterprise develops a strong reputation.

In recent years, digital planning systems have been introduced in many
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enterprises. Material flow has been monitored with these systems, actual figures have
been compared with plans, and delays have been identified more quickly. Real-time

data

have been shared between departments, and in some companies supply chains

have already been reorganised. These completed changes show what has been
achieved, while regular monitoring continues to support day-to-day production
decisions.

goal

Technology has changed the tools used in operations management, but its basic
has remained the same: to turn inputs into the right outputs and to use people,

materials, equipment, energy and information as efficiently as possible.

3. Answer the questions on the text

1.
2.
3.
4.
S.
6.

What is production, and what is operations management concerned with?
What are the main inputs of a production system?

What is the transformation process?

What decisions are operations managers responsible for?

What benefits does good operations management bring?

How have digital planning systems changed the work of operations managers?

4. True or False? Read the statements. Correct the false ones.
Example: Resources are unlimited. — False. Resources are not unlimited. They are
limited.

1.

2.
3.

Operations management is concerned with the way inputs are transformed into
useful outputs.

Raw materials, energy and labour are outputs of a production system.
Operations managers decide where a factory is built, how it is organised and
how much should be produced.

Two firms that use the same machines and materials always achieve the same
production costs and product quality.

Good operations management helps a company reduce waste, keep costs low
and deliver products on time.

New technology has changed the tools used in operations management, but its
basic aim has remained the same.

5. Find in the text the English equivalents of the following expressions

~NOoO ok wN -

. IMETh OTHOIIIEHUE K MPOU3BOJICTBEHHOMY TPOIIECCY;

. IpeBpaIiaTh BXOJHBIE PECYPCHI B TIOJIC3HYIO MPOAYKITHIO;

. TIpolIecC MpeoOpa3OBaHUS;

. IPOU3BOUTH OOJIBINE MPHU OOJIee HU3KUX 3aTpaTax U 00jee BBICOKOM KaueCTBeE,;

. OTBEYATh 32 MHOTHE Ba)KHBIC PEIIICHUS,

. paboTa KaxxJI0TO OT/Ieja MIIAHUPYETCSI B KOHTPOJIUPYETCS;

. MaTepuajbl HE PACXOAYIOTCS BIYCTYIO, a 3aTPaThl MOICPKUBAIOTCS Ha HU3KOM

YPOBHE;

. OCHOBHaA 11CJIb HC U3MCHUJIACH.
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6. Fill in the gaps with the correct prepositions from the list: at, for, in, into, of,

over, since or with. Use each option once

1. Operations management is concerned the production process.
2. Operations managers are responsible many important decisions.
3. Inputs are turned useful outputs during the production process.
4. One enterprise may produce more goods a lower cost.
5. The work each department must be carefully planned and controlled.
6. Decisions that once took several days can now be made a few minutes.
7. Operations managers have been using digital planning systems the last
few years.
8. Some departments have been sharing real-time data 2023.
7. Match the words to make collocations from the lesson.
1. production a) flow
2. material b) schedule
3. customer C) chain
4. supply d) demand
5. digital e) performance
6. improve f) system
7. reduce g) resources efficiently
8. use h) waste
8. Match the terms with their definitions.
1. production a) the part of management concerned with organising and
controlling production processes
2. operations b) a finished product, service or other result produced by a
management system
3. input C) a business organisation or company
4. output d) the process through which goods or services are created
5. transformation e) a resource that enters a production system, such as
process materials, labour or energy
6. enterprise f) the process of turning inputs into useful outputs
9. Complete the table with the missing words from the same word family.
Verb Noun Adjective / Participle
manage ; manager —
operate operation; operating
produce ; producer productive
decide —
compete competition; competitor
satisfy satisfied
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10. Identify the part of speech of the words in bold: noun or verb. Translate the
sentences into Russian.

coO~NO Ol WN B

9.

. The team will process the production data before the meeting.

. This process requires careful planning.

. The operations manager’s main concern is meeting the production deadline.

. These changes concern all production departments.

. The new digital system will result in fewer delays.

. We are still waiting for the result of the quality test.

. The new software will change how materials are stored.

. Any change in the production schedule must be approved by the operations

manager.
The new system will benefit both employees and management.

10. One of the main benefits is lower production costs and less waste.

11. Translate the sentences into English using the vocabulary of the lesson

1.

2.

o O1

\l

Yrto0Obl TOOUTHCS ycIexa, IPEANPHUITHE JOJDKHO MTPOU3BOIUTE TOBAPHI BBICOKOTO
Ka4yecTBa.

OnepanoHHBIH ~ MEHEPKMEHT 3aHMMaeTCsi IPeoOpa3OoBaHMEM  BXOJHBIX
PECYpPCOB B MOJIE3HYIO MPOTYKIIHIO.

. MGHGII)KCPBI I10 IIPOU3BOACTBY OTBCHAIOT 3a HpOHSBOI[CTBGHHBIfI rpa(bmc H IIOTOK

MaTEpHaJIOB.

. HudpoBbie cucTeMbl MOMOTalOT OTCIEKUBATH JTAHHBIE B PEaJbHOM BPEMEHU U

KOOPJAUHUPOBATh padOTy OTAEIIOB.

. [IpennpusTis XpaHsaT MaTeprabl B Iexax J0 Hayaiaa 00padoTKH.
. KonkypeHTocniocoOHbIe MpeAnpusaTHs COKpPAIAIOT MOTEPH U MOAIEP>KHUBAIOT

3aTpaTbl HA HU3KOM YPOBHE.

. MeHemkepsl KOOPIUHUPYIOT padouyt0 Harpy3Ky, 4TOObI COKPaTUTh 3aJIEPIKKH.
. OCHOBHas 1LIeJIb HE U3MEHUJIACH: MPEANPUATHE JOJLKHO MPEBpALlaTh BXOIHBIC

PECYpCHI B HY>KHYIO MTPOIYKIIMIO KaK MOXKHO 3 deKTHUBHEE.

Grammar focus: Integrating Passive Voice, Participles and Comparisons

Table 16.1. Choosing a grammar structure in an operations report (Bnioop
rpaMMaTH4YeCKOM KOHCTPYKLMH)

Communicative purpose Useful structure Example
(3apaua) (Konctpykuus) (IMpumep)
describing a regular Present Simple Production figures are recorded every
process (omucanue Passive shift. — [Ipou3BoicTBEHHBIC TTOKA3ATEIIH
PETYJISIPHOTO JEHUCTBUSA peaucmpupyromcs Kaxaylo CMEHY.
WJIH TTPOIIecca)
reporting a completed Past Simple / Present | A digital system was installed last year.
change (coob6menue 06 Perfect Passive — ludposas cucrema ovi1a
HU3MEHCHHSIX) ycmauoeierna B IPOIUIOM TOy.
The schedule has been revised. — I'padux
ObLI nepecmMompeH.
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Communicative purpose
(3amaua)

Useful structure
(KoHcTpykums)

Example
(ITpumep)

describing work in
progress or a future
change (ommcanue
paboTHI B TIporiecce
BBITIOJIHEHU A UJIN
OyIayliero n3MeHeHHs)

Future Simple
Passive

Present Continuous /

Material flow is being monitored. —
JBm>keHne MmaTepuanoB
omcaexcueaemcA.

A new line will be installed. — Hoas
JTUHUS OyOem YCMAaHOo8IeHd.

stating a requirement Modal Passive

(popmynupoBka
TpeOOBaHMIN)

All measurements must be recorded. —
Bce usmepenus donorchbl 6bimo
3dANUCAHbl.

detail (zo0aBcHME
nH(popManuu,
CTpa/IaTeNbHBIN 3aJI0T)

adding an active compact | Participle | Managers using real-time data can

detail (mobaBacHue identify delays earlier. — Menemxkepsl,

HH(i)OpMaI_II/II/I, ucnoiv3yruwue 1aiibl€ B p€ajilbHOM

NEHCTBUTENBHBIN 3aJI0T) BpPEMEHHU, MOT'YT BBISABIIATH 3a4€PKKU
paHbIIIE.

adding a passive compact | Participle Il Data collected automatically are more

reliable. — [lannsie, cobpannvie
aBTOMATHYECKH, OOJIee HaEKHBI.

comparing alternatives
(cpaBHEHUE BapUAHTOB)

comparative + one /
ones; that / those

The new system is faster than the old
one. — Hosag cucrema 6I>ICTpee, yeM
crapast (cucmema).

Its costs are lower than those of the
previous system. — Ero 3aTpaTel HUXe,
4eM (zampamut) y IPpEIbIIYIICH
CUCTCMBI.

Table 16.2. Participles for compact technical

description (ITpuuacTus,

HCIMOJIB3YIOIIHECH JIST KOMIIAKTHOIO TEXHUYIECKOI'O onncaHm{)

Full form

Compact form

Workers who operate the new line require
training.

Workers operating the new line require
training.

The data that are collected automatically are
compared with the target.

The data collected automatically are
compared with the target.

When all departments shared real-time data,
delays fell.

With all departments sharing real-time data,
delays fell.

After the schedule had been revised, delivery
time decreased.

The schedule having been revised, delivery
time decreased.

12. Choose the form that best fits the meaning of each sentence.
1. The efficiency of the new boiler is compared / compares with the old model every

month.

workshop.

o o1 b~ W N

. A new digital dashboard introduced / was introduced last month.
. At the moment, the new equipment is installing / is being installed in the

. All safety checks must complete / must be completed before production starts.
. Managers used / using new tools can plan work better.
. The report prepared / preparing by the operations team includes three
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recommendations.
7. The new system is more flexible than the old it / one.
8. The energy costs of Plant A are lower than that / those of Plant B.

13. Rewrite the sentences using the structure in brackets.

. Managers collect production data every shift. (Present Simple Passive)

2. The enterprise introduced digital planning systems last year. (Past Simple
Passive)

. Workers who check product quality must follow strict instructions. (Participle I)

. The report that was prepared last week is more detailed. (Participle 11)

. When the department used the new system, output increased. (with + noun +
Participle I)

. The energy consumption of the new machine is lower than energy consumption
of the old machine. (that)

14. Complete the operations report with the correct form of the verbs in brackets.

Last year, a digital planning system (install) at a medium-sized
factory. Since then, production schedules (revise) more quickly, and real-
time data (share) by all departments. At the moment, material flow

|

» g1~ w

(monitor) through one dashboard. Managers (use) the new
system have identified several recurring delays. The delays (identify) in
the report must be investigated, and a revised maintenance schedule (introduce)

next month.

15. Compare the two systems. Avoid unnecessary repetition by using one / ones,
that or those.

Criterion Old system New system
Data entry separate spreadsheets one shared dashboard
Update time once per day real time
Delay detection slow fast
Training cost low medium
Maintenance planning | reactive preventive

- The new system is more ... than the old one.

- The update time of the new system is shorter than that of ...
- The delay-detection methods are more reliable than those of ...
- Itis important to consider ...

16. Translate the sentences into English using the grammar of the lesson.

1. [Ipou3BOACTBEHHBIE MMOKAa3aTEIN (PUKCUPYIOTCS aBTOMATUYECKH KXKIYI0 CMEHY.

2. B nponuiom roay Oblila yCTaHOBJIEHA HOBas LIM(PPOBas cUCTEMA.

3. Menemxepsl, UCHOJB3YIOIINE JaHHbIE B peaIbHOM BPEMEHHU, OBICTPEE BBISBIISIOT

3a7ICPKKH.
4. JlaHHbIE,
MOKa3aTesIMH.

coOpaHHbBIC
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5. [lockonbky Bce otnensl oOMeHUBaKTCA WH(GOpManuel, MPOU3BOACTBEHHBIH
rpaduk OOHOBIIETCS OBICTpEE.

6. HoBas cuctema rubue crapoii, a €€ 3KCIUTyaTallUOHHBIEC 3aTpaThl HUXKE, YEM
3aTpaThl MPEABIYIIEH CUCTEMBI.

17. Pair work

Work in pairs. You are an operations manager and a department supervisor
reviewing a new digital planning system. Student A describes the regular process, the
completed changes and the work currently in progress. Student B asks questions, adds
one compact description with a participle and compares the new system with the old
one. Then swap roles.

Use at least two Passive Voice forms, one participial phrase and one
comparison with one / that / those.

Useful language:
- Production figures are recorded ...
- A new system has been introduced ...
- At the moment, material flow is being ...
- Managers using real-time data ...
- The new system is more ... than the old one.
- Its costs are lower than those of ...

18. Case study

Coordinating a Digital Production System

A factory has introduced a shared digital dashboard, but delivery dates are still being
missed. Production data are entered by every department, yet some updates are
delayed. Two machines are standing idle while another workshop is working overtime.
A new preventive-maintenance schedule will be introduced next month.
1. Which regular processes are already organised correctly, and which problems are

still occurring?
2. Which data should be collected or shared more quickly?
3. Rewrite one finding with Participle | and one finding with Participle 1.
4. Compare the current system with the previous one using one / that / those.
5. Recommend two actions and state how their results should be measured.

19. Writing

Write 7-8 sentences answering the question: How has a factory improved its
operations management, and what should be done next?

Use at least four words or expressions from the lesson: operations management,
production schedule, material flow, real-time data, supply chain, workload, delay,
reduce waste, stand idle, coordinate, reorganise.

Use:

- at least three Passive Voice forms;
- one Participle I phrase;
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- one Participle Il phrase;
- one comparison with one / that / those;
- at least two linking words or phrases.

20. Translate the text into Russian in writing, using a dictionary.

The Production System

A production system can be seen as a chain of three stages: inputs,
transformation and outputs. At the input stage, resources such as materials, labour and
energy are collected and prepared. During transformation, these resources are
processed and combined by machines and workers, and step by step they are turned
into something new. At the output stage, the finished goods or services are obtained
and delivered to customers.

