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Lesson 1
What is Mechanics?

Section A. Grammar

MecTonMeHus
JInyHble MeCTOUMEHHS HpursxareJbHble
MeCTOUMEHHUSI
Hmenumenvhoiii Bunumenvnuiii
naoeoic naoeic
Toonexcawee Jononnenue Onpedenenue
I1(n) me (Mmenst, mue ...) my / mine (moti)
you (mbs1) you (mebs, mebe ...) your / yours (meoti)
he (on) him (ezo, emy ...) his / his (ez0)
she (ona) her (ee, eil ...) her / hers (ee)
it (oro) it (ezo, emy ... its / its (eco, ee)
ee, el ...)
we (mbl) us (rac, nam ...) our / ours (naut)
you (8v1, Boi) you (s8ac, gam ... your / yours (gawt, Baw)
Bac, Bam ...)
they (onu) them (ux, um ...) their / theirs (ux)

Bb16epuTe Hy)XHOE MECTOUMEHME.

1. Mechanics is an ancient science. (It, She) has (it, its, her) origins
in Ancient Greece. We call (it, its, her) classical Mechanics. (lt,
Its, She) is of great importance for most branches of engineering.

2. (His, He, Him) is explaining the use of mechanics in engineering
to (he, his, him) students.

3. (Me, I, My) always discuss (I, my, me) writings with (they, their,
them).

4. (Them, They, Their) often demonstrate (them, their, they) the ap-
plication of classical mechanics in practice.



5. (Her, She) always tells (we, us, our) about (she, her) studies at the
University.

IInyHbIe 1 HennyHble hopMbI rnarona

®opmeI rIaroia AEIATCS:

Ha suynsle (Finite Forms), KOTOpbIe BEIPaXKAIOT JIUIIO, YHCIIO, BPEMS,
3a5or 1 HakJoHeHue. OHU CIIy)KaT B IPEITIOKEHUN CKA3YeMbIM U TIPH
HHUX BCETJa MMeeTCs IojuIexaliee (Kak MpaBUilo, MECTOMMEHHE HITH
CYIIIECTBUTEIHHOE);

nenuunste (Non-Finite Forms), KoTopble B OTIHYHE OT JIUYHBIX GOopM
BBIPAXKAIOT JCHCTBUE Oe3 yKa3aHWs JIUIA, Yuciia M HakJIoHeHus. OHH
HE MOTYT BBICTYIIaTh B IPEUIOKEHUH B POJIM CKAa3yeMOTo, a BBINOJI-
HSIOT pa3nuunblie Apyrue Gpynknun. K HenmmuHbeIM GopMam OTHOCSTCS
napuuuTHB (the Infinitive), mpuuacrue (the Participle) u repynauii
(the Gerund).

|, OnpepenuTe NM4Hble U HeNMYHble GOPMbI rnarona.

to be applied, is applied, applies, to have applied, had applied, are
applying, to be applying, to have been applied, has been applied

OcHoBHble (hopMbI rnarona

AHIIMHACKUHN TJIaroJ] UIMEET YEThIPEe OCHOBHBIE ()OPMBI, KOTOPBIE CITY-
KaT JUIsi 00pa3oBaHUS BCEX OCTANBHBIX TIIATONBHBIX (DOpM, Kak Mpoc-
TBHIX, TaK U CIIOXKHBIX (B COUYETAHUH C BCIIOMOTATEIILHBEIMU TJIarojamMu):

V, Infinitive | V, Past Simple | V; Past Participle V4 Present Parti-
(naduHT- (mpoctoe (mpuuactue ciple (mpruactue
THUB) IpoIeiee [IPOLIE/IIIETO HACTOSIIErO
BpeMs) BpPEMEHHN) BpPEMEHN)
to act acted acted acting
to give gave given giving
to deal dealt dealt dealing




I.  HasoBuTte ocHOBHbIEe (hopMbI CrieayoLWUX rNarosos:

to require, to measure, to make, to see

Il.  Hasosute: a) nepBble hopMbl; 6) BTOpbIe (hopMbI; B) TpeTbU HOPMbI:

took, take, taken, go, gone, went, found, find, think, thought

lll.  HasoBuTe cnoBapHbie (NepBble) hopMbI CreayoLWmMX rnarosos:

applied, meant, moving, defined, given, using, acted, dealt, gave,

measured, demonstrating, pointing

naron to be. ®opMbI U PyHKLUK

I'naroux to be B Present u Past Simple

he
she is / was
it

we
you are | were
they

he
Is /| Was she ...?
it

we
Are / Were ™ you..?

they

YTBepauTeabHas BonpocurenbHast OTtpunarejbHas
¢opma dopma dopma
1 am |/ was Am | Was I1...7 1 am |/ was not

he
she is / was not

1t

we
you [~ are/were not
they-

I'narod to be 8 Future Simple

YTBepanTeabHAA Bonpocurensnas OTtpunarejbHas
dopma dopma dopma
I 7 1 7] I 7]
he he he
she she she
it —will be Willy it rbe...? it — will not be
we we we
you you you
they _they they -




B npemnoxenun rinaroi to be MOXeT ObITh:

e [1aronom-cBs3Kou: to be + cywecmeumenvroe, npunacamensvHoe,
yucaumenvroe, npumsaxcamenvroe mecmoumenue (ObITh, SIBISATh-
Csl, IPEACTaBIISATE COO0M):

The metre is the unit of length.
Memp — edunuya onunvl.

o CMBICIOBBIM TiaroyioM: to be + npeonoz (kpome ‘of’) + cywe-
cmeumenvhoe; napeuue mecma (HAXOIAUTHCS, TPEOBIBATH):

The Earth and the Moon are in relative motion.
S’e/wm u J]yHa H(IXO()}EI’I’ICE 68 OMHOCUMEIbHOM OGquCQHMM.

e BcmoMmoraTeasHBIM IIarojioM: to be + Vi cumwvicriosozo enazona =
= Passive Voice; to be + V, cmviciosozo cnacona = Continuous
Tenses (rnaron to be e mepeBoguTes):

He was invited to the conference.

Ezo npuenacunu na konghepenyuio.

They are listening to the lecture on mechanics now.
Onu cetiuac cywaront 1eKYyuro no MexaHuke.

e MozanbHbiM Tarosiom: to be + (t0) ungunumue (1OHKESHCTBOBA-
HUE):

You are to listen to three lectures on quantum mechanics.
Bawm HYJICHO npocayulams mpu 1eKyuu no KB8AHMOBOU MexaHUuKe.

Ipumeuanne. Korga nMeHHas 4acTh COCTaBHOTO CKa3yeMOI'O BbIpa-
KeHa WHOUHUTHBOM, 0 be TIepeBOANTCA Ha PYCCKHUU S3BIK CIIOBAMH 3d-
KAI0YAMbCA 8 MOM, YMOo0; COCMOAMb 8 MOM YMooObi:

The problem was to find the suitable instruments for the experiment.
Ilpobnema cocmosna 6 mom, ymobwvl HatlMu NOOX00AUUE NPUOO-
bl 07151 IKCNEPUMEHMA.



Mepepenaitte cnepyowwme npeanoxeHsa B BONPocuTensHoe (0owun
BOMPOC) M OTpMLATENbHOE:

1. Force is the action of one body on another.
2. The stars are in a state of motion.

MocTtaBbTe BCe BO3MOXHble cneunanbHble BOMPOChI K cneayrowum
npeanoxeHnAMm:

1. Quantum mechanics is a comparatively recent invention.
2. These objects are under the action of great forces.

3anonHuTe Nponycku COOTBETCTBYHLILUMU NUYHbIMK hopmamu rna-
rona to be.

1. Mechanics ... the area of physics that deals with the behavior of
physical bodies when they ... met with forces.

2. Quantum mechanics ... discovered in the early 20th century.

3. Historically, mechanics ... among the first of the exact sciences to
be developed.

4. The central concepts in classical mechanics ... force, mass and
motion.

5. Neither force nor mass ... very clearly defined by Newton.

6. Forces change the state of motion of bodies to which they ... ap-
plied.

7. The Earth’s motion ... not apparent, the surface of the Earth and
everything on and around it ... always in motion together.

MNepeBeauTe cneayowwme NPeANoXeHNUs Ha PYCCKUIA A3bIK, 06bACHUTE
(byHKUMM rnarona to be B KaXaoM U3 HUX.

Time is the dimension of the duration.

Minutes and hours are among the units in which time is expressed.
One way to proceed is to regard Earth gravity.

It is to be known that a man in a train is in motion with respect to
the people on the station platform.

el s



. These two objects are moving with the same speed but in different

directions.

. Mechanics will be important for you — motion is a fundamental

idea in all sciences.

. Sometimes it is difficult to stop an object when it is in motion.
. Force, work, energy and power are studied in physics.

Section B. Reading. Writing. Speaking

WUcnonb3ys aHrno-pycckuit cnoBapb, NepeBeauTe cneaytowme cnoea
1 CNIOBOCOYETaHUS Ha PYCCKUIA A3bIK. YTOUHUTE UX NPOU3HOLIEHHE MO
cnosapio:

condition to resist — resistance
action translational motion
to apply — application force

to found — foundation magnitude

space to direct — direction
position (cyu., II1.) to vary — variation
measure (CyI., IJ1.) velocity

to refer to — reference to deal with

to require both ... and ...

to use quantity

MpouuTaiTe MHTEPHALUMOHANLHLIE CMOBA, YTOUHUTE WX MPOU3HOLLE-
HWe 1 NepeBog No CoBapHo.

distance, idea, concept, conception, operation, mass, coordinate,
vector, discipline, fundamental

MepeBegute cnepylowme cnoBa, 0003HavalWMe HasBaHWe Hayk,
obpaTtuTe BHUMaHKUE Ha XapaKTEPHbIA AnsA HUX cydduKe —ics.

mechanics, physics, kinematics, dynamics, statics, thermodynamics,
mathematics, automatics, aeronautics, hydrodynamics



V.

