YTEHHUE
HPEAYT'AJABIBAHUE COAEPKAHUSA TEKCTA

Kax 6bv1 yoice 3naeme ouenv 8ajicHo 3apanee nooymams HAO COOEPHCAHUEM
mekcma 0o Hauyana umeHus. He Hysicno mauuname umeHnue mekcma cpasy oice.
Ooun u3 cnocobos obnecueHuss gauie2o 4YmMeHus 3aKuodaemcs 8 000YMbl8aHUU
C108, KOmopwvle Mo2ym ecmpemumvcsi 6 mekcme. Hazeanue mexcma nomooicem
8aM NPABUILHO CHPOSHO3UPOBAMb e20 codepaicanue. Kax 6vl dymaeme Kakue
CI06a MO2Ym 6CmMpemumnbcsi 6 mexkcme ¢ 3aznasuem « FOrces in engineering»?

Task 2
HMche npueodumcg CNnUCOK CJ0e6, K0m0pbl€ ecmpettaiomwz 6 ()CZHHOM
mexKkcme. Moafceme JU 06‘bﬂCHuWIb CB53b HA3B6AHUA meKcma C Ka.?fcabljl/l CJZOGOM?

equilibrium  buoyancy gravity

elasticity magnitude resultant

newton weight

Elasticity YIpyrocTs 3J1aCTUYHOCTD

Newton HeroTon

Buoyancy force BrITankuBaromnias cuia

Magnitude Benuunna, 3HaueHME

Equilibrium PaBHOBecHue

Resultant force PesynpTHpyromias cuia, paBHOICHCTBYOIIAS CHJIa
Task 3

Ilpoumume u nepesedume mexcm. Hapucyiime cxemvl, uimocmpupyrowue
codepafcaﬁue mexkcma.
Forces in engineering

To solve the ship problem, we must look at the forces on the ship. The weight
acts downwards. That is the gravity force. The buoyancy force acts upwards. Since
the ship is in equilibrium, the resultant force is zero, so the magnitudes of two
forces must be the same.

Another very important force in engineering is the one caused by elasticity. A
good example of this is a spring. Springs exert more force the more they are
stretched. This property provides a way of measuring force. A spring balance can
be calibrated in newtons, the unit of force. The block has a weight of 10 newtons.
The weight on the balance pulls the spring down. To give equilibrium, the spring
pulls up to oppose that weight. This upward force equals the weight of the block.




It is important to get the distinction between mass and weight absolutely
clear. Mass is the quantity of matter in an object. Weight is the force on that object
due to gravity. Mass is measured in kilograms, whereas weight, being a force, is
measured in newtons.

We have looked at buoyancy, elasticity, and gravity. There is a fourth force
important in engineering, and that is friction. Friction is a help in some
circumstances but a hindrance in others. Let us examine the forces on the box.
Firstly, there is its weight, the gravity force, then there is the reaction, normal to
the plane. Reaction and Weight have a resultant force trying to pull the box down
the slope. It is the friction, force, acting up the slope, that stops it sliding down.

(E. H. Glendenning, N. Glendenning

“Electrical and mechanical engineering”)

TASK3

Must JlomxeH (MOIaIbHBIN T1aro)
Force Cuna

To act JleiicTBOBaThH
Downwards [To HampaBIeHNIO BHU3
Gravity Cuia TSKECTH

To exert JeiicTBoBaTh (0 cuJie)
Property CBoiicTBO

Block brox, y3en

To pull TsauyTh

Matter Marepuan

quantity KoaudecTtBo
circumstance OO0CTOATENBCTBO
Reaction Peaxkius

To be the same - ObITh OTMHAKOBBIM

To be caused by something - ObITh BBI3BaHHBIM YEM-TO




A way of measuring the force - cioco6 n3mepeHus: CHITBI
A spring balance - npyxuHHbIE BEChI

To be calibrated in something - 6bITh OTIrpagyHpPOBAaHHBIM B KaKOW-IHOO0 €IUHHUIIC
U3MEpPEHUs

The unit of force - equnuia cunsl (Ilocmpoiime ananocuunvle bIPANCEHUSL).
To give equilibrium - 7o6uThCs paBHOBECHUS

To oppose the weight - mpoTrHBoACHCTBOBAThL CHIIE Beca

Upward force - cuna, HanpaBiieHHas BBEPX (Aumonum yxasxicume)