Around this chain there is always a flow of information. Orders from customers
tell the system what should be produced; reports from the workshop show how much
has been made and how much material is left. By using this information, managers can
monitor the system and make adjustments when something goes wrong. If one stage is
poorly organised, the whole system works badly, so each stage must be carefully
planned and controlled.

A good production system is therefore not only a set of machines. It is also a way of
organising people, materials, energy and information so that they work together
towards a common goal.
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SEMESTER 2 GRAMMAR WORKSHOP

Putting it all together
During Semester 2, you have learned how to describe industrial processes in the
Passive Voice, make technical descriptions more compact with Participles, and avoid
unnecessary repetition with it, one / ones, that / those. This workshop brings these

grammar tools together before the Semester 2 Progress Check.

Part 1. From Active to Passive

Main Passive Voice forms (OcHoBHble (hopmbl Passive Voice)

Form

Structure

Typical use

Example

Present Simple
Passive

am/is/are +V3

regular process
(perymnsipHBIN TpOIIECC)

Output is measured
every shift. — Bermyck
IPOAYKLIUU
usmep:sencia Kaxayro
CMEHY.

Past Simple
Passive

was / were + V3

completed past action
(HeﬁCTBHC, COBCPIICHHOC B
MIPOIILJIOM)

The system was
installed last year. —
Cucrema ovL1a
ycmanoejieHa B
IPOLIUIOM T'OJTy.

Present Perfect
Passive

have / has been +
V3

completed result connected
with now

(3aBepIIeHUH pe3yabTarT,
CBSI3aHHBIN C HACTOSIIIAM )

The schedule has been
revised. — I'paduk 6b11
nepecmompen.

Present
Continuous
Passive

am/ is/ are being
+V3

process happening now
(Tpotiecc, MpoTEKAOUINNA B
HACTOSIILIUHA MOMEHT)

A trial batch is being
produced. —
Ilpouzsooumcs
npoOHas napTus

Past Continuous
Passive

was / were being
+V3

process at a past moment
(mporiecc, MpOTEKABIINNA B
MPOLIIOM)

The line was being
tested at noon. — B
NOJIACHDb JIMHUSA
npoxoouna
UucnvlmaHuA.

Future Simple
Passive

will be + V3

future process or result
(Oymymmii mporecc uiu
pe3ysbTar)

A new unit will be
installed. — Hoserit
arperar 6yoem
VCMAHOBIIEH.

Modal Passive

modal + be + V3

requirement, possibility or
advice (tpeboBanue,
BO3MOXXHOCTh, COBET)

All measurements
must be recorded.
Bce uzmepenus
00IHCHBL ObIMb
3dNnUCAaHbsl.
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1. Complete the sentences with the correct Passive Voice form of the verbs in

brackets.
1. Production figures (record) automatically every shift.
2. The monitoring system (install) last year.
3. Three production lines (upgrade) already.
4. A trial batch (produce) at the moment.
5. The machines (reset) when the urgent order arrived.
6. A new robotic cell (install) next year.
7. Defective products (must not / ship) to customers.
8. The results (should / compare) with the target.

Part 2. Making technical texts more compact

Participles in technical descriptions (IlpuyacTusi B TEXHH4€CKOM ONMCAHNHN)

V3 (3aBepmEHHOE ACHCTBHE WU

MACCUBHBIN MPHU3HAK)

Form Meaning / function Example

Participle | Active | an active action or process Steam flowing through the pipe

V-ing (akTMBHOE JIEHCTBHE WIIH TIPOIIECC) transfers heat. — ITap,
npomexarowuii o Tpyoe,
nepeaéT TeIIo.

Participle | a passive process in progress The unit being tested is not yet

Passive (maccuBHBIN TIpoIIECC) in service. — Arperar,

being + V3 APOXOOAWULL UCNIMAHUSL, CIIE
HE BBe,[[éH B OKCINTyaTaluIo.

Participle 11 a completed or passive characteristic | Data collected automatically are

more accurate. — /lanHsle,
coOpaHHble aBTOMATUYECKH,
0oJiee TOYHEI.

Perfect Participle
having + V3 /
having been + V3

an earlier action (mpemuiecTBytoriee
JeCTBHUE)

Having completed the
inspection, the engineers
prepared the report. — 3asepuus
npoeepxy, HHXEHEPDI
MOATOTOBHIIN OTYET.

Absolute
Participial
Construction

a separate background condition with
its own subject (ponoBoE ycioBue ¢
COOCTBEHHBIM nonnemamHM)

The inspection completed, the
line was restarted. — ITocie mozo
KaK nposepka ovlia 3a8epuiend,
JINHUS OBbLIa IICPC3aIynIcHa.

2. Rewrite the sentences using the form in brackets.

1.
2.
3.
Participle)
4,

remained stable. (with + noun + Participle I)

Workers who operate the new line require training. (Participle I)
The data that were collected during the test were incomplete. (Participle 11)
After the engineers had completed the inspection, they restarted the unit. (Perfect

Because the cooling-water pump was operating normally, the outlet temperature

5. After all safety checks had been completed, the turbine was returned to service.

(Absolute Participial Construction)

(Participle | Passive)
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Part 3. Referencing without repetition

It, one / ones, that / those

Form Use Example
it the same object or situation The factory installed a new meter. It sends
(OTCBUIKA HA OJUH M TOT K€ data automatically. — 3aBo ycranoBuI
IpeaAMET WK CUTYaIUIO) HOBBIA cuémyux. On aBTOMaTU4YECKU

repenacT JaHHbIe.

one /ones | another item or other items of the | The new pump is more efficient than the
same type (orceuika Ha moxoxkuii | 0ld one. — Hoewiii hacoc Gonee

peMET WIN IPEAMETHI) s heKTUBEH, YeM cmapblil (Hacoc).

that / those | a singular or plural noun phrase in | The costs are lower than those of the

a formal comparison ((orcelika previous system. — 3ampamor HUXKE, YeM
HA MOXO0XXUHU MPEAMET HIIU (sampamet) y peapIAyIIEH CUCTEMBI.
MpeaMeThl B (POPMATBHBIX
KOHTEKCTaXx)

3. Complete the sentences with it, one, ones, that or those.

1. The factory has installed a new dashboard. displays data in real time.

2. The new machine is more reliable than the old

3. Modern sensors are more accurate than older :

4. The operating cost of System A is lower than of System B.

5. The maintenance requirements of digital systems are different from of
mechanical systems.

6. Is essential to verify the result after an improvement.

Part 4. Integrated technical report

4. Complete the report with the correct forms of the verbs and substitute words
in brackets.

A production line (modernise) last year. Since then, production
data (collect) automatically, and the results (compare) with
the monthly target. At the moment, a new sensor system (test) . Engineers
(monitor) the system have already identified two recurring faults. The
faults (identify) in the report must be corrected before the line returns to
full load. The new system is more reliable than the old (one), and its measurements are
more accurate than (those) of the previous system. The test (complete), the final
settings will be approved.

5. Analyse the completed report.

1. Identify five Passive Voice forms and state their tenses.
2. Find one Participle | phrase and one Participle Il phrase.
3. Expand the absolute construction into a full sentence.

4. Explain what one and those replace.

5. Translate the final two sentences into Russian.
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PROGRESS CHECK I
Lessons 9-16

Recommended time: 25-30 minutes.
Complete, transform or identify the constructions as instructed.

1. The monthly figures (record) automatically. (Present Simple Passive)

2. A new monitoring system (install) last year. (Past Simple Passive)

3. The production schedule (revise) already. (Present Perfect Passive)

4. A trial batch (produce) at the moment. (Present Continuous Passive)

5. A new robotic line (install) next year. (Future Simple Passive)

6. Defective items (must not / release) . (Modal Passive)

7. The workers (operate) the new line require additional training.
(Participle I)

8. The data (collect) during the test were incomplete. (Participle 1)

9. Rewrite with a Perfect Participle: After the engineers had completed the
inspection, they prepared the report.

10. Expand into a full sentence: The pressure rising, the operator opened the bypass
valve.

11. The new control system is more reliable than the old . (one /it)
12. The operating costs of the new line are lower than of the previous line.
(that / those)

13. Rewrite in the Passive Voice: Digital meters record the production figures.
14. Identify the construction: With the coolant circulating normally, the outlet
temperature remained stable.
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Taoauua I11. Anramiickuii angasur

IMPUJIOKEHHUE

®OHETUKO-TPAMMATHUYECKHUIA CIPABOYHUK

1 Aa [e1] 14 N n [en]
2 Bb [bi:] 15 Oo [00]
3 Cc [si:] 16 Pp [pi:]
4 Dd [di:] 17 Qq [kju:]
5 Ee [i:] 18 Rr [a]
6 Ff [ef] 19 Ss [es]
7 Gg [d3i:] 20 Tt [ti:]
8 Hh [ert/] 21 Uu [ju:]
9 K [a1] 22 Vv [vi:]
10 Jj [dze1] 23 W w ['dabalju:]
11 Kk [ker] 24 X X [eks]
12 LI [el] 25 Yy [wai]
13 Mm [em] 26 Z17 [zed]
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Ta6auuna I12. CucremMa 3ByKOB aHIJIMIICKOTO SI3bIKA

I'nacuble 3ByKkH

KopoTtkue riaacabie

Jloarue riacubie

Aundronrun

[1] — kpaTknii HeHaNPs>KEHHBIN 3BYK,
OJIM3KHUI K PYCCKOMY «W», HO OoJee
OTKpBITHIH. it, System, give, efficiency

[i:] — nonruit HanpsHKEHHBIN 3BYK «1». heat,
steam, team, green

[e1] — mepexox oT [€] K [1], MPUOTUIUTEITBLHO
«oi». data, safety, make, rate

[e] — kpaTkuii 3ByK, OJIM3KHIA K PyCCKOMY
«». pen, ten, bed, energy

[a:] — monruit 3anHUM 3BYK «ay». car, start,
plant, hard

|a1] — mepexon ot [a] k [1], mpUOIU3UTETBHO
«aiiy». time, line, supply, design

[2] — mupoxuii KpaTKuii 3ByK MEXIY
pycckumu «a» u «d». factory, plan, batch,
standard

[5:] — moaruii ory6n€HHBIN 3BYK «O». MOre,
order, source, store

[au] — mepexon ot [a] k [U],
MpUOJIM3UTEIRHO «ay». output, amount,
house, how

[p] — kpaTkmit oryONEHHBIN 3BYK, OJIM3KHAMA K
KpaTKoMy pycckomy «o». hot, cost, job, stop

[u:] — nonruit HanpsKEHHBIN 3BYK «y». tube,
cooling, school, blue

[51] — mepexox oT [o] K [1], MPUOAU3UTETEHO
«oi». boiler, oil, point, noise

[A] — kpaTKkmii IEHTpATBbHBIN 3BYK 0€3
TOYHOTO PYCCKOTO COOTBETCTBHUSI. SUN, MuSst,
run, result

[3:] — monruii eHTpaILHBIN 3BYK 0€3
TOYHOTO aHAJIOTa B PYCCKOM sI3bIKe. WOrK,
first, turn, learn

[9U] — mepexon ot [9] k [U],
npubnusuTeapHo «oy». flow, home, load,
total

[0] — kpaTkuit oryONEHHBIN 3BYK, OMU3KHUH K
KpaTKkoMy pycckoMy «y». book, good, put,
full

[19] — mepexon oT [1] k [9], MPpUOAMZUTETHHO
«md». here, near, engineer, clear

[3] — HelTpanpHBIN peyIUPOBAHHBIN 3BYK
0e3ymapHoro cjora. about, teacher,
operator, production

[es] — mepexon ot [€] k [9], mpUOIHU3HTEITHHO
«day. air, care, repair, compare

[03] — mepexon ot [U] k [9]; BcTpeuaeTcs
TJIaBHBIM 00pa3oM B OpUTAHCKUX BapHAHTaX.
poor, sure, tour, cure
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IIpooonsicenue maoan. 112

CornacHble 3ByKH

I'pynna I'myxue 3ByKku 3BOHKHE U COHOPHBbIE 3BYKH

B3pbiBHBIE [p] — m1yxoit ryOHO-TYOHOI1; B HaYasie ynapHOTO [b] — 3BoHKMI1 ryOHO-TYOHOI. boiler, batch, job,
ciora OOBIYHO TIPOU3HOCHUTCS C MPUIBIXaHUEM. pen, | absorb
pump, map, stop
[t] — DIyxol nepeaHes3bIYHbIN; KOHUUK SI3bIKa [d] — 3BOHKWMIT IepenHes3pIuHbINA. data, design, bed, did
KacaeTcs allbBEOJl. tea, test, heat, time
[Kk] — mmyxoit 3a/IHEeSI3bIYHBIN; B HAYaJI€ YIapHOTO [g] — 3BOHKMII 3a/THESI3BIYHBIN. gas, give, bag, good
CJIOTa YacTO MPOU3HOCHUTCS C MPHUABIXaHUEM. COSt,
coolant, black, key

[IleneBnie [f] — mmyxoit ryOHO-3yOHOM. flow, fan, safe, life [v] — 3BOHKMII TYOHO-3yOHOU. valve, improve, have,

move

[0] — rmyxoit Mexk3yOHBIN; KOHUMK SI3bIKA HAXOAUTCSA | [0] — 3BOHKUI MEX3yOHBIN; KOHYHUK sI3bIKa HAXOJIUTCS
MeXIy 3yoamu. thermal, three, method, both MexAy 3yoamu. this, that, with, weather
[s] — DIyxoil mepeaHea3bIYHbIN LIEJICBOM. systen, [z] — 3BOHKMY NEpeIHEA3BIYHBIN IETEBOU. Zero, rise,
process, mass, safety has, these
[J] — miyxo# munsmuii, OJIU3KUA K pyCCKOMY «LD», [3] — 3BOHKMIU IMNAWMNA. measure, usual, vision,
HO Msr4Ye. pressure, production, machine, insulation | pleasure
[h] — myxo# ropTaHHbIf; TETKUI BBIIOX 0€3
pycckoro «x». heat, high, how, house

Addpukarsl [t]]— myxas addpukara, 6mu3kas Kk pycckomy «u». | [d3] — 3BoHKas adppukara, 6ir3Kas K COUETAHUIO
change, check, temperature, match «IK». energy, engineer, adjust, bridge

HazanbHbie [m] — ryOHO-ryOHOM HOCOBOW: material, steam, time, pump

(HOCOBBIE) [n] — mepenHes3bIYHBI HOCOBOM: energy, insulation, line, fan
[n] — 3aAHESA3BIYHBIA HOCOBOM; OOBIYHO HE MMPOU3ZHOCUTCS KaK [HT]: heating, flowing, long, ring

CoHopHbIe [1] — 6okoBo# coHopHBIA: loss, flow, boiler, line
[r] — mepenHes3bIYHBIA COHOPHBIN; HEe BUOpUPYET: radiation, rate, run, correct

[Tonyrnacusie | [j] — OIM30K K PYCCKOMY «ii»: unit, use, university, yes

[W] — ryOBI OKpYIJIEHBI; TOYHOTO PYCCKOTO aHajiora HeT: water, work, waste, will
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1. Read the abbreviations and match them with their meanings.