VI

CoeauHuTe CNoBa U CIIOBOCOYETAHUA C UX nepesogamu:

a.
1. body’s velocity a. CONTPOTHUBIICHNE N3MCHECHHIO
2. to found b. ccemaThes Ha GakT
3. resistance to change C. CKOpOCTh Tena
4. magnitude of the force d. m3mMepsITh HEOOXOIUMOE BpeMs
5. both force and motion €. OCHOBBIBATb
6. to refer to the fact f. kaK cumia, TaK U JBIKEHHE
9. to measure the required  g. BelM4YMHA CHITBI
time h. Touka nmpuIToKCHISA
8. point of application
b.
1. mpukiagHas HayKa a. direction of the force
2. TOYKa OTcueTa KOOPJAUHAT b. condition of rest
3. W3MEHEHHE CKOPOCTH c. applied science
4. mocrtynarenbHoe aBwkeHne  d. position of the point P
5. COCTOsSIHUE TIOKOS e. reference point of origin
6. 1O BO3/IEHCTBUEM CHIIBI f. translational motion
7. TONOXEHHE TOYKU P g. variation of velocity
8. HampaBiieHHE CHIIBI h. under the action of force

Bbinuwwute u3 cneayrouwux cnoe “ CNoBOCOYETaHUI napbl CUHOHU-
MO8, T. €. CNOB CO CXOXXUMU 3HAYEHUAMMN.

to require; idea; velocity; change; to resist; magnitude; both ... and ...;
measure; base; to demand; to apply; speed; foundation; as well as;

to oppose; quantity; value; variation; to use; concept

BctaBbTe noaxogsAwme cnosa u3 npeanoXxeHHbIX HUXe.

motion direction deals with magnitude
force action space vector
coordinate position both ... and ... translational



VII.

1. Thermodynamics ... heat and temperature and their relation to en-
ergy and work.

2. ... 1s the action of one body on another.

3. The effect of the force depends both on the ... and on the ... of the

4. Velocity is a ... quantity.

5. In geometry, a ... system is a system which uses one or more
numbers to determine the ... of a point.

6. Kinematics describes the motion of ... bodies ... systems of bod-
ies.

7. ... ... is the movement of an object from one point to another
through ... .

Ha3oBuTe pycckne aKBUBaNeHTbI.

to describe the conditions of rest and motion; to apply in practice; a
branch of mechanics; to found a new discipline; to require special
attention; to study the concept with regard to the theory; resistance
to the movement; the direction of the movement; the change of the
velocity; to be divided into some parts; to deal with both motion and
force; both concepts

VIIl. MepeBeauTe Npon3BoAHbIE CMOBa, 0Opalas BHUMaHMe Ha npeduKCbI

10

C oTpuuaTesibHbIM 3Ha4YeHUeM.

necessary (Heobxoodumbiil) — unnecessary; experienced (onvimmoiil) —
inexperienced; organic (opeanuueckuii) — inorganic; pure (vucmuiii) —
impure; movable (nodsuorchwiti) — immovable; logical (roeuueckuit) —
illogical; rational (payuornanvuwiit) — irrational; responsible (omesem-
cmeennvil) — irresponsible; to believe (sepumsv) — to disbelieve;
to mount (monmuposams) — to dismount; usual (o6wiunsiti) — unusual,
essential (cywecmasennwiii) — non-essential

Ucnonb3ys oTpuuaTenbHble NpUCTaBkM, 06pa3syiTe crnoBa ¢ NpoTH-
BOMOMOXHLIMM 3HAYEHUSIMM U NepeBeanTe KX.

1. un-: divided, comfortable, prepared
2. in-: direct, accuracy, dispensable



XI.

NN kW

im- : possible, personal, mobile

il- : legal, limited, liberal

ir- : regular, resistible, replaceable
dis- : placement, advantage, organized
non- : productive, sense, conductor

MpouutaiiTe M 3anomHuTe cnepaylowme Haubonee ynorpebnsembie
COKpaLLeHUS:

e.g. (for example); etc. (and so on); i.e. (that is); cm (centimeter);
cu (cubic); fig (figure); ft (foot/feet); ft-1b (foot-pound); in (inch);
Ib (pound); mps (meters per second); sq (square); t (temperature)

MpouuTaiite TeKCT, NpeABapPUTENLHO YTOYHUB NO CIOBap NPOU3HO-
WeHmne CNnoB: science, engineering, indispensable, to associate, speci-
fication, to characterize, quantity, prerequisite. MepeBeaute uHcop-
MaLmio 06 OCHOBHbIX MOHATUSAX MEXAHWUKN Ha PYCCKUIA A3bIK.

Mechanics is the science which describes and predicts the condi-
tions of rest or motion of bodies under the action of forces. It can be
applied science, not an abstract or pure one. It is to be noted that
mechanics is the foundation of most engineering sciences and is an
indispensable prerequisite to their study. Fundamental concepts of
mechanics are the following:

e SPACE. It is associated with the notion of the position of a point
P given in terms of three coordinates measured from a reference
point of origin.

e TIME. The definition of an event requires specification of the
time and position at which it occurred.

e MASS. It is used to characterize and compare bodies, e.g., re-
sponse to Earth’s gravitational attraction and resistance to changes
in translational motion.

e FORCE represents the action of one body on another. A force is
characterized by its point of application, magnitude, and direction,
i.e., a force is a vector quantity.

11
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In Newtonian Mechanics space, time and mass are absolute con-
cepts independent of each other. Force, however, is not independent
of the other three. The force acting on a body is related to the mass
of the body and the variation of its velocity with time.

Mechanics can be divided into sub-disciplines:

1. Statics is the study of forces in the absence of changes in mo-
tion or energy.

2. Dynamics is the branch of i
mechanics that deals with both MeChlanlCS

motion and force together. Dy-

namics may be broken down Applle(‘?i

into kinematics and kinetics. Mechlanlcs

Kinematics is the study of mo-

tion without regard to the forc-  Statics Dynamics

es or energies that may be in-

volved. It is the simplest branch Kinetics Kinematics

of mechanics. Kinetics deals

with the forces and moments involved in making the body move
along with the measurement of various parameters describing the
motion.

I'IpquTaﬁTe npeanoxeHua, Bblﬁﬂpaﬂ OAUH U3 npeanoXxeHHbIX Bapu-
adHTOB.

. The action of forces determines the structure | the state of rest or

motion | the physical properties of bodies.

. The main concepts of mechanics are mass, force, space and veloc-

ity | space, time, light and mass | force, mass, time and space.

. Mass is the measure of an object’s resistance to a change in its

state of motion | the force of friction | its attraction to the Moon.

. A vector quantity means a value of something which possesses

both a point of application and time | magnitude and direction |
direction and mass.

. In Newtonian Mechanics space, time and mass depend on the

force acting | depend on the shape of a body | don’t depend on
each other.



6. Engineering | Dynamics | Statics is not considered to be a branch

of classical mechanics.

Xlll. fABnsloTcA NM paHHble YTBepXAeHMA BepHbiMU. O6GOCHyWTe CBOE

MHeHue, ucnonb3ys ¢pasbl, Bbipaxarowme coanacue | Hecoanacue.

| agree with this statement... | don’t agree...

That’s true... | disagree...

I think so... I don’t think so...

The author is right... I’m afraid that’s not true...
| suppose so... | think otherwise...

. Mechanics is the science which studies the structure and properties

of moving bodies.

. In mechanics the concept of space deals with a three-dimensional

(3D) system used to indicate the body’s position.

. Force is a scalar quantity that is only described by a magnitude.
. In Newtonian Mechanics force is the concept that is completely

independent on other notions.

. All the branches of mechanics study motion under different condi-

tions.

. The study of dynamics requires the understanding of motion with-

out the influence of the acting forces.

XIV. MpocMoTpuTe TEKCT elye pa3 M OTBETbLTE Ha Creaylollue BONpochl:

bl a e

AN

How is the term “mechanics” defined?

What are the basic concepts of mechanics?

What does the notion “time” describe?

All the forces involve an interaction between two bodies, don’t
they?

Is force a vector or a scalar quantity?

Are all the main concepts of Newtonian Mechanics related to each
other?

. What does kinematics study?
. Which branch of mechanics describes forces that don’t influence

the changes of motion?

13
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MCI‘IOHb3yﬂ aKTMBHbIE CNOBa U CIIOBOCOYETaHUA M3 TeKCTa U 3aBaHui,
NMUCbMEHHO nepeBeanTe Ha aHrMMACKUN A3bIK cneaywuwme npeano-
XeHus:

. Mexanuka — pa3zaen QU3UKU, KOTOPBIA U3y4aeT U ONHUCHIBAET Me-

XaHUYCCKOEC OBHMIXKCHHUE TCII. OCHOBHBIMU ITOHSTUSIMU B MEXaHHKE
SABJIAIOTCA ITPOCTPAaHCTBO, BPEMsI, MacCa U CHJia.

. Macca — ojHa U3 OCHOBHBIX XapaKTEPUCTUK MaTEpHUH, ONpPeaess-

romiag €€ MHEPTHLIC U T'PaBUTALIMOHHBIC CBOIICTBA.

. ITpocTpaHCTBO CBSI3aHO C MOJIOKEHUEM TOYKU P B CUCTEME Tpex

KOOP/IMHAT.

. Cuna — Qusuyeckas BennuMHa, XapakTepu3ylollas BO3ACHCTBHE

omHOTO Tena Ha apyroe. Cuiaa — BEKTOpHAs CIWHHMIIA, KOTOpas
MMeeT BEJUYHHY, HATIPABICHNE U TOYKY TPHUIIOKCHHUS.

. Kunematnka — pasgen MexaHMKH, KOTOPBI H3ydaeT IBUKEHHE

Ten Oe3 ydera CHIl, KOTOpbIe NEHCTBYIOT Ha 3TH Tena. J[mHamuka
M3y4aeT IBIKCHUE TEIN MO IeHCTBUEM CHII.

. TpeTBI/IM moApasacjioM MEXaHHUKU SABJISICTCA CTaTUKaA, KOTOpas

H3y4acT PaBHOBECUC MCXAHUUYCCKUX CHCTEM IIOJ HEﬁCTBHeM npu-
JIOXKCHHBIX K HUM CHII.

CocTtaBbTe NUCbMEHHbIW pediepaT TeKCTa, pyKOBOACTBYACH Cheayto-
e NaMATKON: peghepam — KpaTkoe M3IOXKEHNE MH(POPMAIMH TIPU
COKpAIIIEHMH OCHOBHOTO COJEP)KaHHs HCTOYHHKA C OCBEIICHHEM
[JIABHBIX 3aTPOHYTHIX BOTPOCOB, METOJIOB M CIIOCOOOB MX PEIICHUS,
C BBIBOJIAMH, CJICJIAHHBIMU aBTOPOM. J[Jisi T[PaMOTHOTO COCTABJIEHHS
KPaTKOTO H3JIOKEHUs/peepUpOBaHHs PEKOMEHIYETCS HCIONb30-
BATh MOJIE3HbIC PPa3bl K CTPYKTYPBHI.

1. Ha3BaHue cTaThbu, aBTOP

The headline of the article is ...
The article under discussion is ...
The author of the article is ...

It is written by ...

2. Tema, Joruueckue 4acTu

The topic of the article is ...
The key issue / problem of the article is ...



The article is devoted to the problem ...
The article may be divided into several parts ...
3. Kparkoe cogep:kanue
The article describes / touches upon / explains ...
The author of the article mentions / depicts / introduces ...
The article contains the following facts / describes in details ...
4. BbIBOABI aBTOpPa
In conclusion the author says ...
The author concludes by saying that ...
Summarizing, the author says...
It should be remembered / noted / mentioned ...
5. Baui BeIBOJ
From my point of view ...
My own attitude to the article is ...
| fully agree that ...
| find the article dull / important / interesting / of great value.