To equal the weight - ypaBHOBeImIMBaThH BeC

To get the distinction - ynaBnuBats paznuurie

To be measured in - GBITH U3MEPAEMBIM B YEM-TO

Due to gravity - u3-3a CHIIBI TSHKECTH

To be the force on the object - ObITh cuItO#, MpHUIaracMoi Ha MpeaMET
To be a help - ObITh MONE3HOM

To a hindrance in others - 65ITh TOMEX0#1 B Apyrux (Cirydasnx)

To be normal to the plane - ObITh ecTeCTBEHHOI AJIs IJIOCKOCTH

Hazosume 4 ocnoenwvix éuoa cun 6 UHIICUHUDUHCE.

I'paMmMaTH4YecKHe CTIOCOOBI CBSI3H B TEKCTE

OoHuMm u3 cnocoboe6 cés3bl18aHUA npe()floafceﬂuzl AGNIAENICA ecpammanmudecKka
c653b. B npueedeHHOM HUasce ompblekKe, onpeéeﬂume Kak peanusyemcs Ce643b
Meofcdy YacmAmMuU 6blICKA3bI6AHUA.

Another very important force in engineering is the one caused by elasticity.
A good example of this is a spring. Springs exert more force the more they are
stretched. This property provides a way of measuring force.

HHnoeoa maxkoii cnocob cesa3u cozoaem mpyonocmu OJisi yumamerell, max
KaKk um ovlgaem mpyoHO YCMAHOBUMb C8:A3b MeHCOY CI08AMU U3 PA3HLIX Yacmell
mekcma. Paccmompume npusedenHvle Hudice Hauboaee pacnpocmpanenHvle Uobl
2pamMmMamu4eckou Cesa3u.



1. Bamena umenu cywecmeumenvno2co mecmoumenuem: SPrings becomes
they.

2. OOHMM Cclloeom s3ameujaemcs npedwecmeoeaemee cjloeocovemarue.
Force in engineering becomes one.

3. Cnoso samewaem yenoe npeonodcenue. Springs exert more force the
more they are stretched becomes This property.

Task 4

K kakum panee ecmpemusuumcs 6 mexkcme Cl08am OMHOCIMCS
8blOCIeHHbLE Cl08A”?

Friction in machines is destructuve and wasteful. It causes the moving parts
to wear and it produces heat where it is not wanted. Engineers reduce friction by
using very highly polished materials and by lubricating their surfaces with oil and
grease. They also use ball bearings and roller bearings because rolling objects
cause less friction than sliding ones.

Destructive PaspymmurenbHbIH
Wasteful Bbecnone3Hprit

To cause Br13s1BaTh

Moving part JIBMOKyIIIasiCs 9acTh
To wear N3HammBaThcs

Heat Harpes

Polished OTHoIMpOBaHHBIN

To lubricate CmasbIBaTh

Surface [ToBepxHOCTH

Oil Macino

Grease Cma3zka

Ball bearing [ITapuKOBBIi TOAIIUAITHUK
Rolling object Karsmuiics mpeamer
Sliding object CKOIB3SIIUI TIPEeaMET




To place Y cTaHOBUTH
To attach [Tpukpenuthb
Flat [Tnockmii
Gradually [TocTenenHo
To increase YBenmnuuBath
To note Otmeuath
To move JIBurarbcs
To pull along TsHYTH BIOJB
Steady [TocTostHHBIH
To maintain [ToanepxuBaTh
To compare CpaBHUBaTh
Task 5

H3yuume Hudice npusederHHy0 UHCMPYKYUIO HO NPOBEOEHUI0 IKCNEePUMEHMA
Ha onpeodeneHue nokazamens cuivl mperus. Cyms dKCnepumMeRma 3axKuoyaemcs 8
cneoyrowem. Jepessannvlii 6pyc msaHym 600Jib NOBEPXHOCMU, NPULALASL CUTLY
20PU30OHMAILHO PACHOTIOHNCEHHBIX NPYIHCUHHBIX 8ECO8.

Place a block of wood on a flat surface.

Attach a spring balance to one end of the block.
Apply a gradually increasing force to the balance.
Note the force at which the block just begins to move.
Pull the block along so that it moves at a steady speed.
Note the force required to maintain movement.
Compare the two forces.

Cocmasbme onucanue dKCnepumenma, UcCnoab3ys Gopmy cmpaoamenbHo20
sanoea: A block of wood is placed on a flat surface. A spring balance is attached
to one end of the block.