R&D, CEO, HR, IT, GDP, KPI, CAD, HVAC, CHP, PPE, QC, PDF

. computer-aided design
. combined heat and power
. chief executive officer
. gross domestic product
. heating, ventilation and air conditioning
. human resources
. information technology
. key performance indicator
. personal protective equipment
10. quality control
11. research and development
12. portable document format

©Coo~NoO Uk WN B

2. Read the words in transcription, translate them into Russian.

1. ['stju:dont]

2. [ juni'v3:sati]
3. [ edzu keifon]
4, ['stadi]

5. ['prouses]

6. [ sistom]

7. ['enadsi]

8. [tek nolodsi]
9. [ .1:ko'npmik]
10. [pro'dakfon]
11. ['mdostri]
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Tab6uauuna I13. Urenne riaacHbIX OYKB B YeThIpeX THNAX YAAPHBIX CJIOTOB

name, make, late, face, table,

cat, plan, factory, hand, matter,

car, park, start, large, market,

I'nac OTKpBITHIH CJI0T 3aKpbITHIH CJIOT I'nacnasi +r I'macHass +r +e
Hasi (1-# Tim) (2-i THI) (3-# THm) (4-# Tim)
a [e1] [] ar [a:] are [e9]

care, share, prepare,

student, music, human, unit,
uniform, produce

Iocae r, 1, j wacto [u:]: rule,
true, blue, June

but, bus, run, must, under,
result

Uckmrouenus: put [pot], pull
[pol], push [puf], full [fol]

turn, return, burn, purpose,

surface, urgent

basic, data standard department compare, rare
Hckmrouenns: have [hev],
any [ ‘eni], many [ 'meni]

e [i:] [e] er [3:] ere [19]
he, be, me, she, even, legal pen, test, help, well, centre, her, term, verb, serve, perfect, |here, atmosphere,
Hckarouennsi: were [w3:], member prefer sphere, severe, sincere,
there [0ea], where [we?d] interfere

i/y [a1] [1] ir [3:] ire [a19]

final, pilot, cycle, my, rely, him, film, system, symbol, bird, first, firm, third, circle, |fire, tyre, wire, desire,
apply physics, typical confirm require, inspire
HUcknarouenus: give [giv], city
[ 's1ti], busy [ 'bizi]

0 [oU] [p] or [0:] ore [o:]
no, go, home, phone, role, open|hot, job, stop, box, possible, sport, form, north, order, more, before, restore,
Uckarwuenns: do [du:], does [modern important, normal explore, store, core
[dAaz], two [tu:], who [hu:] HUckarouenus: both [bovb], |(Hckarwuenus: word [w3:d],

don’t [dount], won’t [wount]  |work [w3:k], world [w3:1d]
u [ju:] [A] ur [3:] ure [juo]

pure, cure, secure,
ensure, endure, during

Ilpumeuanue: cxema yemvlpéx munoe umeHust A6AAEMCs Y4eOHbIM YNPOUWEHUEM U He 0X8Ambleaem 6ce MoOeIU aHeIUUCKolU opgozpaguu. Yacmommvie
UCKIIOYEHUSL YKA3AHbL 8 COOMBEMCMEYIOWUX AUEUKaAX MAbIUuYbl, NPOUSHOUIEHUE HE3HAKOMbBIX CI08 Cledyem npoepsimy no Cl08apio.
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3. Read the words and identify the type of syllable.

a — add, shade, rare, prepare, start, fare, farm, large, part, map, save, act, sap, agent,
dark, sand, card, fact, came, grammar, bark, than, carbon, age, land, paper, plastics,
matter, spare, handle, art, artist, bank, regard, harm, candle, market, department, pare,
share, ban, tape, fan, pale, sale, tannin, rags, fact, case, article, rate, hardly, trash.

e —less, let, nerve, here, melt, term, verb, mere, left, herb, eve, cell, prefer, dense, spell,
these, observe, vessel, elect, tense, sense, fed, prevent, inert, merge, wet, sphere, serve,
stem, press, collect, net, adhere.

I, y — mill, mile, try, mine, style, still, hide, timber, hire, lime, type, fire, entire, dye,
wire, admire, wide, tip, birch, line, fir, cycle, recycle, system, dry, pine, inspire, instant,
third, gym, split, shine, final, dirt, price, fly, desire, rise, rely, wide, inch, fill, size, trip,
twice, print, circle."

u — cubic, cut, secure, such, true, fuse, glue, dust, pollute, include, rude, pulp, structure,
much, furnish, due, furnace, mature, fun, urgent, music, us, burner, consume, reduce,
spruce, unit, unite, pump, fume, solution, rub, lumber, rust, further, tune, burn, jute,
pure, curve, burst, fund, must, result.

0 — ore, drop, shore, cost, stone, top, hole, orbit, explore, more, crop, forty, so, bottom,
before, north, odd, tone, torn, short, phone, cone, cotton, corn, cross, form, slot, storm,
stock, sort, dome, stove, mole, strong, report, store, promote, inform, log.

4. Read the sentences, paying attention to the types of syllables.
She sits here and reads a long book.

He works in a big plant near the port.

Turn the page and read the next chapter.

Drive carefully on the narrow road in the dark.
Try to find a place for the new table.

The music sounds beautiful in the large hall.

Bring the book and put it on the shelf.

Write your name on the first page of the notebook.
. The student studies hard for the final exam.

10. Live and learn every day of your life.

11. The man takes a red pen from the table.

12. The student takes a test at the university.

©CoNok~LNE
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Ta6auua I14. [IpaBuiia YyTeHus: COYETAHUM COIVIACHBIX 0YKB

Coueranmue | 3ByK IIpaBuio Ipumepsbi
ck [K] |Bcerma black, clock, back, ticket
ch/tch [t/] | B OonpmMHCTBE CiTydaeB children, teacher, watch,
change, cheap, match, much
ch [K] B CJIOBaX I'PEUYECKOTo U school, chemistry, chemical,
JATHHCKOTO chemist, mechanical,
IIPOUCXOXKICHHUS technology, character, chrome,
architect, scheme
ch /] B CJI0Bax (ppaHIly3cKoOro machine [ma [i.n], schedule
MTPOMCXOXKICHHUS [ Jedju:l] / [ skedju:l]
cc [ks] | mepen rmacHbMU €, i, Y accept, succeed, success
dg [d&3] | Bcernma bridge, judge, edge, budget
ng 1] B OOJIBIITUHCTBE CTyYacB sing, song, ring, thing, reading,
translating, spring, bring, long,
evening
[ng] | mepen 3Bykamu [1], [r], [w] | English, England, single,
language, angle, hungry, angry
nk [nk] | Bcerma think, bank, thank, link
ph [f] BCeTIa phone, sulphur, photograph,
physics, physicist, philosophy
sh /] BCeTIa she, ship, finish, show, wish
qu [kw] | B 6osbIIMHCTBE CiTydacB quick, question, quite, require,
square
[k] | penxo (B ocHOBHOM, B unique [ju: nik], opaque
cioBax (ppaHITy3CKOTO [o0 peik], cheque [tfek],
ITPOMCXOKICHHUS ) technique [tek 'ni:k]
th [0] B OOJIBIIIMHCTBE CITy4acB thin, thick, think, three, depth,
tenth, eleventh, third,
mathematics
[0] B CJIy’)KCOHBIX CJIOBaX, the, they, this, that, with, bathe,
MECTOMMEHHUSX, MEIKTY then, than
TJIaCHBIMH
sC [s] nepe/1 IIacHbIMHU €, 1, Y science, scientist, scientific,
(c is silent) scene, scenery, scent
XC [ks] | mepene, i,y excellent, exceed, excess,

(C HE MPOM3HOCHUTCH)

except, exception
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5. Group the words according to the pronunciation of “ch”: [tf], [k], or [f].
Children, teacher, watch, change, cheap, match, much, school, chemistry, chemical,
chemist, mechanical, technology, character, chrome, architect, scheme, machine,
schedule

6. Group the words according to the pronunciation of “¢h”: [0] or [d].

Thin, thick, think, three, depth, tenth, eleventh, third, mathematics, the, they, this, that,
with, bathe, then, than.

7. Read the transcription and write the correct word with the correct
consonant combination.

1. [blak] 8. [i]

2. [Klok] 9. [Jip]

3. ['tfildran] 10. [si]
['ti:tfo] 11. [son]

5. [wot/] 12. [6mk]

6. [tfeind3] 13. [baenk]

7. [ fiziks] 14. [Bzenk]

8. Read the sentences, paying attention to the combinations of consonants.
. The black clock is on the back of the ticket desk.
. The children watch the teacher as she changes the match.
. Chemistry and technology are taught at school by a chemist.
. The machine has a schedule for maintenance every week.
. | accept that success comes from hard work and excellent planning.
. The bridge was built by a judge who lived near the edge of the budget.
. The singer is singing a song about spring and long evenings.
. | think the bank will thank you for your link to the project.
. The phone and the photograph are on the physics teacher’s desk.
10. She will ship the goods and show you how to finish the work.
11. The unique technique was developed by a cheque payment system.
12. | think that three thin books are on the third shelf.

©OoOo~NOO Ok~ WNE
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Ta6auua I15. IlpousHomIeHne OKOHYAHUM

Oxkonuanue | [IpousHomeHn | YcnoBue [Tpumepsl
ue

-s / -es [s] MOCJIe TIIyXUX COTJIacHbBIX, | WOrks, pumps, checks
KpPOMeE CBHUCTSIIHNX H
HIATISAIAX

-s / -es [Z] IocJie TJIacHBIX U 3BOHKHX | plays, valves, runs
COTJIACHBIX, KPOME
CBHUCTSIIMX U IIUITSIIIUX

-s [ -es [1Z] nocie [s], [z], [J1, [3], [t/], | uses, changes,
[d3] measures

-ed [t] ocJIe TIyXuX coriacHbiX, | checked, reduced,
Kkpome [t] stopped

-ed [d] IocJie riacHbIX U 3BoHKUX | Installed, measured,
coryiacHbIX, kpome [t],[d] | designed

-ed [1d] nociie [t] u [d] tested, recorded, added

9. State the pronunciation of the ending: [s], [z], [1z], [t], [d] or [1d].

. tanks

. flows

. changes
. pipes

. Speeds

. boxes

. fixed

. invented
9. tested
10. reduced

O~NO OIS WN -

11. provided
12. calibrates

13. pressed
14. filled

10.

1. Is the new sensor working?

Mark the expected final intonation: rising (1) or falling (}).

2. Where is the maintenance report?

3. Who approved the revised procedure?

4. Will the team repair the pump or replace it?
5. The pressure is stable, isn’t it?

6. The readings are not complete, are they?
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Tab6auna I16. ApTUK/IM 1 onpeeisIOIINe CI0BA

dopma YnorpeodJenne IIpumep

alan OJIMH HeompeAenEHHbIN ucuncisgeMblit | @ modern boiler; an efficient
npeaMeT process

the KOHKPETHBINA WM YK€ YITOMSIHYTBINA the new production line
peMeT

HYJIeBO# CYIICCTBUTEIBHOE BO Energy is a production

aApTHKJIb MHOXECTBEHHOM YHCJIC WIH resource.
HEHCUHUCIIIEMOE CYIIECTBUTEIHLHOEC B
00111eEM 3HAYEHU U

some /any / no | KOJMYECTBO B YTBEPXKICHUH, Borrpoce | Some data; any defects?
/ OTPHUIIAHKMHU WM IIpsIMOE OTpullanue | No delays

11.  Fill in the gaps with a/ an, the, some, any, no, there is or there are. Use
one negative word in each sentence where indicated.
: inspection report on the desk.
. The plant uses natural gas and electricity.
. Are there defects in this batch?
: separate control room near the turbine hall.
. The workshop has automatic valve at the inlet.
operators are absent today; the full team is present.
. The engineer does not record data without checking the sensor.
two emergency exits in the laboratory.