XVII. Pacckaxute 06 OCHOBHLIX MOHATUAX U pa3genax MexaHuKu.

Lesson 2
What is Motion?
Section A. Grammar

CTeneHu cpaBHeHUA npunaraTenbHbIX U HapPeunn

Hpuiararess- Hoaoxurens- | CpaBHurteasnnas | IIpeBocxognas
HOe, Hape4ue Hasl cTeneHb (-) cTeneHsb (-er) cTeneHb (-est)

OIHOCIIOKHEBIE

u HEKOTOpEIE high higher (the) highest

ZIBYCJIOXHBIE large larger (the) largest

npuiaraTeabHbIe easy easier (the) easiest

1 Hape4Yus soon sooner soonest




MHorocioxaeie

TIpUIaraTesb- active more active (the) most ac-
HBIE, HapeyHs, difficult more difficult tive
OKaHYHUBAOIIIHE- easily more easily (the) most diffi-
csl Ha cult

-ly most easily
IIpunararens- good better (the) best
HBIC M Hapeuus, bad worse (the) worst
oOpazyroriue little less (the) least
CTENIEHH  CpaB- much / many more most
HEHUs OT JApyro- well better best

T0 KOpHS little (mMau0) less least

IIpu cpaBHeHUM ABYX IPEIMETOB OAMHAKOBOIO KadyecTBa IpHJIara-
TEJIbHOE B IIOJIOXKUTEIBHON CTEIIEHU CTABUTCS MEXAY 4S ... as CO 3Haue-
HUEM MAKOU Jce ... KaK; mak jiee ...KaK:

My dictionary is as good as yours.

Moii cnosaps maxkoti dice Xopouiuil, Kax 8aul.

B OTPHULATCIbHBIX MPEIJIOKCHUAX IEPBOC As YaCTO 3aMCHACTCA SO:

My dictionary is not so good as yours.
Moii cnogaps He maxoi Xopowiuil, KaxK 8aul.

Pycckas cpaBHuTENbHas CTENEHb nocle coyemanuil 6 08a pasa,
6 mpu paza U T. . NEPENaeTCA B aHIJHMHCKOM S3bIKE IPUJIAraTelIbHBIM
B II0JIOKUTEJIbHOH CTEIEHU, CTOSIIUM MEXIY @S .. @S ...

The speed of the first moving body is twice as high as the speed of the

second body.

Cropocmv nepeoeo 0sudicyujecocs mena 6 06a paza vlile CKopo-
cmu 8Mopo2o mena.
This box is half as heavy as that one.

Omom awux 8 06a paza nezye moeo.
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3anomuume COm3bl, 360()}1u¢ue cpaeénenue:

as ...

as ... — maxoti (dice) ... kax; mak (vice) ... kaxk

not SO ... as ... — He MAKou ... KaK, He max ... KaK

KoHcTpykuumsa ¢ napHbiMmu cotosamm the ... the ...

Awnrnmiickas KOHCTpYKuus the + npunacamenvroe (Hapeuue) 6 cpas-

HumenvbHou cmenenu ... the + npunazamenvroe (Hapeuue) 6 cpasHu-
menbHOU cmeneHy TIEPEBOAUTCS Ha PYCCKUH A3BIK Uem + npunazameins-
Hoe (Hapeuue) 6 CPAGHUMENbHOU CMeneHy ..., mem + npuiazameivbHoe
(rapeuue) 6 cpasnumenvhol cmenenu:

The more we learn the more we know.
qu 6OJme€ Mbl Yy4um, mem 6011bme Mbl 3HAEM.

O6pas3yiiTe cTeneHU CpaBHEHMA OT CReayloWMUX NpunaratenbHbIX U
Hapeuuii:

great, straight, heavy, linear, light, correctly, clearly, quick

I'IepeBe.qMTe, 06pau.|aﬂ BHUMaHMe Ha CTeneHu CpaBHEHWA npunara-
TenbHbIX U Hapetmﬁ.

. We need a greater force to move one kilogram weight through a

distance of one metre than to move one pound weight through the
same distance.

. The best way to understand this phenomenon is to make some ex-

periments.

. Prior to Galileo it was believed that the heavier the object the fast-

er it fell to the ground.

. Prior to the Renaissance, the most significant works in mechanics

were those written in the 4th century BC by Aristotle.

. The distance travelled by the car in five minutes is ten times as big

as the distance passed by the bicycle.
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MepeBeaute cnegylowme NpeanoxeHns Ha PycckUn A3bIK, obpallas
BHMMaHWe Ha KOHCTpyKumio ‘the ... the ...":

. The nearer the body gets to the Earth, the more quickly it speeds

up.

The more rapid the motion of bodies is, the greater is the force
necessary to stop them.

The faster an object moves, the greater is the air resistance.

The higher the speed of the car is, the greater is the acceleration.
The heavier the body is, the greater is its kinetic energy.

The more you study physics, the clearer are its connections with
other sciences.

I'IepeBep.MTe Ha pyccxuﬁ A3bIK cneaywoline npeanoXxeHua:

CraTtuka — 3TO caMblii POCTOM pa3aen MEXaHUKH.

. Camprit oOmuii BUJ IBWKEHHsI coueTaeT B ceOe KaKk BO3BPATHO-

HOCTYTIaTEIbHOE, TaK U BpaIlaTeIbHOE JBHKCHHE.
JIBI>KeHHEe caMbIX MaJIeHbKHX TN PacCMaTpHBAETCs C UCIIOJIB30-
BaHMEM KBaHTOBOI MEXaHUKH.

Korna nampaBieHne ABMKEHHS INPEAMETa H3MEHSACTCS, MMEIOT
MecTo OoJiee ciaoxHbie (Complex) aBuxeHwus.

Yckopenue OoJee MalleHBKOH Macchl OyeT OoJble.

O6opor there is / are

Kounctpyxkuus there is / are yka3bIBaeT Ha NPUCYTCTBUE HIIM OTCYT-
CTBHE KOTO-TO WJIM HYero-To B ompezeneHHoM mecte. [lepeBon mpenso-
JKEHUH ¢ 3TOW KOHCTPYKITHEH ClIemnyeT HaUMHATh ¢ 0OCTOATEIHCTBA Me-
cTa, ecmu oHO mMmeercsa. Cama KOHCTpyKIms there is/are mepeBomurcst
ecnob, cyujecmeyem, HAXO0OUMCA:

There are many Universities in Belarus.

B Benapycu mHoeo ynusepcumemos.

There are different forms of energy.
Cywecmayiom pasiuyHvle opmul IHePUlL.
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Bbi6epute npaBunbHyto hopmy rnarona.

. There (are, is) no absolute rest as all bodies in the Universe are in

a state of motion.

. There (are, is) also more complex movements when an object’s

direction is changing.

. There (are, is) also special laws when you reach the speed of light.
. If there (are, is) no other traffic, the driver can maintain a constant

speed.

In the language of science there (are, is) a difference in the mean-
ing of ‘speed’ and ‘velocity’.

There (are, is) lots of colleges and higher educational establish-
ments in Belarus.

. Our University (is, are) very large. There (is, are) more than ten

thousand students in it. There (are, is) ten departments in it.

MocTaBbTe B BOMPOCUTENBHYK U OTPULATENBHYH (hOPMbI Crieayto-
Wwye NpeanoXeHus.

. There are two types of translational motion.
. To every action there is an opposite and equal reaction.

Cnepyiowme npeanoxeHws nepeBeauTe Ha aHIMMACKMKA A3bIK, WC-
nonb3ys KOHCTpyKuMio there is/are.

. B (bmm(e CYHICCTBYIOT JBa BHJAa MCXAHHKHU: KJIACCUYCCKAd U

KBAHTOBAs.
B aBTOMO6I/IJ'Ie HaxXogATCA JIFOJHU, OHH I[BI/I)KYTCH BMECTC C aBTO-
MoOuIeMm.

. EcTb HECKOJBKO BaXHBIX XapaKTEPUCTUK JBUKCHUSI.
. M3BecTHO, 4TO Ha 3emiie CyIIeCTBYeT OokoJio 104 pa3nudHBIX BH-

JIOB aTOMOB.

CymectByeT 1 abCOMOTHBIN MOKOH?

Kakune ectb BUABI IBMKEHUA?

EcTp nmm paznudne MexXIy cIOBOM «paboTa» B IOBCETHEBHOM HC-
MOJIb30BaHUH U B MEXaHUKE?
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naron to have. ®opmMbIl U PyHKLUM

Present Simple

YTBepauTeabHast BonpocutenbHas OTtpunareabHasi
¢opma q)opMa dopma
| have have ...? I do not have
he he
she } has Does{ she } have...? | she } does not have
it it
we we
you have you have ...7 | you do not have
they they they
Past Simple
YTBepauTeabHas Bomnpocurensnas OTtpunarejbHas
popma dpopma popma
I m — I 7 I 7
he he he
she she she
it — had Did—< it have...? | it — did not have
we we we
you you you
they _J _they _ they _J
Future Simple
YTBepauTeabHas Bomnpocurensnas OTtpunarejbHas
dopma ¢opma ¢opma
I ) I 7 I I
he he he
she she she
it —will have Will = it have...? | it — will not have
we we we
you you you
they _J _ they they _J

20




B mpennoxennu rinaroin to have MoXet OBbITh:

1) cMBICTOBBEIM (UMETH): to have + cyuecmeumeinbHoe:

Different molecules have different speeds.
YV pasueix monexyn (pasnvie monexyavl umerom) pasHvle CKOpo-
cmu.

2) MOJAIBHBIM (J0/DKEHCTBOBAHNE, BRIHYKICHHOCTD): fo have + (t0)

qubuHumue CMbBICII08020 2llacona:

The experiment had to be done at a very low temperature.
Drcnepumenm HY®cHo 6bl10 (MPUULIocs) HPOBOOUMb NPU O4eHb
HU3KOU memnepamype.

3) BcoMoraTelbHEIM TJIaroiioMm i oopasoBanust Perfect Tenses: to

[a——

1

have + V; cuvicnosoeo enazona (10 have e mepesoaurcs):

They have installed new equipment.
OHu yoice ycmanosuiu Hogoe 0bopyodosanue.

MoctaBbTe B BOMPOCUTENLHYIO W OTpULATENLHYI OPMbI Cheayto-
Wue npeanoXeHus:

. A force has its point of application, magnitude and direction.
. Engineers have to give due attention to the problem in question.
. The students have already finished the experiment with electric

current.

MoctaBbTe BCe BO3MOXHble cChneuuanbHbie BOMNPOCbl K AaHHbLIM
npeanoxeHnam:

. The body has constant position if its position is not changing.