Cmpaodamenvhble 3a102 HACMOAWE20 8peMeHlU 00pasyemcs no ciedyiouell
cxeme: islare + past participle.

A block of wood 1 on a flat surface. A spring balance 2

to one end of the block. A gradually increasing force 3 to the
balance. The force at which the block just begins to move 4
The block 5 along at a steady speed. The force required to mamtaln
movement 6 . The two forces 7
It is found that the first force is greater than the second.
What does this experiment show?

CranaapTHas JeKIus TEXHHYECKOr0 CoePKAHNS.
CmaHnoapmuas 1eKyus Xapaxmepuzyemcs ciedyiouumu Yepmamu.

1. Henonnvie npeonosscernus.
Pazeoeopnas peuv ne omauuaemces wemxum oenenuem Ha NPeoslodCeHus u ad3aybsl.
Hanpumep:Now what | thought | might do today... What we are going to talk of...

2. I[loemopul u nepeghpas3ul.
Jlekmop uacmo evipadicaem 0OHU U me JHce NOHAMUS PA3HBIMU CTOBAMU U
PpasHuiMu cnocobamu 01 docmudicenus: boavuion schocmu. Hanpumep: 1t will
turn, revolve.

3. Bsoonwie ¢pasvl.
Jlekmop uacmo ucnonv3yem evipadicenust 0s 8blOeeHUs 2NAEHOU MbICIU, 05
HAcCmpos Ha cledyowuil 3man, OISl npueieyeHus enumanus u m.o. Hanpumep:
What we are going to talk of is the extension of a force.

Task 6
Pacnpeoenume npusedernnvie 6600HbIE (hpazvl 6 COOMBEMCMEUU C YETbIMU UX
UCNONB308AHUS, OMMedeHHbIMU nyHKmamu om A oo E.
o We're going to talk about the moment of a force.

If you can think of a spanner ...

But wh at you have to remember is ...

Something simple to illustrate.

I'm thinking of a practical job.

Why do we put a handle there on the door?

Is that understood? All right?

Well that is then a little explanation of how you calculate
moments.

A Emphasizing an important point

B Showing that the lecture is over

C Checkm g that the students can follow him
D Introducing the topic of the lecture



E Giving examples to illustrate the points.

Task 7

IIpoumume ompui6ok nekyuu u nepegeoume.

Toouepknume, svinuwiume u nepeseoume 6ce GblPANCEHUsL, COOEPAHCaAUUe
coso turning.

Now what I thought I might do today... What we are going to talk of is the
extension of a force. We’re going to talk about the moment of a force.

If | apply a force to something, then I find that that force will turn or at least
it will try to turn a particular object. It will turn, revolve. So that turning tendency
is called the moment , the turning moment of the force. And if | want to measure
that turning moment, the turning moment will depend on the size of the force itself.
The bigger the force, the bigger the turning effect. But equally the further away the
force is from the pivot ... If you can think of a spanner... if you have a short
spanner and try to loosen a bolt or a nut, it might be extremely difficult but if you
got a longer spanner you would get what we would call leverage and you would
get a bigger leverage. You would get a bigger turning moment.

So the turning moment depends on the force itself ... and the distance. It is
the force multiplied by the distance. But what you have to remember is that it is
perpendicular distance that we are going to measure. In fact — I’'m not going to ask
you take it down — we would say that the moment of the force is the product of the
force and the perpendicular distance between the line of action of the force and the
fulcrum, the turning point.

Moment is equal to force times distance. This, incidentally, you have in
notes.

Something simple to illustrate. If we take the drawing of a spanner. The
drawing of a spanner there. We apply a force at the end there, your pivot or the
turning point, or as we call it fulcrum, is in the centre there. Now the moment of
that force is that force multiplied by the perpendicular distance.

So that if you were doing... I’'m thinking of a practical job, where you
couldn’t get the perpendicular distance in. Of you were applying a force there
because of some other component that was in the way... You know that in a motor
car engine sometimes it’s very difficult to get your hand in and get a rightOangled
pull. You might have to hold it right un at the head. Now that, as you can see, that,



we’ll call D2, is a smaller distance, so you would have to use a much greater force
there.