ONOUIAWNE

Taoauna 7. CiioBa-3aMeHUTEIN

Form Use Example
one / ones 3amMeHseT ucuncisemoe | the old pump and the new one;
CYIIIECTBUTEIHLHOE u3 | these sensors and the old ones
MpeabIIyIIero KOHTEKCTa
that / those 3ameHsieT ucuucisiemoe | The output of Line A is higher
CYIIIECTBUTEIHLHOE u3 | than that of Line B.
pEeabIYLIETO KOHTEKCTA,
0COOEHHO TPH CPABHEHHH
it / they 3ameHsieT cymiecTBUTeNbHOE W3 | The new sensor is accurate. It
TPEIBIYIIETO KOHTeKcTa, | records data automatically.
BBICTYIAIOIIETO B poJi
MOJICKAIICTO WIHN JOIIOJIHCHUS

12. Complete the sentences with one / ones or that / those.

1. The output of the automated line is higher than of the manual line.

2. These sensors are more accurate than the old

3. The maintenance costs in Workshop 2 are lower than in Workshop 1.
4. We compared the damaged valve with a new :

5. The results obtained in winter differed from obtained in summer.

6. The company selected the smaller pump, not the larger
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Tab6uauuna I18. Ilopsaaok cJI0B B yTBepAUTEIbHBIX MPeAT0KeHUsIX

Tun NMPEATOKCHUSA

Crpykrypa

IMpumep

IIpocroe
yTBepsKIeHHUe

[Tomnexarmee + Ckazyemoe +
JlononHeHue

The turbine produces
electricity.

C 00CTOATEIBCTBOM
MecTa

[Tognexamee + Cxazyemoe +
JlononHenune + Mecto

The engineer checks
the pressure in the
control room.

C 00CTOATEIBCTBOM
BpeMeHH

[Mognexamee + Cxazyemoe +
Jononnenne + Bpems

unu

Bpewms + [lomnexamee +
Ckazyemoe + JlormoHeHHEe

The plant operates at
full capacity every day.
Yesterday, the team
completed the
installation.

C 00CTOATEIBCTBOM
4acTOThI

[MToanexamee + Hapeuue
yacTtoTHOCTH + Ckazyemoe +
JlononHenue

Ilpumeuanue: nHapeune
YaCTOTHOCTHU CTOUT Hepes
CMBICJIOBBIM TJIar0JIOM, HO MOCJE
riaroja “to be”

The system usually
operates at high
pressure.

The boiler is always
under high pressure
during operation.

C 00CTOATEILCTBOM
oOpa3a neiicTBusi

[Tonnexamee + Ckazyemoe +
Jlononnenue + O6pa3 necTBus

The technician repaired
the valve carefully.

C KOCBEHHBIM
aonoJiHeHueM (0e3
NnpeJI0ra)

[Tonnexamee + Ckazyemoe +
Kocsennoe nononHeHnue +
[Ipsimoe nononHeHue

The engineer gave the
technician a new task.

C KoCBeHHBIM
JAOMOJIHEHUEM (¢

[Tonnexamee + Ckazyemoe +
[Ipssmoe nononnenwne + [Ipenyor

The engineer gave a
new task to the

MpeJI0roM) + KocBeHHOe momnoHeHne technician.
C [Momnexamee + Ckazyemoe + The operator checks
oocrositenbcrBamu | Jlononnenue + Mecto + Bpemss | the gauges in the

MeCTa H BpEMECHHU

control room every
hour.

C xkoHCcTpyKIIHEH
“There is/are"

There + be + IMTomnexamee +
Mecro/Bpems

There is a heat
exchanger in the
system.

13.  Put the words in the correct order. Underline the subject and the

predicate.

1. the readings / every hour / records / the operator / carefully / in the control

room

2. usually / the factory / its energy use / monitors
3. near the boiler house / is / the control panel

4. has / the department / three trained technicians
5. every week / maintenance checks / the team / carries out
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6. the report / ready / is / not
7. in the laboratory / students / practical work / do

8. available resources / the plant / efficiently / uses

9. every morning / checks / the engineer / the equipment

10. electricity / produces / efficiently / the turbine

11. the system / in the control room / monitor / the operators
12. new equipment / last month / installed / the plant

13. new instructions / the operators / gave / the manager

14. a heat exchanger / there is / in the system

15. a cooling system / there is / in the workshop

16. a new method / the research team / developed / for energy saving

14.

Using the words from the table, create as many correct sentences as

possible. Each sentence must contain one item from each column.

Subject Verb Object Adverbial (Place Adverbial
/ Manner) (Time /
Frequency)
The government | analyses | the findings in the office next week
The economist | prepares | market data for the company | every quarter
The lecturer presents | new policies | to the students gradually
The team explains | new strategies | carefully during the
lecture
The researcher | introduces | economic in the energy this semester
models sector

The manager | develops | the budget at the conference | at the end of the

year
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Ta6auna I19. Tunbl BOoNpocoB B AHIIHIICKOM SI3bIKE

Tun Crpykrypa IIpumep

1. O6mmii Bonpoc BcromorarenbHbIi Has the company reduced
(General / Yes-No rJIaroJ1 + mojjiexariee + | its energy use?
question) 22
2. CnenaabHbIH Bonpocurensroe cimoso | Why is the pressure rising?
Bonpoc (Special (When / Why / How | When will you be free?
question / Wh-question) | /Where / What / Which) +

BCIIOMOTaTeIbHBIN

rjlaroj + mojjiekaniee +

?

3. Bonpoc k Who / What + ckaszyemoe | Who checks the safety
noaexkamemy (Subject valves?
guestion) What has been completed?
4. AIbTepHATHBHBII OOmuit Bompoc + or + Is wind or solar power the
Bonpoc (Alternative aJlbTepHaTHBA? most promising energy
question) technology of the future?

Do they use low or medium
pressure to carry out this

reaction?
5. PazneanTesbHbII YTBepxkacHue + The boiler operates
Bomnpoc (Disjunctive TIPOTHBOTIOJIOKHBIN efficiently, doesn’t it?
question / Tag question) | pa3nenuTeabHBIN The engineers have tested
BOTIpOC? the system, haven’t they?

The boiler doesn’t operate
efficiently, does it?

The engineers haven’t tested
the system, have they?

15. Read each question and identify its type: General, Special,

Alternative, Tag, or Subject.

1. Does the government regulate energy prices?

2. What does the engineer calculate during the design phase?

3. The professor explains the law of thermodynamics, doesn't he?

4. Does the company invest in renewable energy or fossil fuels?

5. Who prepares the annual efficiency report?

6. Does the economist study market behaviour every year?

7. When does the maintenance team inspect the boiler?

169



8. The new turbine operates efficiently, doesn’t it?
9. Does the plant use coal or natural gas as fuel?
10. What does the operator monitor in the control room?

16.  Write the required question for each sentence.
. The plant produces 420 units a day. (How many units ...?)
. The engineers are testing the new turbine. (Who ...?)
. The pressure is rising because the outlet valve is closed. (Why ...?)
. The company uses gas and biomass. (Alternative question)
. The monitoring system records data every minute. (General question)
. A sensor controls the inlet temperature. (What ...?)
. The operations manager is meeting the supplier tomorrow. (When ...?)
. The line is not operating today. (Tag question)
. The researcher studies the effects of temperature on efficiency. (What ...?)
0. The new heat exchanger operates without any problems. (Tag questlon)

PO ~NOOTh~,WNE

17.  Write the required question for each sentence.
. The company has introduced a digital dashboard. (General question)
. The engineers have been analysing data for four months. (How long ...?)
. The production manager has revised the schedule. (Who ...?)
. The factory has reduced waiting time by 11 per cent. (By how much ...?)
. The team has been monitoring the material flow since April. (Since when ...?)
. The enterprise has replaced the conveyor, not repaired it. (Alternative question)
. A delay has affected the supply chain. (What ...?)

~No ok~ WN PP

18. Complete the tag questions.
. The company has revised the procedure, ... ?
. The engineers have been collecting data, ... ?
. The old line was removed last year, ... ?
. The schedule is not flexible, ... ?
. Digital tools can reduce delays, ... ?
. The plant will modernise the warehouse, ... ?
. The operators did not waste material, ... ?
. The main objective has not changed, ... ?

CO~NO OIS WN -
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Ta6auna I110. ®ynkuun raaroJa “to be”

DOyHKIUA U IIpumepsI IlepeBona
3HAYEHHUE
1) I'marosn-cBs3ka The law of supply and|3akon crpoca u
«OBITHY, «ABAATLCS» | demand is a fundamental | npemioxennss — sABJAAETCS
concept in economics. byHIaMEHTATBHBIM

ITIOHATHUECM B OKOHOMHUKC.

2) CmeiciioBoii raron | The boiler is in the boiler | Kotén HAXOAMTCH B
«HAXOAUTBHCD) room. KOTEJILHOM.

3) Becomorarensusiii | The inflation rate is being | Yposens UHQIISIIH
[J1aroJ1 JUIs monitored by the central | orcie:xxuBaercs

00pa3oBaHUsI BpEMEH
rpymmsl Continuous u
CTpagaTeIbHOTO
3ajora

bank.
The budget was approved
by the parliament.

IIEHTPATBHBIM OaHKOM.
brokeTr ObLI yTBep:KAEH
MapJaMeHTOM.

4) DKBUBAJICHT
MOJIaJIbHOTO TJIarojia
must

The country is to reduce its
budget deficit by 3 %.

Crtpana JOJI2KHA
COKpPaTHUTh CBOM

OrO/KeTHBIM  JeUIUT Ha
3 %.

5) BxoauT coctaB
oboporTa “there + be”
MIEPEBOINUTCS KaK
«eCThbY», KAMEETCS,
«CYIIECTBYETY.

There are several factors
that affect economic growth.

CymecrByer |/  Ecrtb
HECKOJIBKO (bakTopoB,
BIIHSIIOIIIX Ha

SKOHOMHWYECKHUH POCT.

19.  Identify the functions of the verb “to be”.

Russian.

CoNOOR~WOWDE

The new equipment is in the workshop.

The new standards are to be introduced next year.
The workers are testing the new turbine.

There are several types of production processes.
The aim of the project is to reduce energy consumption.
The engineers are to complete the design by Friday.
The quality of the products is excellent.

The students are conducting research on energy markets.

. There are several factors that affect the price of electricity.

Translate the sentences into

10. The results of the experiment were published in a scientific journal.
11. The demand for energy is increasing rapidly.
12. The plant is located near the river.
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Ta6auna I111. ®ynkoun raarosa “to have”

q)YHKHl/Iﬂ B IIPEAJIOKECHUHU U
JHAYCHHC

IIpumepsI

IMepeBoa

1) CMbICHOBO# THaro
«HMEThb», «00J1a1aThy», «Y...
eCThb»

The procedure has a
number of drawbacks.

Y Mmerona ectsb psj
HEJI0CTAaTKOB. / MeTon
HMeeT PSIJT HEJJOCTATKOB.

2) BcrioMoraTenbHBbIH T1aros
IUTsl 00Opa30BaHUsl BpEMEH
rpymsl Perfect.

They have developed a
new test system.

Onu pa3padoTam HOBYIO
CUCTEMY TECTHUPOBAHUS.

3) DKBUBAJICHT MOJAILHOIO
riarojia must (B couetanuu ¢
WH(OUHUTHBOM C YaCTHUIIEH

GGtO,’)'

We had to postpone the
meeting.

Ham nmpumiocs OTiI0KUTH
BCTpEUYy.

Ta6auna I112. ®ynkmuu raaroga “to do”

@OyHKIYs B NPeII0KeHUN
U 3HAYEHHe

IIpumepbl

IlepeBon

1) CMbICIOBOM Taaro
«1eJ1aTh», «BBINOJIHATbY.

Scientists do calculations
to support their
theoretical models.

Y4eHble BHIIOJIHAIOT
pacyETHI 1A
MOATBEPKACHUS CBOUX
TEOPETUYECKUX MOJENEH.

2) BcrioMoraTenbHBbIH T1aros
U151 00pa3oBaHuUs
BONPOCUTEIBLHOU U
OTpULIATEIBHON POPMBI
BpemeH Present Simple u
Past Simple.

Do you attend lectures
every day as part of your
program?

Br1 nocemaere neknun
KaKJIBIM JIEHb B paMKax
CBOEHU MPOrPaAMMBI?

3) DmbaTuueckuii “do”,
MOTYCPKUBACT 3HAYCHHE
CMBICIIOBOTO TJIAroJia.

| do understand what you
are trying to say.

S nelicTBUTEJIBLHO
MMOHMMAI0, O YEM BEI
TOBOPUTE.

20.
into Russian.

The new boiler has several

The demand for electricity

oCoNoaRLNE

The university has a large library with many books.

important features.

The price of oil has increased this year.
The laboratory has modern equipment for experiments.
The engineers have to check all the safety systems.

has grown significantly.

The plant has a capacity of 100 megawatts.
The researchers have conducted several tests.
This method has many advantages over traditional ones.
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10. The manager has to make an important decision.
11. The production costs have decreased this year.
12. The students have to complete their coursework on time.

21. Identify the functions of the verb “to do”. Translate the sentences into

Russian.

©OoOo~NOoO Uk~ WN B

. Scientists do experiments to test their hypotheses.
. Do you attend all your lectures regularly?

. | do believe that this method is more efficient.

. The students do their homework every evening.

. We do not use this equipment for our experiments.
. The engineer does understand the problem well.

. The researchers do a lot of calculations every day.
. | do hope that the project will be successful.

. The factory does not produce enough energy.

10. Do you have any questions about the test?
11. Did the team finish the project on time?
12. The researchers did not find any significant errors.

22. Identify the function of “to be”, “to have” or “to do” in each sentence.

Translate the sentences into Russian.

1.

The workshop has two production lines.

2. Engineers do regular safety checks.

3. Does the system record pressure automatically?
4. The pump is near the storage tank.

5. The coolant is circulating through the test loop.
6.
7
8
9.
1

The sensors have detected an unusual vibration.

. The inspection has three stages.
. The final report is complete.

The measurements were recorded electronically.