2. In the language of science the words ‘speed’ and ‘velocity’ have a

difference in their meaning.

3. A laboratory assistant has just installed new devices in the lab.

21
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3anonHuTe nponycku COOTBETCTBYIOWMMM ¢opmamu rnarona to
have:

. To really understand motion, you ... to think about forces, accel-

eration, energy, work, and mass.

The body ... been moved from one position to another.

By the end of the 19th century a new science ‘atomic physics’ ...
appeared.

. To perform experiments on inertial forces, the physical law ... to

be considered.

. After a mass ... been lifted above the surface of the Earth, it ...

energy because of its position.

. Next week the students ... to carry out an experiment with a new

substance.

MepeBeanTe Ha AaHrMUUCKNIA A3bIK CeaytoLwme NpeasoXeHus:

. MBI TOKHBI OB 3aBEPIINTH UCITBITAHUS Ha MPOILION Heee.
. Kaxxmoe Temo B aBmkeHUH 00J1a1a€T KWHETHIECKON SHEPTHEH.
. Y4eHbIE OTKPBUIA HECKOJBKO 3aKOHOB, KOTOPBIC OOBSICHSIOT JIBH-

KCHUEC U ITPUINHBI W3MECHEHHH B IBHKCHUH.

. Tepmunsl ‘speed’ u ‘velocity’ dakTHueckn UMEIOT pa3HbIC 3HaYE-

HUA.

. Ckopo B Hameil 1aboparopun OyIeT HOBOE COBPEMEHHOE 000py-

JIOBaHHE.
Bbl 10omkHBI Oy/ieTe BBIMOJHUTH CBOK KYpCOBYIO paboTy MO Me-
XaHHKE B CIIEIYIOIIeM MeCHIIE.

Section B. Reading. Writing. Speaking

22

WUcnonb3ys aHrno-pycckuit cnoBapb, NepeBeanTe cnegyrowme cnoea
1 CNIOBOCOYETaHUA Ha PYCCKUIA A3bIK. YTOUHUTE UX NPOU3HOLIEHWE NO
cnoBapi.

with respect to means
state (cymr., 171.) specific



to revolve basic

straight path to remain
linear motion original
curved path to act on/upon

curvilinear motion according to

rotary motion to produce
oscillating motion equal (pwmit., 1)
mean (IIpu., I1., CyIL.) opposite

MpouuTaiiTe M NnepeBeANTe MHTEPHALMOHANbHbIE COBA. YTOYHUTE UX
NPOU3HOLLEHME MO CIIOBapHo.

constant, planet, galaxy, type, material, interval, principle, to

demonstrate, inertia, physics, normal, acceleration

Haitaute 3kBMBaNeHTbI CnegyowWwmx CroB U CIOBOCOYETaHUN:

a
1. oscillating motion of the swings a. TIEpBOHAYAIBHOE  COCTOSIHHE
2. to revolve around stars HIOKOA
3. original state of rest b. coriacHo 3aKOHaM (PU3UKU
4. according to the physical laws C. CpeImHss BeIUYHHA
5. amean quantity d. KpUBOIMHEHHOE JIBIKCHHE
6. curvilinear motion €. JBHIaThCs MO NPSMOJIMHEHHON
7. to act on the body TPaeKTOpUU
8. to move along a straight path f. KkomeOaTenbpHOE IBHKEHHE
9. to produce acceleration Kauenei
g. JeiicTBOBATh HA TEJO
h. BBI3BIBATH YCKOpEHHUE
i. Bpamarbcs BOKPYT 3BE3]
b.
1. ypaBHeHHE O3HAYaeT, 4To... a. equal and opposite forces
2. W3MEHEHHE OTHOCHTEIBHO JPY- b. rotary motion
roro Tena c. the equation means that...
3. paBHBIE U IPOTHBO- d. motion along a curved line
HaTpaBJICHHBIC CHIIBI e. the law states that ...
4. 3aKOH yTBEp)KIaeT, 4To... f. aspecific period of time
S. IOBW)KEHHE [0 KpUBOJIMHCHHOW . the mean of 5 and 3
TPaeKTOPUHU h. to remain unchanged
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VI
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BpaIaTeIbHOe TBIKCHUE i. a change with respect to an-
KOHKPETHBIN IIePHOJ BPEMEHU other body

cpenHee 3HaUeHue S5 u 3

ocTaBaThCst 63 N3MEHEHUH

S

3anonHute nponycku nogxoaswumMn no CcMbicny cnoBamu U3 npen-
JTOXXEHHbIX HMXe.

states linear motion according to line

acting revolve equal basic

opposite original state acceleration refers

1. ... the plan the theme of motion will be discussed in November.

2. Water exists in three ...: liquids, gases and solids.

3. The wheel began to ... .

4. ... is motion along a straight ... that can be described mathemati-
cally using only one dimension.

5. Newton’s Three Laws of Motion are the ... principles of the mo-
tion of all physical objects.

6. After a few minutes of motion the object entered into its ... of rest.

Two forces ... on a body are .... in magnitude and ... in direction.

8. Letter a in the equation F=m-a ... to the ... .

~

I'IepeBepMTe Ha pYCCKMﬁ A3bIK cneayroline cCrnoBocovYeTaHUA:

motion along a curved path; in the opposite order; to produce equal
forces; to remain in the original state; to define the basic principles
of the law; constant state of motion; means of mathematical calcula-
tions; to revolve about the axis; to state the law with respect to the
type of motion; equal quantities; interrelation between force, mass
and acceleration

BcnomuuTe 3Ha4YeHUs cnoB measure, position, state, mean/means u ne-
peBeauTe CnoBa B CKOOKaX Ha aHIMMIACKNIA A3bIK.

1. The room (paszmepom) 6 x 6 metres.— (Eounuya uzmepenus) is
given in centimeters. — (#3mepsv) each angle of the triangle. — I
have the (pasmeput) of the room in my notebook.



2. The lever is in the off (nonoocenue). — He pulled out a chair and

(nocmasun) it between them. — Advantageous (mecmopacnono-
arcenue) of the laboratory helped them to work in cooperation. — It
is necessary to (pasmecmumsp) an object in the scheme.

. The ice converted to a liquid (cocmosanue). — We are worried

about the (rnonoowcenue) of affairs. — The diagram (yxaszwieaem)
that the acceleration has increased. — The engineer (3asi6un) that
the experiment was a complete success.

. Mechanics is the (cnoco6) for understanding the nature of motion. —

The (cpeonee snauenue) of 10 and 20 is 15. — What did this sym-
bol (o3rauan)? — (Cpedusas npodorxcumenvHocms) solar day is
24 hours. — The most effective (cpedcmeo) to learn something is to
try to do this. — What does the letter F in the equation F = m-a
(o3nauaem)?

VIl. U3yymB Tabnuuy 3Ha4YeHUN CroBooOpa3oBaTeNbHbIX MpedMKCoB,
nepeseauTe Nnpon3BoAHbIe ClOBa Ha pyccxm7| A3bIK.
re- 3aHOBO, CHOBA to do — to redo (nepedenvieamv)
mis- HempaBWIbHBIA | to understand — to misunderstand (xenpa-
BUNILHO NOHUMANID)

pre- 10, nepen, | to heat — to preheat (npedsapumenvro
NpenBapuTelb- | Hazpesamv)
HO

post- rocie script — postscript (nocmckpunmym)

sub- oJ paragraph — subparagraph (noonynxm)

over- CBEpX, ype3- | to estimate — to overestimate (nepeoyenu-
MEpPHO 6amv)

under- HEJIOCTaTOYHO to estimate — to underestimate (nedooye-

HUBAMD)

counter- |KOHTp-, IpoTuBO- | attack — counterattack (konmpamaxa)

co- COBMECTHO action — coaction (cosmecmuoe deticmaue)

inter- BHYTpH, Mexny, | dependent — interdependent (s3aumosasu-
B3aMMO- CUMDbIIL)

anti- aHTH-, IPOTUB phase — antiphase (npomusoghaza)

super- CBEPX, CyIep- sonic — supersonic (ceepx38yko8oii)
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septic (cenTrueckuii) — antiseptic; author (asmop) — co-author; to cal-
culate (cuumams) — to miscalculate — to recalculate — to precalculate;
to produce (npouszsodums) — to reproduce — to overproduce — to un-
derproduce; pressure (dasnenue) — overpressure — underpressure; to
heat (naepesamv) — to preheat — to overheat — to underheat — super-
heat; to set (nacmpausamv) — to reset — to preset — to misset; to use
(ucnonvzoeamv) — to reuse — to misuse; system (cucmema) — subsys-
tem; discipline (Qucyunnuna) — subdiscipline; action (deticmgue) —
reaction — interaction; terrorism (Teppopm3m) — antiterrorism; fast
(6vicmpwiil) — superfast; corrosive (kopposuornuwiil) — anticorrosive;
worker (pabouuil) — co-worker; war (gouna) — prewar-postwar; posi-
tion (mecmononoocenue) — preposition — postposition; existence (cy-
wecmeosanue) — co-existence; measure (mepa) — countermeasure;
balance (6aranc) — counterbalance; change (uzmenenue) — inter-
change; national (rayuownanvmeiil) — international; force (cuna) —
counterforce; operation (deticmeue) — co-operation

VIIl. MpounTante TEKCT, NpeABapUTENILHO YTOYHUB MO CHIOBAPH NPOU3HO-

26

WweHne crnegyowmx cnos: circle, ancient, specific, amount, Universe,
perpetual, law, inertia, equation. MepeBeauTe 3akoHbI HblOTOHA Ha pyc-
CKNI A3BIK.

Motion can be defined as a change in the position of a body with
respect to time and another body. Motion and rest are fundamental
ideas in physics. There is no absolute rest as all bodies in the Uni-
verse are in a constant state of motion. Stars, planets and even gal-
axies are in motion with respect to each other. Planets revolve
around stars and galaxies move away from each other. Motion along
a straight path is referred to as linear motion. Motion along a curved
path is referred to as curvilinear motion. Rotary motion is anything
that moves in a circle. This type of motion was among the first dis-
covered in ancient times. Oscillating motion means the movement
of something back and forth. Motion is measured as the distance
covered by an object in a specific interval of time.



Up and down
motion Straight line
Ex. See saw motion

Round and
round motion
Ex. Merry go

Back and forth
motion

Ex. Swine

Zigzag

motion

Newton’s Three Laws of Motion are used to define principles
that are fundamental to the fields of physics. First presented in
1686, these laws demonstrate the basic concepts that define the mo-
tion of all physical objects. Newton’s First Law of Motion defines
the concept of inertia. The law states that an object will remain in its
original state of motion until acted upon by an outside force.