Why do we put a handle there on the door? Why do we put a handle there on
the edge? Because it’s much easier to open the door with a handle at the edge.
Because it’s further away from the fulcrum. Even a simple thing like that has got a
scientific reason. Is that understood? All right? We have the handle there because
there because it’s much easier. The fulcrum is the hinge of the door. It would be
much more difficult to close the door right up at the hinge. Does that help you?

Now to calculate our moment, then, one would simply multiply the force by
the distance that you were away from it. So moment is force times distance. If you
want , if someone says, ah yes, we ant force... if I want calculate the force, then
it’s moment divided by distance. And if | want distance, moment divided by force.

Well that’s it then — a little explanation of how you calculate moment.
(E. H. Glendenning, N. Glendenning

“Electrical and mechanical engineering”)

VOCABULARY
Think — thought Jlymatb
Might JlomxkeH
To be going to Cobupatncs
To talk [ToronkoBaTh

Extension of force

YBenuueHue CUJIbI

Moment of a force

MOMEHT CHUJIBI

To apply a force to something

[Ipunarate cuiny K yeMy-1n6o

To turn

Bpamars

To try to turn

Craparbcs Bpamath

Particular object

OrnpeneneHHbIi TpeaMeT

To revolve

Bpamarscs

Turning tendency

CKJIOHHOCTBH K BpaIEHUIO




To be called

HasriBaTscs

Turning moment

BpamarenbHblii MOMEHT

To measure the turning moment

N3meputs BpamarenbHblii MOMEHT

To depend on

3aBUCETH

The size of the force

Bexuunnaa cuinbl

The turning effect

Bpamarensasiii ad ekt

The force from the pivot

Cuna ot ocu moBopoTa

Spanner

['acuBHBIN KITIOY

To loosen a bolt

Ocnabute 60T

To loosen a nut

Ocnabuts raiiky

To be extremely difficult

DBBITH 4pe3BBIYANHO TPYAHBIM

Short spanner

KopoTkuii racuHbIi K104

Long spanner

JITMHHBIN Ta€YHBIA KITF0Y

Leverage

OTHOILIIEHUE UIeY phlyara

Bigger leverage

bonbliiee oTHOIIEHKE MJIeY pbrdara

Bigger turning moment

bosnpmmii BpamarenbHbli MOMEHT

Distance

Paccrosiaue

To be multiplied by

breiTh YMHOXCHHBIM

Te remember 3anoOMHHTH
Perpendicular TIEPIICHIUKYJIIPHBINA
To measure N3mepsThb

To take it down

3amucare 3TO

Moment of force

MoMeHT cUJTBI

Product of force

Pe3ynprar npuinoxeHus CUiIbI

Perpendicular distance

[leprieHIUKYISIPHOE PACCTOSTHUE

Line of action of force

Ocp neliCTBUSA CUJIIBI




Fulcrum Touka onops! ppryara

Turning point Touka moBopoTa

To be equal to BbITh paBHBIM

Force times distance

Incidentally Kcratu

To have in notes VimeTh B 3amUCsIX

To illustrate [MpommrocTpupoBaTh
Drawing Yeprexk

Omeemvme Ha 80npocovl no Canp.?fCClHMIO JeKyUul.

1. What advantage does a longer spanner offer in loosening a tight nut?
2. What is the formula for calculating the moment of a force?
3. Why is it sometimes difficult to apply a force at right angles in a motor car
engine?
4. Why is the handle of a door at the edge?
5. Write down the formulae for calculating force and distance.
Task 8
lloouepknume, gvinuwiume u nepegeoume 8ce 8blpadceHus, cooepaicaujue
cnoso turning

Handle Pyuka

To be further away from BBITh MakCUMaTBHO yIaJICHHBIM
Scientific Hayunprii

Reason [Tprunna

Hinge [eTns, mapuup

To be divided by BbITh MOICIEHHBIM Ha
Explanation OOBbscHeHne

To calculate Paccunrars

Haiioume svipasicenus ¢ t0 be going to u nepeseoume ux.




Buinuwume mamemamuueckue BblpAdINCeHUA U3 nocieonezo a63az4a u usz 6ceco
meKkcma u Hanuwiume um coomeemcemeyrowue d)Op]l/llebl.

Practical job [TpakTHyeckoe mpUMeHEHHE
To be understood BBITh MOHATHBIM

To emphasize [TomyepkHyTH

To show [Tokazatb

To check [TpoBeputh

To introduce BBoauTh, 3HAKOMUTH

To give example JlaBaTh IpuMeEpPHI