0. The operator did not stop the line.
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Ta6auna [113. Bpemena anrimiickoro rJjarojia B 1eiiCTBUTEJIbHOM 3aJ10T€

Bpems YrBepaureabHas OrpuuarenbHas popma BonpocurenbHasn Mapkepbl
¢popma ¢popma
Present | I/You/We/They study. I/You/We/They do not (don’t) | Do I/you/we/they study? | usually, always, often,
He/She/lt studies. study. Does he/she/it study? sometimes, never,
He/She/lt does not (doesn’t) every day/
a study. week/month, regularly,
< usually, sometimes,
“r hardly ever
%_ Past I/You/He/She/1t/We/The | I/You/He/She/lIt/We/They did Did yesterday, last
£ y studied (taught). not (didn’t) study (teach). I/you/he/she/it/we/they | week/month/year, in
L study (teach)? 2020, ago, then
Future | I/You/He/She/lt/We/The | I/You/He/She/lt/We/They will Will tomorrow, next
y will study (teach). not (won’t) study (teach). I/you/he/she/it/we/they | week/month/year, in
study (teach)? 2030, soon
Present | | am studying. | am not studying. Am | studying? now, at the moment,
" You/We/They are You/We/They are not (aren’t) | Are you/we/they currently, today, this
2 studying. studying. studying? week/month
3 He/She/lt is studying. He/She/lt is not (isn’t) Is he/she/it studying?
g_ = studying.
| S | Past I/He/She/It was I/He/She/It was not (wasn’t) Was I/he/shelit at 5 pm yesterday,
g ;l-) studying (teaching). studying (teaching). studying (teaching)? while, when
30 You/We/They were You/We/They were not Were you/we/they
= studying (teaching). (weren’t) studying (teaching). | studying (teaching)?
S Future | I/You/He/She/lt/We/The | I/You/He/She/lt/We/They will Will at 5 pm tomorrow, this
y will be studying not (won’t) be studying I/you/he/she/it/we/they | time next week, in the
(teaching). (teaching). be studying (teaching)? | future
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Oxonuanue maon. 1113

studying.

studying.

Bpems | YrBepaureabnass | OrpunareabHasi popma BonpocureasHas popma | Mapkepsl
¢hopma
Present | I/You/We/They have | I/You/We/They have not Have I/you/we/they already, yet, just,
studied (taught). (haven’t) studied (taught). studied? ever, never, since,
a He/She/lt has He/She/lt has not (hasn’t) Has he/she/it studied for, recently, so far,
= studied (taught). studied (taught). (taught)? recently, this (week,
o E month)
J o Past I/You/He/She/lt/We/ | I/You/He/She/lIt/We/They had Had by the time, before,
§ c;s They had studied not (hadn’t) studied (taught). | I/you/he/she/it/we/they after, already, just,
© (taught). studied (taught)? by 2020
0 Future | I/You/He/She/lt/We/ | I/You/He/She/lt/We/They will Will by the end of this
They will have not (won’t) have studied I/you/he/she/it/we/they year, by 2030, by the
studied (taught). (taught). have studied (taught)? time
Present | I/You/We/They have | I/You/We/They have not Have I/you/we/they been | for, since, lately,
. been studying. (haven’t) been studying. studying? recently, all
= gg’ He/She/lt has been | He/She/lt has not (hasn’t) Has he/she/it been day/week, how long
29> studying. been studying. studying?
= ’5.; Past I/You/He/She/It/We/ | I/You/He/She/It/We/They had Had for, since, before, by
S :é They had been not (hadn’t) been studying. I/you/he/she/it/we/they the time, how long
53 v studying. been studying?
£ 8 | Future | I/You/He/She/lt/We/ | I/You/He/She/lt/We/They will Will by the end of this
Q They will have been | not (won’t) have been I/you/he/she/it/we/they year, for, by the time

have been studying?
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HE IYTAWTE 1. PRESENT SIMPLE M PRESENT CONTINUOUS
Present Simple onucbiBaeT (hakThl, 3aKOHOMEPHOCTH U PETYJIIPHBIC MPOLIECCHI.

Present Continuous onucsiBaer BPEMEHHBIN MPOLIECC, ACUCTBUE CEMYaC WM TEKYIYIO TEHICHIIUIO.
Cpasnute: The controller stores data locally. (daxt) / This week, it is sending data to a cloud server (ua stoii Henee).

HE IYTAWTE 2. PAST SIMPLE U PRESENT PERFECT

Past Simple cBsi3an ¢ 3aBepIIEHHBIM MOMEHTOM HJIH TICPHUOJIOM B TIPOIILIIOM.
Present Perfect omuceiBaeT pe3yabTaT K HACTOSAIIEMY MOMEHTY HJIM HE3aBEPIIEHHBIH ITEPUO/T.
Cpasnure: Engineers replaced the pump in March (aeiicTBre mpon3onuio B ykasaHHbBIH MOMEHT B Tiporiiom). / Engineers have

completed three upgrades this year (9toT rox emié He 3aBepIicH).

HE IYTAWTE 3. PRESENT PERFECT SIMPLE U PRESENT PERFECT CONTINUOUS

Present Perfect Simple noguépkuBaer 3aBepIEHHBII Pe3yIbTaT WA KOJIUYECCTBO.
Present Perfect Continuous moauépkuBaeT AIUTEIBHOCTD HIIH IIPOIOJDKAOLIUICS MPOIIECC.
Cpasnure: The team has analysed 240 records (netictBue npousoinio). / The team has been analysing the database since 9 a.m

(meficTBHE MPOIOIDKACT MPOUCXOINTH).

Ta6auna I114. Cnoco0bl Bhipa:keHusi 0y1ylero BpeMeHu.

dopma DyHKIUA Hpumep
will IIPOTHO3 WJIM PEIICHHE, TIPUHSATOC B Experts believe that fuel prices will rise.
MOMECHT pe4u
be going to 3apaHee NPUHATHIN I1aH The company is going to install a heat-recovery unit.
Present Continuous 3apKCUpOBaHHAS JTOTOBOPEHHOCTD; The engineers are meeting the supplier on Friday.
JOIIOJIHUTEIIBHOC yHOTpe6JIeHI/I€
Present Simple pacrniicanve uiM opuIraIbHBIN Tpaduk The conference begins on Monday.
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23. Complete the sentences with the correct Present Simple form of the
verbs in brackets.

1. A heat exchanger (transfer) heat between two fluids.

2. The maintenance team (not / ignore) unusual readings.

3. the plant (generate) electricity every day?

4. The laboratory (have) three types of sensors.

5. The operations manager usually (review) the weekly schedule.
6. Defective parts (not / enter) the final assembly area.

7. a pressure gauge (measure) the system pressure?

8. The company (evaluate) its suppliers every year.

24. Complete the sentences with the correct Present Simple or Present
Continuous form of the verbs in brackets.

1. The line normally (operate) at a constant speed.

2. At the moment, engineers (inspect) the conveyor drive.
3. Energy demand usually (increase) in cold weather.

4. This month, the factory (run) a temporary night shift.
5. The quality standard (define) the permitted tolerance.
6. Look! Steam (escape) from the damaged joint.

7. The company currently (evaluate) a new supplier.

8. A good conductor (transfer) thermal energy easily.

9. The control system (connect) to the network now.

10. The manager (not / make) the final decision today.

25. Choose the correct Present Simple or Present Continuous form. Pay

attention to stative verbs.

1. The company owns / is owning two warehouses.

2. | understand / am understanding the calculation now.

3. The engineers need / are needing additional data.

4. The supervisor believes / is believing that the test result is reliable.

5. The laboratory has / is having a safety inspection this week.

6. The system belongs / is belonging to the energy department.

26. Complete the sentences with the correct Past Simple form of the verbs
in brackets.

1. The company (install) its first automated line in 2016.

2. Engineers (find) several faults during the initial test.

3. The old boiler (not / produce) enough steam for the expanded workshop.
4, the team (complete) the project on time?

5. The plant (introduce) a new maintenance schedule last March.

6. The sensor (send) an incorrect signal during the night shift.

7. The manager (contact) the supplier after the inspection.

8. The technicians (replace) the damaged cable and restarted the unit.

9. The factory _ (not/ generate) electricity from the grid before 1985.

10. When the laboratory (adopt) the new test method?
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27. Read the mini-report. Correct the false statements using did not + V1
and a correct Past Simple sentence.

In 2019, West Plant replaced two old pumps. In 2020, the engineering team
introduced digital pressure monitoring. The plant did not expand production until 2022.
Last year, employees completed a new safety-training programme.

1. West Plant replaced the pumps in 2021.

2. The engineering team introduced digital monitoring in 2020.

3. The plant expanded production before the new monitoring system was introduced.
4. Employees completed the safety programme last year.

28. Complete the sentences with the correct Past Simple or Past
Continuous form of the verbs in brackets.

1. While the technician (replace) the filter, the pump suddenly
(stop).

2. The operators (record) the readings when the alarm (sound).

3. At 8 p.m., the night team (clean) the heat exchanger.

4. The pressure (fall) while the valve (open) slowly.

5. When the supervisor (enter) the workshop, the workers (restart)
the line.

6. Two engineers (update) the software while a third engineer
(calibrate) the sensor.

7. The steam leak (appear) while the unit (operate) at full load.

8. The team (finish) the inspection before the weather (become)
Worse.

29. Complete the experiment report with the correct Past Simple or Past
Continuous forms.
Yesterday, the students 1) (heat) a small water tank. While one student 2)
(measure) the temperature, another student 3) (record) the time. At
10:15, the water 4) (reach) 80 C. The group 5) (continue) the
experiment when the power supply suddenly 6) (switch) off. The teacher 7)
(check) the connection and 8) (restart) the heater.

30. Complete the sentences with the most suitable future form: will, be
going to, Present Continuous or Present Simple.

1. The board has approved the project. The company (build) a new boiler
house.

2. Experts believe that industrial electricity demand (grow) next year.

3. The engineers (meet) the supplier on Friday at 10 a.m.

4. According to the conference programme, the opening session (begin) at
9am.

5. I think the new insulation (reduce) heat loss significantly.

6. The plant has purchased all the necessary equipment and (install) it in
August.
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7. The maintenance team (meet) the contractor tomorrow afternoon; the
meeting has already been arranged.
8. The train to the power plant (leave) at 7:30 tomorrow morning.

31.  Write one sentence for each situation using the form indicated.

1. A decision has already been made to replace the compressor. (be going to)

2. An expert predicts lower maintenance costs. (will)

3. A meeting with the contractor is fixed for Tuesday at 11 a.m. (Present
Continuous)

4. According to the official timetable, the train to the plant leaves at 7:30 tomorrow
morning. (Present Simple)

5. The company has decided to install a new heat-recovery unit next year. (be going
to)

6. The engineers have arranged a meeting with the equipment supplier for Friday
afternoon. (Present Continuous)

32. Complete the sentences with the correct Present Simple, Past Simple
or Future Simple form of the verbs in brackets. Pay attention to the time markers.
Write a general question for each sentence.

1. Our team (finish) the project two days ago.

2. The university (open) a new research centre next year.

3. The manager (not / attend) the conference last month.

4. The boiler (produce) steam at high pressure every day.

5. The engineer (calculate) the efficiency of the system yesterday.
6. The factory (operate) 24 hours a day.

7. The company (launch) a new product next spring.

8. The researchers (collect) data for their study every month.
9. The professor (give) a lecture on physics every Monday.
10. The price of electricity (increase) in 2022.

11. The students (take) a test at the end of each module.

12. The engineers (test) the new turbine next month.

33. Complete the sentences with the correct Present Perfect or Past
Simple form of the verbs in brackets.

1. The factory (reduce) its energy use by 9 per cent this year.

2. The factory (complete) its first energy audit in 2021.

3. Engineers (test) three new control strategies since January.

4. The company (replace) the main pump last Friday.

5. Demand for district heating (grow) steadily over the last decade.
6. The supplier (send) the final documents yesterday.

7. We (not / use) this type of sensor before.

8. The plant (have) two shutdowns last March.

9. you ever (operate) a thermal camera?

10. When you (use) it for the first time?
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34.  Fill in the gaps with just, already, yet, since, for, recently, this year or

ever. Use each option once.

1.
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The maintenance team has completed the inspection; they finished it
only a few minutes ago.

. Has the laboratory tested this material?

. The company has not approved the final budget

. Engineers have monitored the outlet temperature Monday.

. The same pump has operated reliably Six years.

. The plant has introduced a new reporting system; it started two weeks

ago.

. Three workshops have reduced electricity use
. The supplier has delivered the replacement valves, although they were

not due until Friday.

35.  Write a Have you ever ...? question and a Past Simple follow-up

guestion for each prompt.
1. operate a boiler simulator / when
2. take part in an energy audit / where
3. analyse production costs / which project
4. visit a power plant / which plant

36. Complete the sentences with the correct Past Perfect or Past Simple

form of the verbs in brackets.

1.

2.

3.

o1

By the time the inspector arrived, the operator (isolate) the damaged
item.
The team (restart) the unit after the pressure (fall) to a safe
level.
The company (contact) the supplier before it (recall) the faulty
batch.

. After the engineers (analyse) the heat losses, they (prepare) an
insulation plan.

. The pump (stop) because the filter (block) completely.

. When the manager (receive) the report, the laboratory (verify)
all measurements.

. The workers (not / start) the line until the safety officer (give)
permission.

. The digital archive (lose) several records because the backup system

(fail).

37. Combine each pair of sentences into one sentence using after, before

or by the time. Use the Past Perfect for the earlier action.
1. The laboratory checked the samples. The company released the batch.
2. The pump lost pressure. The alarm sounded.
3. The finance team estimated the payback period. Management approved the

project.
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4. The workers removed the old insulation. They installed the new material.
5. The engineer reached the control room. The automatic shutdown had begun.
6. The supplier sent the certificate. The inspection team accepted the equipment.