According to Newton’s Second Law acceleration is produced
when a force acts on a mass. The greater the mass (of the object be-
ing accelerated), the greater the amount of force needed (to acceler-
ate the object). The Second Law gives us an exact relationship be-
tween force, mass, and acceleration and can be expressed as a math-
ematical equation: Force = Mass times Acceleration (F = m-a).

According to Newton’s Third Law for every action there’s an
equal and opposite reaction. This means that for every force there is
a reaction force that is equal in size, but opposite in direction.

MpouuTaiite npeanoxeHus, BbIOMpas OAMH U3 NPeANoXeHHbIX Bapu-
aHTOB.

1. In physics motion is a change in position of an object over dis-
tance | time | another object.

2. All the bodies in the Universe move from time to time / are in a
state of rest with respect to each other / are in a constant state of
motion.
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. Motion along a curved path is called curvilinear | linear | rotary

motion.

. Oscillating motion is anything that moves in a circle | backwards

and forwards | along a straight path.

. Newton’s Three Laws of Motion define the principles of motion

of liquid | only irregular-shaped | all physical objects.

. Newton’s First | Second | Third Law is often referred to as the

law of inertia.

. The Second Law defines the dependence of force on mass and

time | mass and acceleration | mass and distance.

. The equality F; = —F, describes the idea of Newton’s First /

Second | Third Law.

Ucnonb3ys dpasbl coenacus | Hecoanacusi, BbipasuTte CBOe OTHOLUE-
HUe K CreflyoLnM YTBEPKAEHUAM:

Any body that keeps changing its position with respect to time and
another body is said to be in motion.

There are some objects in the Universe that always remain at rest.
Each type of motion depends on the way an object moves.
Newton’s Laws of Motion were first presented in 1689.

Newton’s First Law defines the concept of force.

The Second Law can be expressed mathematically by an equation.
Newton made a great contribution to the development of physics.

npOCMOTpMTe TEKCT eLle pa3 n oTBeTbTe Ha BOMPOCHI.

Does a notion ‘absolute rest’ exist?

What kind of motion can be defined as linear?

What type of motion was first discovered in ancient times?

How can motion be measured?

Newton’s Four Laws of Motion describe the nature of motion on
the Earth, don’t they?

How can Newton’s First Law be formulated?

. What is the relationship between force, mass and acceleration ac-

cording to Newton?



8. Why does an object get pushed back whenever it pushes another
object?
9. Why do you think Queen Anne knighted Isaac Newton in 1705?

XII. MCHOHbSYﬂ adKTUBHble ClloBa W CnNoBOCOYeTaHUA U3 yﬂpa)KHeHI/Iﬁ
U TeKCTa, nepeBeauTe npeanoXxeHua Ha aHIMUACKUM A3bIK.

1. Bce Tena Bo BeeneHHoOM ABUKYTCS, HO3TOMY HE CYILECTBYET TeT,
KOTOpbIE HaXOAATCS B a0CONIOTHOM MoKoe. OnpeaenuTb, JBIKET-
Csl TETIO WJIM HET, MOKHO TOJIbKO OTHOCHUTEIBHO KaKOTO-HHUOYIh
JIpyroro Tena.

2. BpaIIIaTeJ]LHOG JBHXCHHEC — BHJ MCXAaHHUYCCKOI'O ABUXKCHHUA, BO
BpeMsI KOTOPOTO TOYKa Tejla ONMMChIBAeT OKpYy>KHOCTh. Koneca aB-
TOMOOMIISL COBEPINAIOT BpalaTelbHOE JBIKEHHE BOKPYT CBOUX
oceil.

3. Yckopenue — (usnveckas BeIUUMHA, KOTOpask U3MepsieT U3MEHe-
HUE CKOPOCTH 32 ONpPEeICICHHBIA POMEKYTOK BPEMEHH.

4. B 1686 romy Mcaak HproToH chopMyIrpoBan 3aKOHBI ABMKCHIS,
KOTOPBIE CTAJIM OCHOBOM KJIACCHUUYECKON MeXaHUKHU. I1epBbIil 3aKk0H
paccMaTpUBAaET MHEPLMIO, T. €. ABMKEHHUE Tella B ONPEACICHHOM
HaIlpaBJICHUU U C ONPEIECICHHON CKOPOCTBIO JI0 TEX IOp, MOKa Ha
HET0 HEC HAaYMWHACT ﬂeﬁCTBOBaTB BHCUIHAS CHJIA.

5. CornacHO BTOPOMY 3aKOHY CHJIa 3aBUCHT OT YCKOPEHMsSI U MaccChl
TeJa, 4YTO MOXKHO BBIPAa3UTh MaTeMatudeckou dopmyron F = ma,
rae F — cuma, m — macca, a — yCKOpeHHe.

6. TpeTuii 3aKOH INIaCUT, YTO Tela ACUCTBYIOT IPYT Ha Apyra c CH-
JlaMU, PaBHBIMU MO BEJIMYHUHE U MPOTUBOMOJIOKHBIMH 110 HANPaB-
JICHHIO.

XIll. CocTaBbTe NMMCbMEHHOE KpaTKOe W3NOXEeHWe TeKCTa, MCMONb3ys He-
obxoaumele pasbl U CTPYKTYPbI.

XIV. Ucnonb3ya uHcopMaLmio M3 TeKCTa, paccKaxuTe O 3HaYMMOCTM 3a-
KOHOB Hbl0TOHaA B M3YYeHUN ABUKEHUS.
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Lesson 3
Translational Motion
Section A. Grammar

CtpapatenbHbIn 3anor
(o6pa3oBaHue u cnocobbl nepeBosaa)

to be + Past Participle cvpicnosoro riarona
(mokasatens BpemMeHw, JIMIA U YHCITa)
was

Equal distance is passed over in an equal unit of time.
will be

CrpagaTtenbHbBIl  3al0or IOKa3bIBa€T, 4YTO JEWCTBHE TIJjaroia-
CKa3yeMoro HampaBJCHO Ha JUIO WU HPeIMET, BhIPAXXECHHBIM MOie-
skanuM. Ha pycckuil si3bIK cTpafaTeabHbli 3aJ10I MOKHO [IEPEBOUTD:

1) BO3BpPATHBIM I'JIar0jOM C OKOHYAHHUEM ‘-ca”;

2) HeompeaeNeHHO-THYHBIM MPEIOKEHUEM C TJIarojioM B TPEThEM
JIMLE MHOKECTBEHHOI'O YUCJIA JEHCTBUTENBHOIO 3aJI0Ta:

The experiments are made in the laboratory.
Onvimout npo6ooamcs 8 1abopamopuu.

Onvimul nposodsim 6 rabopamopuu,

3) TnarosioMm 6sims (B TIpoOIIEAIIEM WM OyAyIeM BPeMEHH) U Kpart-
KOW (pOpPMOH MPUYACTHS CTPAAATEIBHOTO 3aJI0Ta:

The experiments were made in the laboratory.
Onvimul ObLIU NPOBEOEHDBI 8 1ADOPAMOPUU.
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1
2

MepeBeauTe cnegyiowme npeanoxeHus, obpalias BHUMaHue Ha cno-
co0bl NepeAayu cTpagaTenbLHOro 3anora.

. Motion is usually described in terms of distance, velocity, acceler-

ation, time and speed.
Classical mechanics is* based on Newton’s Laws of Motion.

. Many important discoveries were made in physics and engineer-

ing.
The problem will be solved in two weeks.

. The experiment was made for the second time.

MocTaBbTe ckazyemoe B NpeAnoOXeHUAX B CTpagaTenbHbIN 3anor.

. In kinematics motion (to describe) with respect to speed, time and

acceleration.

Students (to give) every opportunity to acquire knowledge in dif-
ferent branches of science.

The significant works in mechanics (to write) in the 4th century.
Newton’s Laws of Motion (to discuss) at the lecture next week.

. The radio (to invent) in 1895.

MocTaBbTe: a) obwue; 6) Bce BO3MOXHbIE cneuuanbHbie BOMpOChI
K crneayowWwmum npeanoxeHusm:

. Newton’s Laws of Motion were presented in 1686.
. The most significant works in mechanics were written in the 4th

century BC by the Greek philosopher Aristotle.
The University laboratories are equipped with up-to-date mecha-
nisms and devices.

MepeBeanTe NpeanoxeHMa Ha aHIMUACKMIA A3bIK, UCNONb3YA CTPaaa-
TenbHbIW 3anor.

. Mexanuka 6a3upyetcs Ha Tpex 3akoHax HeproToHa.
. VI3MeHeHue nonoxeHus Te1a B IPOCTPAHCTBE OTHOCUTEIIBHO IpY-

THUX TCJI HAa3bIBACTCsA MCXaHHYCCKUM JBUKCHHUCM.
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3. MexaHu4eckoe JBMKCHUE PAacCMAaTPHUBAETCS JUIS PAa3HBIX MEXaHU-
YeCKHUX 00BEKTOB.

4. B coBpeMeHHOW KJIacCHYeCKOW MEXaHUKE HCIOJIb3YIOTCS pa3iind-
HBIE pPa3/ielbl MEXaHUKU.

5. TlepBoIit 3akoH MeXaHWKH ObUT copmymupoBan HproToHOM B
1686 roxmy.

MHorocyHKUMOHanNbHbIE CNoBa one, it

Brimonnss pa3iIn4HbIC (bYHKLII/II/I B NPCAJIOKCHHUU, MHOFO(l)YHK]_[I/IO—
HaJIbHBIC CJIOBA NIEPEBOIAATCS IO-PA3HOMY.

One
1. YucnureabHOE 00uUH:

One body (one of bodies) is moving in a straight line.
00no meno (0010 U3 men) OBUNCEMCsL O NPIMOU JIUHUU.

2. HeompeaeneHHO-INYHOE MECTOMMECHUE B (byHKuI/II/I MOJIJICKAILICTO.
[Ipu nepeBone one omyckaercs, a CKazyeMoe IepenaeTcs Heorpe-
JIETICHHO-JIMYHOM OopMOii riaarona:

One must know Newton’s Laws of Motion.
Cnedyem 3namv 3axonuvl 0sudicenuss Horomona.

3. CnoBo-3aMeCTHTENb, CTOAIIEE paHEe CYIECTBUTEIBHOIO, MOXKET
UMeTh (OpPMy MHOKECTBEHHOI'O UHCIIA, IIEPEe] HUM MOXKET CTOSTh
npwiaratesnbHoe uian aptukib the. IlepeBonurcs Tem CylecTBH-
TEIbHBIM, KOTOPOE OHO 3aMEHSET, UM OIly CKAeTCs:

Some materials are good conductors of electricity and others are poor
ones.

HeKOWlOpble mamepuaivl — Xxopouitue I’lpOGO()HuKM aleKmpuue-
cmea, a opyeue — nioxue.
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It

1. JInyHOE€ MeCTOMMEHHUE 3aMEHSET HEOAYIICBJICHHOC CYHICCTBUTCIIb-
HOC€ B CAMHCTBCHHOM YUCIJIC.

2. 3aMeHsIeT BC€ MPEIIIECTBYIOIIEe BBICKA3BIBAHHE W IICPEBOIUTCS
MECTOMMEHNEM IMO:

The temperature is rising. It means that... .
Temnepamypa meonenno noOHUMaemcst. Imo o3Havaem, Ymo ... .

3. ®opmanbHOE MOUIEKaIIee B OC3MTUUHBIX MPEILI0KEHUIX, KOTOPhIE
NEPEBOATCA HA PYCCKHUH SI3bIK HEONPEAEICHHO-IMYHBIMU IIPEIIIO-
JKEHUSIMU:

It is known that mechanics deals with the laws of mechanical motion.
H3eecmH0, unmo MexaHuxka paccmampueaent 3adKOHbl MexaHude-
CK020 OBUNCEHUA.

It is very important for engineers to know laws of motion.

I/IH:)fceHepaM OUYCHb B8AINCHO 3HAMb 3AKOHbl deuofcesz.

4. BBomHOE CIIOBO B yCWINTEIHHOW KOHCTpYKIuu It is (was) ... who
(that, which, when ...) .... YcunuTenbHas KOHCTPYKIHS CIYKUT
JUTSL BBIJICJICHUS JIIOOOTO WiICHA MPEIOKEHHUS, KPOME CKa3yeMoro.
BrineneHHbI 4iieH OpeiokKEHUsl CTaBUTCS mocie it is (was), a
OCTaBIIAsICS YacTh 00pa3yeT MPUIATOYHOE IPEIIOKCHHUE, BBOJIH-
MOE€ COIO30M HJIM COIO3HBIM ciioBoMm. Coueranue it is (was) ... who
... HA PYCCKHH SI3BIK HE TEPEBOUTCS, a BCE MPEIIOKEHHE Tiepe/a-
eTCSl TIPEIOKCHUEM C YCUIIUTEIIBHBIMU CJIOBAMH UMEHHO, MOIbKO,
MONbKO JIUULb, MONbKO NOCIE:

It was Lomonosov who founded the first Russian University.

Hmenno Jlomonocos ocHosan nepsulii yHusepcumem 6 Poccuu.

It was not until 2005 that this book was published.

Oma xuuea 6viia onyoauxosana moavko 6 (monvko nocne) 2005
2o0a.
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MepeBeaute cnegylowme NpeanoxeHns Ha PycckUn A3bIK, obpallas
BHMMaHKUe Ha MHOro(hyHKLMOHaNbHbIe CNoBa.

One must know that there is no absolute rest.

Mechanics can be an applied science, not an abstract or pure one.
Force represents the action of one body on another.

There are two systems of measurement: the metric system and the
English one.

One must remember that physics is one of the main sciences about
nature.

. Physics studies physical phenomena. It is one of the most ancient

sciences about nature.

. It is known that direction is important in mechanics.
. It was not easy to carry on scientific investigations more than three

hundred years ago. It took Newton about 20 years to complete his
theory of gravitation.

It is mechanics that is the foundation of most engineering sciences.
It is in the real world where most movement is a combination of
translational and rotational motion.

. It was not until 1686 that Newton’s three Laws of Motion were

first presented.

. It is necessary to point out that Newton’s Laws are true to this day.

It was not until the middle of the 19th century that the molecular-
kinetic theory of gases found its further development.

YncnutenbHble. Ipo6OHbIe YNCNUTENLHbIE.
ApudmeTnyeckue onepauuu

Addition Subtraction
2+2=4 4-2=2
Two and two are four. Two from four are two.
Two plus two equals four. Four minus two equals two.
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Multiplication
2:2=4
Two multiplied by two is four.
Two times two equals four.

6:2=3

Six divided by two equals three.

Division

0.25 — nought point two five

15.203 — fifteen point two nought three

7. — one third

2/ .m — two thirds of a meter

2%/; m — two and two thirds meters
% m — a (one) half a meter

% m — a (one) quarter

2.2 % — two point two per cent
3.5% — three point five per cent

50 % — fifty per cent

[ TMpouyuTanTe cnepyowme YNCnNUTeNbHbIE:

5;9; 12; 13; 17; 18; 20; 26; 66; 93; 128; 251; 389; 1,264; 2,561;

1,001; 10,508; 20,387

Il.  BbINonHMTe AaHHble AeMCTBUSA U NPOYMTANTE UX BCNYX.

3+4 6+8 13+ 17
5-4 10-7 18 -13
67 4-11 5-10
28:4 40:5 72:8

lIl.  MpouwuTaiite HMXKecneayowWwMUe LUGPbI:

0.621 mile 3/7 mile

4 2/5 pounds 0.3937 inch
2.8 pounds 3/5in

15 1/3 grams 6/7m

15+ 30
23-9
8-12
88:4

3/20 foot
2/3 ton
28.39 grams
2.45 miles
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Section B. Reading. Writing. Speaking

36

Ucnonb3ys aHrno-pycckuin cnosapb, NepeBeanTe cneaylowme cnoea
1 CNOBOCOYETaHUSA Ha PYCCKUIA A3bIK. YTOYHUTE UX NPOU3HOLIEHHE MO

cnoBapio.

relative to

to fix

fixed point

to turn out

to turn about / around / on
axis

to rotate

to combine

some
same
behavior
to involve
surface
loop
degree

MpouuTaiiTe U nepeBeauUTe UHTEpPHALMOHANbHbIE CHOBA, NpU Heob-
XOAUMOCTH BOCNOMNb3YNTECh CTOBAPEM.

to fix, object, combination, asteroid, airport, physics, atom, line,

parallel, situation, theory, orientation

CoeauHUTe CNOBOCOYETAHUSA C UX nepesogamu.

P

translational motion

relative to a fixed point

to change a position

general idea

travelling along a straight line
a real-life situation

up and down

in the same direction

PNAN DR DD =

B 001EM
BpAIIaThCsl BOKPYT OCH
BPAIIATEILHOE JIBHKCHHUE

i

Mo Qo o

P

BBCpPX U BHU3

U3MEHSATh MECTOIOJIOKEHHUE
nepeMeIeHe Mo mpsaMoi
MOCTYTIAaTEeNIbHOE ABHKEHHE
peanbHasi CUTyalus
OTHOCHUTEJIBHO  HEMOJBUXKHOU
TOYKHU

B OJIMHAaKOBOM HAaITPaBJICHUH
oOmas naes

to turn about an axis
combination of two types of mo-
tion



to play a key role

in general

parallel to the surface
forwards and backwards
some degree of rotation
rotational motion

4. Brepen U Hazajq

5. codeTaHWe OBYX BUIOB IBIDKE-
HUS

6. HEKOTOpas CTETIeHb BPAIICHUS

napajjieIbHO TTOBEPXHOCTH

8. WrpaTh BaXXHYIO POJIb

~
S oo oo

Bbinuwmte 13 cnepyowmx cnoB napbi CAHOHUMOB U NepeBeauTe UX
Ha pYCCKMIA A3bIK.

to move; to rotate; relative to; direction; to continue; to understand;
in general; constantly; some; curved; with respect to; to go on; on
the whole; curvilinear; to travel; orientation; continually; certain; to
comprehend; to revolve

BcraBbTe nogxoaswue no CMbICIy CnioBa U3 NpeanoXeHHbIX HUXe:

relative to motion to fix straight
axis surface object rotational
space dimensions rotation space
combination key

. Translational motion is the ... by which an ... travels from one
point in ... to another.

. Newton’s Laws play a ... role in studying motion.

. An object has linear motion when it moves along a ... line.

. Intwo ... we need to determine two coordinates ... the position of
an object.

. ... motion means that a body moves around a fixed ..., for exam-
ple, the ... of the Earth.

. Any equation of motion can be expressed by the ... of three New-
ton’s Laws.

. What do we mean to talk about a straight line on a curved ...?

. In ... objects are constantly moving ... one another.
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VI.

VI

38

1. ...

2.

1.

3anonHute nponycku B npeanoxeHusax, BbI6VIpaﬂ U3 napbl CN10B NoA-
Xojasilee no cMmbicny.

a) general —in general

understanding of the laws of mechanics helps to explain the
motion of different objects.

..., motion is a concept that is applied to objects, bodies and mat-
ter particles.

..., it is difficult to imagine that all bodies in the Universe are con-
stantly moving.

. The dependence of force on mass and acceleration can be de-

scribed by a ... equation F = ma.

b) some — same
In the situation of equilibrium forces they act on the ... object.

2. Ancient scientists Aristotle and Archimedes laid ... foundation of

1.

what is known as classical mechanics.

. The motion in which all particles of a body move through the ...

distance in the ... time is called translational motion.

. Newton’s Third Law means that for every force there exists ...

equal and opposite force.

. Mass is not the ... as weight.

C) cause — case
In most real-life ... forces can only be applied for a fixed time.

2. An acting force can ... the change in the direction of a moving

body.

In the ... of the Sun’s force on the planets the objects are separated
by a vast distance.

The ... of the behaviour of physical bodies are forces and their ef-
fect on these bodies.

HasoBuTe pycckue aKBUBaneHTbI CneayHLLUX CIIOBOCOYETAHUN:
without a change in the body’s orientation; to point in the same di-

rection; to be opposed to something; to understand the behavior of a
system; in theory; to travel in a straight line; to move in a curved



path; a combination of several aspects; an axis of rotation; the study
of motion causes; flat surface; parallel forces

VIIl. U3yyute Tabnuuy Haubonee

CTBUTEJNIbHbIX:

ynoTpebutenbHbIX cydcmKkcoB cylue-

riaroiu + -er (-or)

to supply — supplier (nocmasuux)

riaroia + -ment

to move — movement (Osudicerue)

riaaroj + -al

to remove — removal (nepemewjernue)

riiaroi + -ion (-ation, -tion,
-sion, -ssion)

to connect — connection (coedunerue)
to decide — decision (pewenue)
to transmit — transmission (nepedaua)

ryiaroj + -ance (-ence)

to resist — resistance (conpomugnenue)

riaroi + -ure (-ture, -sure,
-ssure)

to press — pressure (Oasnenue)

mpujaraTeabHoe + -ian

electric — electrician (31exkmpux)

npuiararesapHoe + -th

strong — strength (npounocms)

mpujaraTeabHoe + -ity

elastic — elasticity (ynpyeocms)

MpuIaraTeabHoe + -ness

effective — effectiveness (3¢pghexmus-
HOCIb)

MpuIaraTeabHoe + -ancy
(-ency)

frequent — frequency (vacmomnocmy)

CYIIECTBUTENBHOE + -ist

physics — physicist (¢puzux)

cyniecTBuTeNbHOE + -ship

leader — leadership (1uoepcmeo)

HasoBute cyddukcbl n nepeBeanTe NPOU3BOAHbIE CNOBA Ha PYCCKUM

A3bIK.

to work — worker; to heat — heater; to change — changer; to use — us-
er; science — scientist; to develop — development; hard — hardness;
brittle — brittleness; technic — technician; to appear — appearance; to
operate - operation; to produce — production; able — ability; plastic —
plasticity; to differ — difference; to discuss — discussion; to govern —
government; to measure — measurement; to mix — mixture; to adjust —
adjustment; to perform — performance; to convert — conversion;
electric — electricity; relation — relationship; deep — depth; politics —
politician; to depart — departure; to compress — compression
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MpouuTaiiTe TEKCT, NpeABapUTENILHO YTOYHMB B CIIOBape NMPOMU3HO-
LWeHWe cneayrowWmx CNoB: pure, oppose, key, aeronautics, circle, invaria-
bly, situation, continually. HazoBuTe oTNMYKe NOCTYNaTeNbLHOro ABUKe-
HUSA OT BpalLaTeNLHOro.