38. Complete the sentences with the correct Present Perfect Simple or
Present Perfect Continuous form of the verbs in brackets.

1. The factory (introduce) a new production schedule.

2. The operations team (monitor) material flow since Monday.

3. The logistics department (identify) four recurring delivery problems
this quarter.

4. The laboratory (analyse) vibration data for several weeks.

5. The plant (reduce) fuel consumption by 6 per cent.

6. The company (own) the same site for ten years.

7. How long the engineers (test) the new control logic?

8. The main objective of the project (not / change).

39. Read each sentence. Find the predicate(s) and identify the tense of
each verb form.
. The demand for energy usually rises during extreme weather conditions.
. The operations manager has already approved the budget for the next quarter.
. By the end of next year, the plant will have installed all the new insulation.
. The company has been reducing its energy consumption for the past three years.
. The workers will replace the old conveyor belts next Friday.
. The market price of natural gas fluctuates daily based on supply and demand.
. The researchers had already completed the initial analysis before the new data
arrived.
8. At 10 a.m. tomorrow, the operators will be testing the new system.
9. The factory produced over 50,000 units during the last financial year.
10. When the manager arrives, he will review the production plan.
11. The engineers designed a more efficient condenser for the thermal power plant.
12. The operators are currently adjusting the sensors to improve efficiency.

~NOoO ok wnN -

40. Complete the sentences with the correct tense form of the verbs in
brackets.

1. The manager (Just / approve) the new schedule.

2. The demand for electricity (rise) sharply during the winter months.

3. The students (prepare) their presentations while the teacher was
giving instructions.

4. The team (work) on the project for three years before they achieved
success.

5. Every year, the plant (consume) over 500,000 tonnes of coal.

6. The technicians (replace) all the old sensors by the end of next
month.

7. The company (order) the new turbines for the power station this
year.
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8. The university library (open) at 8 a.m. every weekday.

9. He (already / publish) three articles this year.

10. According to the official programme, the conference (take place)
next month in Moscow.

11. The results (not / confirm) the original hypothesis yet.

12. The research group (work) on this project for three years.

13. The students (prepare) for their presentations at the moment.

14. The team (complete) the experiment before the deadline arrived.

15. The university (host) an international conference next month; the

dates have already been confirmed.
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Taoauna I115.

3HaueHus MOJAJBbHBIX IVIAT0JI0B 1 X 9KBHUBAJICHTOB

MopanbHbIi 3HayeHune Mpumep IlepeBon
rjaaroJ/
IKBHBAJEHT
can CHOCOOHOCTH A good engineer can solve complex technical | Xopowwuii  unowcenep  ymeem  pewamo
(ymcTBennas/usndeckas) | problems. CJIOJICHblE MEXHUYeCKUe 3a0ayu
npocn0a Can you explain this concept in more detail? | Mosceme u 6v1 06BsCHUMB 5MY KOHYENYUIO
bosnee nodpodono?
3anpeT (B oTpuuareiabHoi | YOU cannot enter the laboratory without | Ber e mosceme otimu 6 nabopamopuio b6e3
dbopme) safety training. UHCMPYKMANCA NO MexHuKe 6e30nacHoChiu.
paspelicHue You can use the library resources for your | Bor mosceme ucnonvzosams mamepuaivl
research. oubaUOmeKU 05l 8020 UCCIeO008AHUSL.
BO3MOKHOCTB (00I11ast) New technology can improve production | Hoeble mexnonocuu mozym  noswicunv
efficiency. ahhexmusrocmv npouzsoocmaea.
COMHEHHUE/HEeTOBEpUE He cannot have completed the project so | He moscem dvims, umo on 3asepuiui npoexn
(B oTpumatensHOU Gopme) | quickly! maxk ovicmpo!
could cnocoOHocTh B iporiwiom | In the past, engineers could only rely on | B npowiom unsicenepvr moenu nonazamvcs
manual calculations. MOJIbKO HA PYYHbLEe PACUEMbL
MPEITOJIOKECHHE This approach could lead to significant cost | Omom nooxoo, eo03moscno, npuseoém «
savings. SHAYUMENbHOU IKOHOMUU CPEOCMS.
npoch0a Could you review my report for errors? He moznu ovl 661 nposepums Mot O0K1A0 HA
Hanuyue ouubok?
may IPEIOI0KCHHE He may be attending a conference this week. | Bozmosrcno, na omoit nedene owum Ha
KOH@epeHyuu.
pasperiecHue You may submit your report by the end of the | Bor moosrceme coamo ceoii omuém xk xomyy
week. Hedeu.
ouIHaIbHBIN 3ampet | Students may not use mobile phones during | Cmyoenmam Heb3s NONb308AMbCS
(B oTp. hopme) the exam. MOOUNbHLIMU — meNlepoHamu 60  8pems
9K3aMeHa
npock0a 0 pa3peneHnu May I leave earlier today? Mozy nu s ytimu nopanvuie ce2o0us?
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Oxonuanue mabon. 1115

MopanbHbIi 3HayeHune IIpumep IlepeBon
rJjaaroJ /
IKBHBAJEHT
might IPEITOJIOKCHIE You might be wrong. Bo3moorcno, svl owubaemecs.
must 00513aTeIbCTBO Students must attend all practical sessions. Cmyoenmosl  00MCHBL  nocewams  ce
NPAKMUYECKUe 3aHAMusL.
JICTYKTUBHBIN BBIBOI They must have been invited to the | Joaxcno ovims, ux npueracunu  Ha
conference. KOHGepeHyuio.
3amnpeT (B oTp. hopme) You must not use your cellphone during the | Bo epems sxzamena nenv3n nonvzosamvcs
exam. MOOUTIbHBIM meNlehOHOM.
should COBET Students should plan their research carefully. | Cmyoenmam ceoyem muamenbHo
NAAHUPOBAMb C80€ UCCAEO0BAHUE.
YBEPEHHOE The system should be working correctly now. | Cucmema, oonxncno ovims, pabomaem
TPEATOJIOKEHHE NPABUIbHO celnac
yIpeK You should have been more attentive during | Bam ciedosano ovt 6bims snHumameinvHee 60
the test. 8pemsi mecmupoBaHusl.
ought to COBET They ought to apologize. Hm cnedyem uzsunumocsi.
YBEPEHHOE There ought to be some valuable lectures at | Hasepnsaxa wna kongepenyuu wna s3moil
IPEOTI0KECHHUE the conference this week. Hedee 6yOym noJjiesHuvle JeKyul.
3amper (B otp. hopme) Such things ought not to be allowed. Taxue sewju Heb3s 0ONYCKAMb.
have to HEOOXOAMMOCTh B CBsi3H ¢ | The company has to comply with new | Komnanus oonscna cobnooams  nogwle
00CTOSATEILCTBAMHU regulations. HOPMAmuegHvle mpebo6ansl
OTCYTCTBHE You don’t have to be a scientist to understand | He oo6szamenvno Ovimo yuenvim, u4mooOwl
HeoOxoaumocT (B otp. | this principle. HOHSIMb SMOM NPUHYUN.
dbopme)
be to HEOOXOJMMOCTh B CBsi3H ¢ | They are to conduct a series of experiments | B smom mecsiye oHu 00AHNCHBL npoGecmu
JIOTOBOPEHHOCTBIO this month. cepuio dSKCNepuMenmos
need to paKTUYECKas We need to review the literature before | Ham nyscno uzyuums numepamypy nepeo
HE00X0JIMMOCTh starting. Ha4aniom pabomel.
OTCYTCTBHE You don 't need to include all the details in the | Bam ne myscno exnrouamo sece oemanu 6

HEoOXoauMOCTH (B OTP.
hopwme)

report.

00KJAO.
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HE IYTAUTE 4. MUST, HAVE TO, MUST NOT 4 DO NOT HAVE TO

must u have to BelpakaroT HEOOX0IUMOCTh, HO have t0 YacTo cBA3aHO ¢ BHEIIHUM NMPABUJIOM WJIH 00CTOSTEIHCTBAMM.

must not o3Havaer 3amnper.
do not / does not have to o3nadaeT, 4TO IEHCTBHE BEHIIOIHATH HEOOS3aTEIHHO.
Cpasnure: Visitors must not enter (ato 3anpeniero). / The whole line does not have to stop (310 MoxxHO ¥ He JeNIaTh).

Taﬁ.lmua I116. U3meHenue MOJAJBHBIX I'J1aroJioB 1 X 3KBUBAJCHTOB B Pa3/IMYHLIX BPEMEHaAX

Present Past Future
must must - —
have to have/has to had to will have to
be to am/is/are to was/were to —
can can could —
be able to am/is/are able to was/were able to will be able to
may may might —
be allowed to am/is/are allowed to was/were allowed to will be allowed to
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41.  Fill in the gaps with a suitable modal verb or equivalent. Use each
option once.
can, could, have to, had to, may, must, must not, should

1. According to the environmental permit, the plant record weekly emissions
data.

2. The laboratory repeat the pressure test yesterday because the first record
was incomplete.

3. A thermal camera reveal overheated electrical contacts without stopping
the line.

4. Visitors enter the high-voltage room without an escort.

5. The delivery arrive one day late because of the storm.

6. Managers review near-miss reports before changing the safety procedure.

7. Before the upgrade, the old controller process only one signal at a time.

8. This is an emergency instruction: operators close the isolation valve
immediately.

42. Complete the sentences with a suitable modal verb in the affirmative

or negative form. More than one answer may be possible. Translate the
sentences into Russian.
must, have to, should, ought to, be to, can, be able to, may, could, might.
1. First-year students attend the laboratory safety briefing before using the
equipment.
. 'You find lecture materials on the university learning platform.
. Every engineering student learn how to read technical drawings.
. This software help you calculate the efficiency of a power plant.
. Students submit their laboratory reports by Friday.
We arrange an online consultation if you cannot attend the lesson.
. Before starting the experiment, you check whether all the instruments are
working properly.
. Engineers always consider safety when designing industrial equipment.
. A good manager communicate effectively with both engineers and
economists.
10. During the first year, students improve both their technical English and
presentation skills.
11. The data also be presented in the form of graphs and charts.
12. You ignore the teacher’s instructions during laboratory work.
13. Renewable energy sources become even more important in the future.
14. After completing this course, students explain the basic operation of a
thermal power plant in English.
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43. Complete the sentences with mustn’t or don’t have to / needn’t.
1. You touch electrical equipment with wet hands.
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8.

9.

. First-year students bring their own calculators because the university

provides them during the examination.

. Visitors enter the laboratory without permission.
. You learn all the technical terms by heart before the first lesson. They will

be practised during the course.

. Students eat or drink in the laboratory.
. You finish the whole project today. The deadline is next week.
. Engineers ignore safety regulations when working with high-pressure

equipment.

Laboratory instruments be removed from the laboratory without
permission.

The workers come to work on Saturday; it's a day off.

10. The factory _ produce more units this month; demand is low.
11. Visitors enter the workshop without a guide.
12. We order new raw materials this week; we still have enough in stock.

44. Translate the sentences into Russian. Pay attention to the different

forms of the infinitive after modal verbs.

1.
2.
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The students must have completed the laboratory work before the lecture began.
You needn’t have printed the report because the teacher accepted electronic
copies.

. The engineer ought to have checked the calculations more carefully.

. The manager may have received the financial report yesterday.

. The new software might have reduced the time needed for data analysis.

. You should have been more careful when measuring the temperature.

. The engineer might have overlooked a small error in the calculations.

. The necessary information may have been included in the previous report.

. The students must have been preparing for the examination for several weeks.

10. The laboratory equipment could have been damaged if the safety rules had not

been followed.
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Tabauuna [117. Crenenu cpaBHeHUsI NPUJIAraTeJbHbIX U HAPeUYHH

IoaoxuTtenbHas CpaBHuUTe/IbHASI CTeNeHb IIpeBocxoaHasi cTeneHb
CTeneHb

IlepeBoa cioBa “most”

1. O)IHOCJ'IO)KHI)IC npuwjiararejbHbI€ / Hapedusi, IBYXCJIOKHbIC MpUJIaraTejbHbIC / Hape4yusi,
3aKaAHYMBAKOIIHUECs] HA IJIACHBIN 3BYK

big — GobIO¥ bigger — 6osbie the biggest — camplii 601b1110# / HAKOOBIIIHIA
clever — ymubIii cleverer — ymuee the cleverest — cambIii yMHBI#

2. MHOroc/10:kHbIe nmpuwjiaratTejdbHbIC

important — BaxxHbIi more important — 6osiee BaXHbBIH the most important — camblii BaxHbBIH
less important — MmeHee BakHBIN the least important — HariMeHee BasKHBII

3. UckiaoueHus

good — xoporimii better — myummit the best — cambIii Tyurmii
well — xoporio better — myure the best — nyumie Bcero
bad — moxou WOrse — xyxke the worst — Hauxyammii
far — manexo/manexuit further — nanpHeNHmMi -
much/many — MHOTO more — GoJbIie the most — GoubIire Bcero
little — mano/mManeHbKHit less — menbIIE the least — menbI1IC BCero

4. CpaBHHTEJbHbIC KOHCTPYKIHHA

As ... as ... —TaKoii xe... kak: Line A is as reliable as Line B.
Not so... as... — He Takoi... kak: Line A is not as reliable as Line B.
The... -er the... -er —gem..., Tem...: The more reliable the line is, the better.
As... as possible — HacTombKO .... : The line should be as reliable as possible.