Translational motion is move-

ment of an object without a

change in its orientation relative to

a fixed point, as opposed to rota-

tional motion, in which the object

is turning about an axis. In other

The motion of a car speeding words, an arrow painted on an ob-

in a straight line is translational ject undergoing pure translational

in relation to the road motion would continue pointing in

the same direction; any rotation

would cause the arrow to change direction. In the real world, most

movement is a combination of the two. In space, for example, ob-

jects such as stars, planets and asteroids are constantly changing po-

sition relative to one another, but are also invariably rotating. An

understanding of translational motion plays a key role in basic phys-

ics and in comprehending the behavior of moving objects in gen-

eral, from atoms to galaxies.

In theory, pure translational motion
need not involve traveling in a straight
line. It is possible for an object to
move in a curved path without chang-
ing its orientation; however, in most
real-life situations, a change in direc-
tion would involve turning on an axis,
in other words, rotation. In aero-

nautics, translational motion means

movement along a straight line, for- An object that is moving
wards or backwards, left or right and up ~ Prallel toa curved surface
or down. When an airplane is circling
an airport, it is continually changing its
orientation and undergoing some degree of rotation.

like a roller coaster on a loop
is moving translationally



X.

XI.

XIl.

MpouuTaiitTe npeanoxeHus, BbIoMpas oAUH U3 BapUaHTOB.

. In translational motion an object doesn’t change its orientation rel-

ative to another moving object | the Earth | a fixed point.

. Rotational | Linear | Curvilinear motion means turning of an ob-

ject about an axis.

. The motion of all objects in the world can be explained by the

force of gravity | their nature | translational motion.

. Translational motion always involves | need not involve | never

involves travelling in a straight line.

. In most real-life situations change in direction means rotation /

moving up and down | moving left or right.

. Most movement is a combination of translational and oscillating |

oscillating and rotational | translational and rotational motions.

Ucnonb3ys dpasbl coenacust | Hecoanacusl, Bbipa3ute CBOE OTHOLLE-
HUWe K criedylowWwuMm (akTam:

. The motion where the body moves but not rotates from one point

to another is called translational motion.

. In translational motion all the points of a moving body are in the

same direction.

. Rotational motion is one of the types of translational motion.
. In the real world any movement of any object is only one type of

motion.

. Both atoms and galaxies move according to the same nature of

motion.

. Translational movement of any body can occur along a curved

path or along a straight line.

. A line around which every point in the body moves in a circular

path is called a degree of rotation.

npOCMOTpMTe TEKCT eLle pa3 n oTBeTbTe Ha BOMPOCHI.

1. What is translational motion?
2. Can you give any examples of something that usually undergoes

only translational motion?
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What is rotational motion?

What are examples of objects that undergo only rotational motion?
In real-life situations any movement is usually a combination of
both types of motion, isn’t it?

. Can you name something that commonly undergoes both transla-

tional and rotational motion simultaneously?

Xlll. TincbMeHHO nepeBeauUTe NPEANOXEeHUA Ha aHTTMACKNIA A3bIK.

. HOCTYHaTeJ'IBHOC JABHUXKCHHUE TCJIa — 3TO JABHUXKCHHUE, IIPHU KOTOPOM

mooast npsamas, CBsA3aHHasd C TCJIOM IPU €TI0 ABUKCEHUU, OCTACTCA
napannem,Hoﬁ CBOCMY Ha4aJIbHOMY IOJIOKCHUIO.

. IIpm moctynatensHOM ABIKEHHUH OOBEKTa TPAEKTOPUH, CKOPOCTH

Y YCKOPEHHUS TOYEK 00BHEKTa OJMHAKOBBI.

. BpamaTenbﬂoe ABMIKCHHUC — OTO ABUIKCHUC TCJIa BOKPYI' HCKOTO-

pOfI OCH. HpH TaKOM OBHXKCHHH BCC TOYKH TE€JIa COBEPINAIOT ABHU-
KCHUC I10 OKPYIKHOCTAM, HEHTPOM KOTOPBIX ABJIACTCA 3Ta OCh.

. HaBaiiTe pacCMOTpUM JABHXXCHHE aBTOMOOWIIS 1o gopore. Kysos

aBTroMoOmiIs (& car body) coBepiaer mocTynarenbHOE JBHIKCHUE
OTHOCUTEIHHO NOPOTH. A Kojieca aBTOMOOWIS COBEpIIAIOT Bpa-
HIaTeJILHOE JBMKEHHE BOKPYT cBoux oceil. IIpu 3ToM 3TH KOeca
COBEpLIAIOT MOCTYNATEIbHOE IBIKEHHE BMECTE C Ky30BOM aBTO-
MOOWITSL.

. HOCTYHaTeHBHoe M BpallaTCJIbHOC IBUXXCHUA — CaMBIC IIPOCTHIC

BHJII MEXaHUYECKOTO JIBMKECHUs. B peanbHOMN KU3HU MBI HAOIO-
JTaeM JOTH JIBa BHIIa ABMKCHHS OJHOBPEMECHHO.

XIV. CoctaBbTe NMCbMEHHOE KpaTKkoe coo0lweHune o ABYX OCHOBHbIX BU-

AaxX MexaHn4ecKkoro AoBMXeHuA.

XV. Mopenutecb ¢ COKYPCHUKaMu npumMmepamu noctynaTtesibHOro M Bpa-
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Lesson 4

Translational Dynamics

Section A. Grammar

Oco6GeHHOCTN NepeBoaa CTpaaaTeNnbLHOro 3anora

. IIpu nepeBojie aHIMIMHCKUX MPEUIOKEHUN CO CKa3yeMbIM B CTpaja-
TEJILHOM 3aJI0T€ YacTO MCIOJIB3YETCsl 0OpaTHBIN MOPSIOK CIIOB, T. €.
PYCCKHUE IPEII0KEHUSI HAYMHAKTCSA CO CKa3yeMoro:

New programming languages have been developed.
Boinu paspabomanst Hosbie A3bIKU NPOSPAMMUPOBAHUSL.

. Ecmu 3a ckazyeMbIM B CTpaiaTeIbHOM 3aJIOTe€ CTOWT JIOTIOJNHEHUE C
npeasoroMm by (0003HaYaeT JUIO WK MPEIMET, BO3JCUCTBYIOIICE
Ha TIOJyIeXKaIee) Wi with (0003HaYaeT WHCTPYMEHT WU OpYIHe
Tpy/a), TO 3TO JOMOTHEHUE MOYKHO TIEPEBONTE:

a) TBOPUTEIBHBIM HaJeKOM NPH COXpPaHEHUH (OPMBI CTpalaTesb-
HOT'O 3aJI0Ta CKa3yeMoro;

0) MMEHHUTEIBHBIM TaJeKOM, MPH 3TOM CKa3yeMoe aHTIUHCKOTO
NPEAJIOKECHUS IEPEJacTCs II1arooM B JCHCTBUTEIBHOM 3aJI0Te:

Three basic laws of motion were discovered by Newton.
Tpu OCHOBHBIX 3AKOHA 08UMNCEHUA ObLIU OmMKpblmbvl Hbviomonom.
Hvromon OmMKpbolll mpU OCHOBHbLX 3AKOHA dgu:»ceﬂuﬂ.

. Ho;:[ﬂemamee AHTJIUHCKOTO MMpEeAJIOKCHUA MPU CKazyeMOM B CTpa-
AATCJIbHOM 3aJIOIr¢ MOXKHO IEPEBOAUTH CYIICCTBUTCIIBHBIM UJIA MC-

CTOMMCHHUEM KaK B MUMCHUTCIIbBHOM, TaK 1 B KOCBCHHOM IIaJICKE:

The scientists were offered new themes for research.
Yuenvim npeonodsxcunu Hosvie memvl 08 HAYYHOU pabomul.
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He was asked to explain the Second Law of Motion.
E20 nonpocunu 06vacnumes 8mopoil 3aKoH 08UIICEHUSL.

4. Ecnm 3a cka3yeMbIM B CTpaJaTeIbHOM 3ajore CTOWT TIpPEeUIoT, He
OTHOCSIIUHCS K TIOCIEAYIOMUM CIIOBaM, TO MPH MEPEBOJIC HA pPycC-
CKHI SI3BIK 3TOT IPEJJIOT CTABUTCS TEpeT TIOITICKAIIM:

This law is often referred to in physics.
Ha smom 3axon wacmo cculiaromes 8 qbu3u1<e.

K namnbonee yacTo ynorpebisieMbIM B CTpaJaTeIbHOM 3aJI0Te TJIaro-
JaM, TpeOYIOLINM MPEAI0KHOTO TOMOTHEHUS, OTHOCATCS:

to act on (upon) — delicmeosamuv Ha
to depend on — 3a6ucems om

to insist on — Hacmaueamv Ha
to refer to — CCbLIAMbC HA
to rely on (upon) — noaa2amvCs Ha
to send for — nocwliamn 3a

to speak about — 2080pums 0

to talk about — 2080pUMb 0

to think of — dymamo 0

to work at/on — pabomambs HAO

5. Ilpu nepeBoze CTpajanbHOIO 3aJ0ra aHMNIMUCKUX IEPEXOJHBIX Iila-
rOJIOB, KOTOPBIM B PYCCKOM SI3bIKE COOTBETCTBYIOT IJIarojbl, MpH-
HUMAIOUIME IIPEUIOKHOE IOIOJHEHHUE, IIPEUIOr CTABUTCS Iepen
CJIOBOM, KOTOpPO€ B AHTIIMHACKOM NOpEAJIOKCHUN ABJIACTCA TTOAJIC-
HKAIIM:

Translational motion is affected by many factors.
Ha 6036pAMHO-nOcCmynaneilbroe OsudCeHUe GIUAIOM MHO2Ue

¢haxmopul.