1) This is the most
interesting book I have
ever read. — Dto camasi
WHTEPECHAsI KHUTA,
KOTOPYIO 5 KOT1a-1100
gutain. (IIpesocxoonas
cmeneHb nociie apmuKJis
“the” u nepeo
NPUIG2AmebHbIM)

2) It’s a most interesting
book. — 310 Becbma /
OYeHb MHTEpECHas
KHUTA. (Boicokas
cmeneHb 8bIPANCEHHOCTU
npusHaxa 6e3 apmukis
“the” nepeo
NPUIA2AmebHbiM)

3) Most people like
reading. — BoJabmMHCTBO
JIFOAEH TIO0ST YUTATh.
(«Bonvuwuncmeo/6onvasn
yacmoy nepeo
cywecmsaumenbHuim)
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45.  Complete the sentences with the correct positive, comparative or

superlative form of the words in brackets.

1.
2. Line C has the

3. This insulation is

4. The digital meter gives
5. Option B is not as

6.
7
8
9.
1

. A serious leak is
. This method uses

0. The automated line works

The new pump is (reliable) than the old one.
(low) defect rate.

(expensive) than mineral wool.

(accurate) readings than the mechanical one.

(flexible) as Option A.
The latest procedure is the (good) of the three.
(bad) than a minor pressure fluctuation.
(little) energy than the previous method.

(far) from the boiler house than the laboratory.

(fast) than the manual line.

The northern workshop is

46. Use the data to write six comparisons. Include one superlative and

one not as ... as sentence.
Production Output Defect rate Energy Upgrade cost
line consumption
Line A 120 units/day 5% 900 kWh/day RUB 80,000
Line B 150 units/day 3% 850 kWh/day RUB 95,000
Line C 140 units/day 2% 780 kWh/day RUB 110,000

47. Complete the sentences with the correct form of the word in brackets.

Use the positive, comparative or superlative degree.
1. The new boiler is
(reliable) machine in the factory.

. Thisis

. The steam flows

. The old equipment was

. Thisis

(efficient) than the old one.

(fast) through the new pipes.

(expensive) to maintain.

. The temperature in the boiler is

. Thisis

(good) way to insulate the pipes.
(skilled) than the previous team.
(high) than in the condenser.

______ (difficult) project we have ever undertaken.

The turbine o operates
0.The factory produces

2
3
4
5
6. The new workers are
7
8
Q.
1

(smoothly) with the new bearings.
(much) output than it did last year.

48. Complete the sentences with the correct comparative form of the

words in brackets. Use the “the ... the ...

sentences into Russian.

NGO~ WDE

(efficient) the machine,
(good) the insulation,
(many) units we produce,
(skilled) the workers,
(hot) the steam,
(modern) the equipment,
(fast) the turbine rotates,
(careful) the operator,

(much) energy it carries.
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(high) the productivity.
(much) electricity it generates.
(safe) the production process.

” construction. Translate the completed

(low) the energy consumption.
(low) the heat loss.

(low) the cost per unit.
(few) defects they make.



Q. (high) the quality, (satisfied) the customers are.

10. (well) the machines are maintained, (long) they last.
11. (much) energy we save, (good) it is for the environment.
12, (high) the demand, (high) the price.

49.  Translate the sentences into Russian, paying attention to the different
meanings of most.
This is the most efficient boiler on the market.
Most students attend lectures regularly.
It was a most interesting lecture on energy efficiency.
The most important factor is the cost of production.
Most engineers agree that safety is a priority.
She presented a most convincing argument.
The most difficult part of the project was data analysis.
It is a most useful tool for researchers.
. The most common problem is overheating.
10. Most experiments require careful planning.
11. He gave a most detailed explanation of the process.
12. Most large factories in the region are located in industrial zones.

CoNoaR~LONE
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Tab6uuna I118. Bpemena aHr/miickoro rjaroJjia B CTpajaTeJIbHOM 3aJ10Te

dDopma Crpykrypa Ynorpeodaenue Hpumep IHepeBon
Present Simple | am/is/are + | perynsapssiii mporecc wim | The readings are recorded Tlokazanus 3anucviearomcs
Passive V3 OIMCaHKE every hour. KACObLIL 4ac.
Past Simple was / were + | 3aBepmI€HHBII poriecc B | The pump was replaced last Hacoc ovin 3amenén na
Passive V3 MPOIILIOM week. npownou Heoerne.
Future Simple | will be + V3 | 6yaymuii nporecc wim The line will be upgraded next | Jlunus 6yoem
Passive pe3yabTar year. MOOEpHU3UpPOsana 8

creoyouem 200y.

Present am/is/are npoiiecc, nmpoucxozsmuii | The system is being tested. Cucmema ucnovtmesléaemcs
Continuous being + V3 ceifuac 6 OAHHBII MOMEHM.
Passive
Past was / were nporiecc B onpeneia¢Hupiii | The boiler was being inspected | Komén ocmampueanu
Continuous being + V3 MOMEHT IPOILIOTrO at noon. HONOEHb.
Passive
Present Perfect | have / has 3aBepIIEHHbBIN pe3ynbTar, | The procedure has been IIpoyedypa ovLna
Passive been + V3 CBSI3aHHBIN ¢ HACTOSAIIMM | revised. nepecmompena (moyvko

ymo).

Past Perfect
Passive

had been + V3

JICCTBHUE, 3aBEPIIEHHOE
JIO IPYroTo JICUCTBUS B
MPOIIIIOM

The turbine had been installed
before the winter began.

Typouna ovLna

YCMAHOBIEHA 00 MO020, KAK

Ha4aaiacov 3uma.

Future Perfect
Passive

will have been
+V3

neiicTBue, KoTopoe OyaeT
3aBEpIICHO K
ONpPEACIEHHOMY MOMEHTY
B OyayieM

The project will have been
completed by December.

Ilpoexm 6yoem 3aeepuién

oexkabpio.
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HE IIYTAMTE 5. BEEN, BEING 1 BY + AGENT B PASSIVE VOICE

B Perfect Passive ncnons3zyercs been: has been installed.
B Continuous Passive ucmonbs3yetcs being: is being tested.

Ta6auna I[119. CtpaaareibHblii 32J10T ¢ MOJAAJTbHBIMHU IJIAr0JaMHU

Crpykrypa 3HayeHue IMpumep IlepeBon
must be / must not | 06s3aHAOCTH unu | Every batch must be inspected. Kaoicoass napmusi  oonscna  ovimo
be + V3 3arpeT The boiler must not be operated | nposepena. / Kaocoyro napmuio
without training. Heo0X00uUMo nposepumbs.
can / could be + V3 | BO3MOXXHOCTb wma | Routine  measurements can  be | O6biunsie usmMepeHusl mozym
CIIOCOOHOCTB recorded automatically. 3ANUCHIGAMbCA ABMOMAMUYECKU.
may / might be + BO3MOYXHOCTb The result may be checked again. Peszynomam moicem 6vimv nposepen
V3 ewé pas. / Pesyromam mosncno
npoeepumo ewié pas.
should be + V3 PEKOMEHTaIs The cause should be investigated. Ipuyuny cnedyem paccineoosams.

have / has to be +
V3

BHEIITHEE TpeOOBaHUE

The measurements have to be

recorded.

H3mepenus 00J1)4CHbL obimo
3anucansl. / 3mepenus HeoodxXo00umo
3anucvleame.

need to be + V3

IpPaKTHYCCKast
HEO00XOIUMOCTH

The instruments need to be calibrated.

IIpubopwi Heo0x00umMo

OMKaiuoposams.
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Tao6auua I120.

Oco0ble ciyvyan nepeBoja CTpaaaTeJbHOro 3aJ0ra

I'narosbl 6e3 mpeaJiora B aHIJIMACKOM sI3bIKe, MePeBOASIINECS ¢ MPeII0roM Ha PyCCKHUIi

followed by final inspection.

affect The quality of the final product | Ha xauecTBO KOHEYHOTO MPOYKTA BJAUSIET TOUHOCTH O0OPYAOBaHUS.
Is affected by the precision of the
machinery.

influence The selection of suppliers is Ha BBI0Op MOCTABIIMKOB BJUSIKOT CPOKU ITOCTABKH i CTOMMOCTb.
influenced by delivery times and
cost.

follow The assembly of components is | 3a cOopkoli KOMIIOHCHTOB cJIeayeT (prHAIbHAS IPOBEPKA.

Jpyaue enazonvi: aNSWer — omeeuams Ha, approach — nodxooums k, attend — npucymcmeosame Ha.

I'1aroJmsl ¢ NnpeajaoromM B AHIJIMHCKOM A3BIKE, MIEPEBOASIIIMNECH C IIPEAJTOTIOM HaA pyCCKI/lﬁ

referred to during audits.

speak about | Flexibility in production is often | O ruGkocTH B MPOU3BOACTBE YaCTO FOBOPST B COBPEMCHHOM
spoken about in modern IPOMBIIIICHHOCTH.
industry.

insist on Regular maintenance of Ha perynspHoM 00cTyKUBaHUN 000pYyTIOBAaHUS HACTAUBAIOT.
equipment is insisted on.

refer to Industry standards are frequently | Ha otpacieBbie cTaHAapThl YaCTO CCHIJIAIOTCS BO BPEMS ayIUTOB.

Hpyeue enazonwi: rely upon — nonazamuca na, act upon — oeitccmeosams na, deal with — umemsw oeno c, yuumeoreame.
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50. Choose the correct Active or Passive VVoice form.

. Digital meters record / are recorded production data automatically.

. Production data record / are recorded every hour.

. The inspection team identified / was identified several defective units yesterday.
. Several defective units identified / were identified during the final check.

. Technical staff maintain / are maintained the machines regularly.

. The machines maintain / are maintained according to a fixed schedule.

. The manager compared / was compared the monthly results.

. The monthly results compared / were compared with the target.

51. Rewrite the sentences in the Passive Voice. Omit the agent when it is

not important.

OoONOO OIS~ WN -

. Operators record the inlet pressure every shift.

. The company installed new digital meters last year.

. The quality team checks all final reports.

. Technicians repaired the conveyor after the breakdown.
. Economists calculate labour productivity every month.
. The laboratory tested the material in March.

. The operations department stores the production data.

. Workers removed three defective parts yesterday.

52. Open the brackets, using Active or Passive Voice and the tense in

brackets.

1.

|_\

The new equipment (test) before it is put into operation. — The
engineers (test) the new equipment before it is put into operation.
(Future Simple)

. The old machines (replace) last year. — The company

(replace) the old machines last year. (Past Simple)

. The quality of the products (check) by the control team. — The control

team (check) the quality of the products. (Present Simple)

. The project (complete) next year. — The team (complete)

the project next year. (Future Simple)

. The materials (order) from the supplier every quarter. — The department

(order) the materials every quarter. (Present Simple)

. The raw materials (deliver) to the factory every morning. — The

suppliers (deliver) the raw materials every morning. (Present Simple)

. The new system (introduce) next month. — The management

(introduce) the new system next month. (Future Simple)

. The instructions (give) to all employees yesterday. — The manager

(give) the instructions to all employees yesterday. (Past Simple)

. The new production line (install) last month. — The engineers

(install)  the  new  production line last  month.
(Past Simple)

53. Choose the correct Passive Voice form.

. The old pressure sensor was replaced / has been replaced two weeks ago.
. The main pipeline is being inspected / has been inspected at the moment.
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. The final test results will be published / have been published tomorrow.

. All the required measurements have already been recorded / are already being
recorded, so the report can now be prepared.

. At 11 a.m. yesterday, the new control system was being tested / has been tested.

. The maintenance schedule has not been approved / is not being approved vyet,
so the work cannot start.

7. New temperature sensors will be installed / were being installed during next

month’s maintenance shutdown.
8. The ventilation system is being repaired / has been repaired now, so the
laboratory is temporarily closed.
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54. Complete the modernisation report with the correct Passive Voice
forms.

A packaging factory is modernising its production system. A flexible
manufacturing cell 1) (install) last month, and four employees 2)
already (train) to operate it. At the moment, a trial batch 3) (produce).
The sensors 4) (test) while the process is monitored. The results 5) not

(analyse) yet. If the trial is successful, the old line 6) (replace) next

year. During the installation, production 7) (transfer) to another workshop, and
at 2 p.m. the temporary line 8) (adjust).

55. Transform the sentences, using the Passive Voice. Omit the agent,
where possible. Translate the sentences in the Passive Voice into Russian.

Example: The level of automation influences the cost. — The cost is influenced by the
level of automation.

1. Industry analysts often speak about the rise of automation.

2. The logistics department deals with shipping delays.

3. The reliability of suppliers affects the entire supply chain.

4. The annual budget accounts for equipment upgrades.

5. The engineering team insists on precise measurements.

6. The final report accounts for all production losses.

7. The experience of the workforce influences the quality of output.
8. The quality inspection follows the completion of each batch.

9. The production team can rely on accurate data from sensors.

10. The project manager often refers to the production guidelines.

56. Rewrite the sentences in the Modal Passive. Omit the agent when it is
not important.
. Safety staff must inspect every emergency exit.
. The control system can store the readings automatically.
. Engineers should review the alarm settings.
. The laboratory has to keep all calibration certificates.
. Technicians may replace a damaged pressure gauge.
. The contractor must not disconnect the protective earth.
. The maintenance department needs to test the backup pump.
. The chief engineer might approve the revised shutdown plan.

CoONO OIS~ WN -
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Tao6auua I121.

®opmbl 1 pynkuuu Participle 1

dopma DOyHKUUA 3HaueHue IIpuHOMn nepesoaa IIpumep u nepeBoa
Participle | | Onpenenenue: CyIeCTBUTEIBHOE JleiicTBUTEIHLHOE The increasing temperature affects the
Active - OJIMHOYHOE camo coBepiiaer | mpuyactre (Ha -mmii/ | efficiency. - Iosvuruarowmasncs
V-ing OIpeJIeJICHUE Nepe]] | ACUCTBUE, JEHCTBHE | -BIIMKA); memnepamypa e1usem Ha d¢hdexmueHocme.
CYILIECTBUTEIBHBIM, | OJTHOBPEMEHHO C | MPUAATOYHOEC
- IPUYACTHBIN JICHCTBHEM OTPEICTUTEILHOC The engineer designing the system is very
obopoT mocie CKa3yemoro. NPEUIOKCHHE). experienced. — Uuowcenep, npoekmupyrouwyui
CYIIIECTBUTEIBHOTO cucmemy, ouenvb onvimuvlil. / Huowcenep,
KOMOpblil npOeKmupyem cucmemy, oyeHb
ONbIMHBIU.
O06CcTOSITEIHLCTBO [Tonnexamee camo | [leempudaactue (When / While) Working on the project, the
COBEpIIACT JCHCTBUE; | HECOBEPIIICHHOTO team faced many challenges. — Pa6omas nao
JIEUCTBHUE Buga (Ha -s1 / -a); | npoekmom, KOMAHOA  CMOAKHYIACL — CO
OJTHOBPEMEHHO C | MPUAATOYHOE mHoeumu mpyonocmsamu. / Kozoa komanoa
JCHCTBHEM 0OCTOSATEIILCTBCHHOE. | padomana Hao HPOEKmMoM, OHa
CKa3yeMOTo0. CMOJIKHYIACH CO MHOSUMU MPYOHOCHISMU.
Yactb ckazyemoro | O6pazyer BpemeHa | OTnenbHO He | The team is developing a new model. —
rpynmnbel Continuous. | EPEeBOAUTCS. Komanoa paspabamovieaem nosyro mooernw.
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IIpooonscenue mabn. 1121

dopma DOyHKUHUA 3HavyeHHe IIpuHOMn nepeBoaa IIpumep u nepeBoa
Participle | | Onpenenenue CyI1eCTBUTEIILHOE CrpanmaTtenbHoe The equipment being tested is state-of-the-
Passive UCIIBITHIBAET npuyacThe Hactosmero | art. —
being + V3 JENCTBUE; NEeHCTBHE | BpeMEeHH (Ha -Mbli, - | Obopyoosanue, ucnvimoléaemoe 8 OaHHbIU
OJTHOBPEMEHHO C | mumiics); TPUIATOYHOE | MOMEHM,  ABIAEMCA  COBDEMEHHbIM. /
JENUCTBUEM OTpeIeIUTENbHOE. Obopyoosanue, KOMmopoe UCnbIMbIBACHILCA 8
CKa3yeMoro. OAHHBLIL MOMEHM, 8/IeNC sl COBPEMEHHBIM.
O6crosiTeancTBo | [lomiexaniee Byayun + npuuactme; | Being cooled, the metal contracted. —
HCITBITHIBACT MIPUAATOYHOE Byoyuu oxnaxcoénnvim, memann cocancs. /
JIelicTBHE;, JIEHCTBHE | 0OCTOATSILCTBEHHOE Kozoa memann oxnascoanu, on cocumacs.
OJIHOBPEMEHHO C
JIEICTBUEM
CKa3yeMoro.
Perfect O6crositeancTBo | [lomrexamee camo | Jleempuuactue Having analysed the data, the researcher
Participle COBepIIIaeT ACHCTBHE; | coBepiieHHoro Buaa (ua | wrote the report. — [Ilpoananusuposas
Active JIECTBUE -B / -f1); TPUIATOYHOE | OaHHble, UCCled08amelb HANUCal omuém. /
having + V3 3aBEPIINIIOCH 10 | 00CTOATENBCTBEHHOE:! Ilocne mo2o0  kKak  uccaedosameip
JIEUCTBUS IMocae Toro, Kax... NPOAHATIU3UPOBATI OAHHbBlE, OH HANUCAT
CKa3yeMoro. omuém.
Perfect Ob6crositeibeTBo | [Tommexaniee Byayun + mnpuuactme; | Having been tested, the new turbine was
Participle UCTIBITHIBACT PUIATOYHOE installed. — Iocne mozo kax nosas mypouna
Passive JIEHUCTBUE; JIEUCTBUE | OOCTOSTEIHLCTBEHHOE:! ovina ucnoimana, eé¢ ycmanosuinu. | Byoyuu
having been 3aBEPIIUIOCH 1o | [locae TOro Kak... UCNBIMAHHOU, HOBasi mMypouna  Oblia
+V3 JEeNCTBUS YCmMaHos1eHa.
CKa3yeMoro.
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Tab6uauuna I122. ®yukuuu Participle 11

dopma DyHKUUA 3HaueHue Pexomenpauuu mo IIpumep u nepeBoa
nepeBoay

Participle | Onpenenenue: CymectBurenbioe | CTpaaaresbHoe The adjusted valve works perfectly. —

1 - OJUHOYHOE HCTIBITHIBACT MpUYaCTUE Ompezynuposannwvlit  kianan  pabomaem

(Past ompejielieHUE Mepel | ICHCTBHE; JEHCTBUE | IPOIICAIICT0 BpPeMeHU | omauuno. /  Kianan,  komopwiit  obLn

Participle) | cymecTBuTensHBIM; | 3aBEPIIICHO. (Ha -HHBIA / -TBIi); | ompezynuposan, pabomaem OmMIUYHO.

V3 (V-ed) | - omuHOUHOE MPUIATOYHOE The data collected are reliable. — Coopannoie
orpesieNieHUE MOCIIe OTIPEACTUTEIHLHOE. OoanHvle — HaodedxcHvle. / JlanHble, Komopvle
CYIIECTBUTEIILHOTO; OvLIU COOpanbl, — HadediCcHble.

- IPUYACTHBIN The results obtained from the experiment were
006opoT 1ocIie promising. — Pe3ynvmamoi, noJiyueHHble 6 X00e
CYIIECTBUTEIIBHOTO aKCnepumenma, oOvliu 0OHAEHCUBATOUWUMLU.
OO6cTOSITEIHLCTBO CymectButenbioe | Bymyum + npuyactue; | (When) Heated, the water turns into steam. —
UCTIBITHIBACT MPUIATOYHOE Byoyuu nazpemoii, 60ooa npespawaemcs 6 nap.
neiicteue; neictBue | o0cTosTenbeTBeHHOS: |/ Kozoa 600y nazpesarom, ona npespawaemcs
3aBEPIICHO. Koraa / Tak kak... 8 nap.
Yacrte ckazyemoro | OOpasyer Bpemena | OTae/ibHO ue | The technician has repaired the boiler. —
rpynnel  Perfect  wu | mepeBoauTcs. Texnux ompemMoHmMuposan Komé.
CTpaJaTeNbHbIN The boiler was repaired last week. — Komén owvin
3aJIoT. OMPEMOHMUPOBAH HA NPOULION Hedelle.
HNmenHas yacth | CTouT nocie | CtpagaTebHOS The valve is / remains closed. — Kranan
CKa3yeMoro rimarona-cBsi3kd (10 | npuyacTie Ha -HHBIM / - | ocmaémcs 3aKpoimoim.
be, to seem, to|Tblii.
remain) u omMchIBacT
TIoJIeKAIIee.

198




57.  ldentify the functions of Participle I.
. The coolant is flowing through the test loop.
. The coolant flowing through the test loop removes heat.
. Flowing through the test loop, the coolant absorbs energy.
. Technicians are adjusting the airflow in the test chamber.
. Engineers testing the exchanger are recording outlet temperatures.
. A pump supplying hot water maintains circulation in the loop.

OOk WDNPE

58. Replace the active relative clause with a Participle | phrase.
. Technicians who monitor the furnace record the surface temperature.
. The water that leaves the condenser enters the storage tank.
. A blower that supplies combustion air increases the flame intensity.
. The gas that passes across the tube bank loses thermal energy.
. Engineers who evaluate insulation compare heat-loss data.
. The coolant that returns from the process has a lower temperature.
. Workers who fit reflective screens wear protective clothing.
. The steam that flows towards the header passes through a control valve.

CO~NO OIS WN -

59. ldentify the function of Participle 11 in each sentence.
. The installed sensors send data to the control unit.
. The sensors installed near the outlet measure temperature.
. The outlet valve is closed.
. The outlet valve is closed by the operator at the end of each shift.
. The heated water enters the storage tank.
. The water is heated in the boiler.
. The results obtained during the trial were satisfactory.
. The revised procedure is available in the laboratory.

coONO OIS~ WN -

60. Replace the passive relative clause with a Participle 11 phrase.

1. The samples that were collected during the night shift were analysed in the
morning.

. The equipment that was installed last month is operating reliably.

. The heat that is recovered from the exhaust gases is used in the process.

. The measurements that were recorded by the digital system were compared with
the target.

. The steam that is produced in the boiler enters the main line.

. The insulation that was damaged during maintenance must be replaced.

. The report that was approved by the manager was sent to the customer.

. The valves that are fitted to the vessel prevent excessive pressure.

WD
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61. Translate the sentences into Russian, paying attention to the form and
function of the participles.
1. Heated by the sun, the metal roof became too hot to touch.
2. Having absorbed the heat, the fluid expanded significantly.
3. Circulating through the system, the coolant removed excess heat.
4. Being polished, the surface reflected most of the radiation.
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S.
6.
7.
8.
9.

Having been cooled, the liquid returned to its original volume.
Having been heated, the metal bar glowed red.

Designed for high temperatures, the material performed well.
Moving through the pipe, the steam transferred energy to the turbine.
Being forced by the pump, the water circulated through the system.

10. Having given off its energy, the steam condensed back into water.
11. Insulated with mineral wool, the pipes lost very little heat.
12. Using a fan, the engineer speeded up the convection current.

62. Rewrite each sentence by replacing the underlined adverbial clause

with a participle phrase.

Example: While the coolant circulated through the engine, it absorbed excess heat.
(Participle 1) — Circulating through the engine, the coolant absorbed excess heat.

1.
2.

3.

8.

9.

When the metal bar was cooled, it contracted slightly. (Participle II)

Because the system was designed properly, it operated without any issues.
(Participle 1)

While the heated water rose to the top, it created a convection current. (Participle
| Active)

. Because the hot gases passed through the heat exchanger, they warmed the

incoming air. (Participle | Active)

. While the liquid was being stirred, it cooled down more quickly. (Participle 1

Passive)

. While the materials were being tested, they showed different levels of conductivity.

(Participle | Passive)

. After the fluid had reached the target temperature, it stopped heating. (Perfect

Participle Active)
When the steam had passed through the turbine, it entered the condenser. (Perfect
Participle Active)
When the pipes had been cleaned, they allowed better flow of the liquid. (Perfect
Participle Passive)

10. After the equipment had been checked, it was ready for operation. (Perfect

Participle Passive)
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Ta6uauuna I123. He3aBucumblii npuyacTHbIH 060poT

Ho3uuus B Crpykrypa IIpumep u nepeson
NPeAI0KeHUH
B nauaJe Cymr. + Participle The pressure rising, the operator opened the valve. — Tak kax dasienue
NpEeaAJI0KCHUA noevlitaioChb, onepamop omKpbslil Kl1anaH.
(mpuunHa,

yCJIOBHUE, BPEMS )

The new equipment having been installed, the plant resumed operation. —
Ilocne mozo Kak nosoe 06ODV00661H146 obL10 YCMAaHoG6J1eHO, 3a600 60300HOBUI
pabomy

With + cymr. +
Participle

With The tests completed, the team submitted the report. — Ilocie mozo kak
Ucnvimanus ovlau 3a6ePpUiLCHbl, KOMAHOA coana omyém.

Wit the engineer having finished the calculations, the project moved forward.
— Ilocne mozo Kak UHIHCEHED 3AKOHRYUJ1 pacqémbl, npoexkm I’lpO@GMHyJZCﬂ
enepéo.

B xonue
npeasioKeHus
(comyTcTBYyMOIIEE
00CTOSITEIBCTBO)

Cyu. + Participle;

The system worked, all sensors monitoring the pressure. — Cucmema
pa60mafza, npu 3mom 6ce oamuuxu KOHmpoJiupoeaiu dasnerue.

The engineer left the workshop, (with) his colleagues having completed the
reQair . HHcheHep NOKUHYTT Yex, U €20 Kojuiecu 3aeepuiuilu pemorm.

With + cym. +
Participle

The experiment was concluded, with all the necessary measurements taken. —
Oxcnepumenm OvL 3a8epUIEH, RPUUEM He0DX00UMbLEe UBMEPEHUSL ObLIU
6blNOJIHCHbL.

The technicians finished the maintenance work, with all the worn-out parts
having been replaced. — Texnuku 3asepuiunu mexnuueckoe obcnyxrcusanue,
BPU IMOM 6CE UHOUCHHbIE 0emaii OblLaU 3aMEHEHbl.
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63. ldentify the Absolute Participial Construction. Expand it into a full

clause and translate the sentence.

CONO OIS~ WN -
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2

3.

4.

. The pressure rising, the safety valve opened automatically.

. The water being heated, steam was produced continuously.

. The inspection having been completed, the unit was restarted.

. The deposits removed, heat transfer became more efficient.

. The pump operating continuously, the coolant circulated through the system.
. All measurements having been taken, the engineers prepared the report.

. The valve being closed, the pressure gradually dropped.

. The steam having been superheated, the operator directed it into the turbine.

64. Rewrite each sentence using with + noun + Participle I / 1.

. While the pump was operating, the coolant circulated continuously.

. Because the outlet valve was closed, the pressure remained stable.

. While the workers were monitoring the instruments, the trial continued.

. Because the pipes were insulated, heat loss was lower.

. While the turbine was running at full load, the engineers measured vibration.
. Because the emergency system was activated, the unit stopped safely.

65. Analyse the dense technical sentences.

. The measurements recorded during the trial having been verified, the revised

control settings were approved by the engineering team.

. With the cooling-water pump operating normally, the outlet temperature was being

monitored by two independent sensors.

The insulation damaged during maintenance being replaced, the boiler was returned
to service.

The production target having been reached, the line was stopped for a scheduled
inspection.
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