3arnmoMHUTE 3HAYCHHUS CICOYIOIINX IEPEXOJHBIX I'JIaroJIOB:
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to affect (smth, smb) — Odelicmeosamb, 8030€UCMBO8AMb HA

to answer (smth, smb) — omeeuamnv Ha YMo-1ubo KoMy-mubo
to attend (smth) — NPUCYMCMB0OBAMb HA YeM-TUDO

to follow (smth) — credosams 3a

to influence (smth) — QUMb HA

to succeed (smth) — credosamo 3a

MepeBeanTe NpeanoXeHUsa Ha pyccKui A3bik. OOpaTMTe BHUMaHWe Ha
0CO0b6EHHOCTM NepeBoAa CkadyeMbIX B CTpagaTeNbHOM 3anore.

N —

98]

10.

11.

12.

. The professor was asked to lecture on translational dynamics.
. At the age of 19 Newton was sent to Cambridge to continue his

studies.

. Our students are taught to carry out research.
. My friend is invited to the students’ conference on the problems of

mechanics.

. The laws of motion were formulated by Newton more than 300

years ago.

. The object will continue to move for some time until it is stopped

by friction.

. In translational dynamics the movement of objects is analysed by

a series of equations.

. Newton’s Laws of Motion are often referred to in the lectures on

mechanics.

. The body has been acted upon by some force therefore it is not in

the state of rest now.
The basic concepts that define the motion of all physical objects
were much worked on.
The development of mechanics was greatly influenced by Isac
Newton.
In most real-life situations the movement in a straight line is fol-
lowed by the movement in a curved path.

PackpoiTe ckobku U NOCTaBbTE CKa3yeMoe B CcTpaaaTenbHbIN 3anor.

1.
2.

The results of the experiments (to speak of) at the conference.
The experiments (to follow) by calculations.
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. Action and reaction (never speak of) as balanced forces since they

don’t act on the same body.
The Second Law of Motion describes what happens to a massive
body when it (to act upon) by an external force.

. The lectures on mechanics (to attend) by many students.
. The development of science in Russia (to greatly influence) by M.

Lomonosov.

MHorodyHKuMOHanbHoe cnoso that

. YKazarenpHOe MecTouMeHue that (€IMHCTBEHHOE 4YHCIO), those

(MHOXECTBEHHOE YHCIIO): /0, mom, ma, me.

For that time Lomonosov’'s work was original and new.
Jlna moeo epemenu paboma Jlomonocosa 6vLia HOBAMOPCKOU
U HOBOI.

. Coro3 that: umo, ymobur:

Itis known that mechanics is the foundation of most engineering sciences.
HS@éCWlHO, YUMo MeXanuKa — 3mo 0CHO8A DONLUUHCMEA MexXHUuYe-
CKUX HaYK.

. Coto3Hoe clI0BO that: komopbiii, KOmMopdas, Komopoe, Komopbie:

All changes that take place in nature are natural phenomena.
Bce uzmenenus, komopsie npoucxoosam 8 npupooe, — 35mo Npu-
POOHbLE ABTIeHUSL.

CroBo-3amecTutensd that (those) panee yIOMSHYTOTO CYIIECTBHU-
TenpHOr0. B aTOM cityuae nocne that (those) ctout mpenjor (Jaiie
Bcero Of) uim ompesieneHre, BRIPAKSCHHOE TPUYACTHEM WU MPHIA-
TOYHBIM OTPENEIUTENHHBIM MPEIOKECHHEM:

The atomic weight of oxygen is greater than that of carbon.
Amomnwiitl 6ec kuciopoda bonvute (amomnozo eeca) yenepooa.



MepeBeaute cnegylowme NpeanoxeHns Ha PycckUn A3bik, obpallas
BHMMaHWe Ha that (those).

. Newton formulated three basic laws of motion that became the

foundation of classical mechanics.

. The direction of a body’s motion is the same as that of the force

that acts on it.

. Lomonosov found that heat, light and electricity are different

forms of motion.

. The physics of things at rest is much simpler than that of things in

motion.

. It is known that statics studies the forces that keep an object in

equilibrium,

. If the forces that cause motion are greater than those that oppose

it, an increase in speed that is known as acceleration takes place.

Section B. Reading. Writing. Speaking

Ucnonb3ys aHrno-pycckuit cnoBapb, NepeBeanTe crnegyrowmue cnoea
1 CNIOBOCOYETaHUSA Ha PYCCKUIA A3bIK. YTOUHUTE UX NPOU3HOLIEHUE MO
cnosapio.

translational dynamics solid (cymr., mpwt.)
to vary — various to convert

unless to increase

to multiply — multiplication to expand

to divide — division volume

hard form (cym., ri.)
friction in accordance with
substance to require

in terms of to hold

to expect

MpouunTaiiTe  nepeBeANTe MHTEPHALMOHANbHBIE CNOBA.

series, molecule, to analyse, temperature, electromagnetic, kinetic,
energy, gas, material, gravity

47



MepeBeauTe cnepgylowme npeanoxeHus, obpaiwas BHUMaHWe Ha 3Ha-
YeHUA BblAENeHHbIX CNOB.

of numerous discussions.

. The mathematical method developed by Newton was the subject

. The subject ‘Strength of Materials’ includes failure of materials

that are subjected to different forces.

. A body starts moving because of forces acting on it.
. Molecules of a solid will move faster because electromagnetic en-

ergy is converted into kinetic energy.

. The experiment failed because of some minor mistakes.

IV. CoeAnHUTe 3KBMBaNeEHTbI CeayoLWmMX CIOBOCOYETaHUM:
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. to analyse the movement of

bodies

to multiply force by accelera-
tion

the temperature of a substance
to expand in volume

an average speed of a mole-
cule

to require more time

because of gravity

. heavier substances

psiI ypaBHEHUI

IUIaBUTBCSL 10 IKHOKOTO CO-
CTOSIHUSA

JEIHUTh CHIIy Ha Maccy
YBEINYUBAThH TEMIEPATYPY
BCCUTH — BC€C
peoOpa3oBbIBATH AJIEK-
TPOMAarHUTHYIO SHEPTHUIO

oo a0 o

PR Mmoo a0 o

TeMIlepaTypa BeIlecTBa
pacImupATecs B 00beMe

W3-3a CHJIBI TSDKECTH
AQHATM3UPOBATH ABI)KCHUE TEI
0oJIee TSKENBIE BEMIECTBA
TpeboBath 0OJbIIE BpEMEHU
YMHOXaTb CUIY Ha yCKOpEHUE
CpelHsii  CKOPOCTb  JIBMIKCHUS
MOJICKYJIBI

to divide force by mass

to be equal to

to convert electromagnetic energy
to increase the temperature

to melt into a liquid state
molecular motion

to weigh — weight

a series of equations



VI.

VII.

7. paBHATHCS YyeMy-THOO
8. IBIKEHHE MOJIEKYIT

BbinuwuTe M3 cNOB U CNOBOCOYETAHUN napbl aHTOHUMOB, T. €. CJ/10B
C NPOTUBONOJNTIOXKHbIMU 3HAYEHUAMMU:

various; hard; to expand; liquid; unless; to multiply; to include; the
first; fast; to increase; high; true; if; to divide; slow; false; solid; to
exclude; to compress; easy; the same; low; the last; to decrease

BcTaBbTe nogxoasiyue cnoBa U3 NPeanoXeHHbIX HUKe:

various state solid equations
increase converted formula multiplied
substance friction to expand in accordance with

—

Physicists use different ... to describe ... physical facts.

The ... S =vt can be read as distance S is equal to velocity v ... by
time t.

The forces acting on a body at a ... of rest are gravity and ... .

One type of energy can easily be ... into another.

The ... in temperature usually causes an object ... in volume.

The molecules in a ... always behave ... Newton’s laws of mo-
tion.

7. ... 1s one of the four fundamental states of matter.

N

AU S

MepeBeanTe Ha pyCcCKMii A3bIK CrieaytoLue CIOBOCOYETAHMS:

translational dynamics; to study the movement; to change body’s
motion; to multiply by 2; to include various acting forces; solid sub-
stances; in terms of mathematics; to be converted into kinetic ener-
gy; to apply heat; to form a gas; to hold true; a higher boiling point;
hydrogen bonds
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VIIl. U3yymB Tabnuuy cnoBoobpasoBaTenbHbIX CcyddMKCOB npunara-

TeNbHbIX, HaWaUTe B NepBOM ab3aue TeKcTa npunaraTenbHbie U yKa-
Kute nx cyddukcnbl.

CYIIECTBUTEIILHOE/TIIATOJT + comfort — comfortable (yooomwiir)
+able (-ible)

CyIecTBHTENbHOE + -ic (-ical) period — periodic (nepuoduueckuir)
CyIlIeCTBUTENbHOE + -al nature — natural (ecmecmeennbiii)

CyImecTBHTENNbHOE/TIarou + -ful power — powerful (Mowmbiil)

cymiecTBUTENbHOE/TIIaron + -less | use — useless (becnonesnuwiir)

CYIIECTBUTEIBHOEC/TIIATOI + -ive effect — effective (9¢pgpexmusnbiii)

CYIIECTBUTENBHOE + -y might —mighty (603moorcbiil)
CYIIECTBUTENILHOC/TIIATON + -0us | to vary — various (paziuynoiil)
riaroi + -ant(-ent) to resist — resistant (conpomus-
JIeMblil)
mpuaraTenpHoe + -ish blue — bluish (conybosamuiir)
IX. MMepeBeguTe Npou3BOAHble CNOBa, NPeaBapUTENbLHO HasbliBas Cyd-
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dukebl.

to convert — convertible; end — endless; to differ — different; to act —
active; base — basic; centre — central; change — changeable; shape —
shapeless; dimension — dimensional; axis — axial; thought — thought-
ful; to obtain — obtainable; influence — influential; to count — count-
less; to relate — relative; rotation — rotational; number — numerous;
use — useful; Britain — British; water — watery; to depend — depend-
ent; danger — dangerous

MpounTaifTe TEKCT, BbINUWMTE U3 BTOpPOro absaua ckasyemblie B
CTpafjaTeNlbHOM 3anore C OTHOCSAIMMMCA K HUM nognexawmmu. Me-
peBeanTe UH(OPMALMIO O BNIUSHUM TEMNeEPaTypbl Ha ABUKEHUEe Mo-
nekyn.

The study of translational motion is known as translational dy-
namics and uses a series of equations to analyze the movement of
objects and how they are affected by various forces. The tools used
to study movement include Newton’s laws of motion. The first law,
for example, states that an object will not change its motion unless a



force acts upon it, while the second law states that force is equal to
mass multiplied by acceleration. Another way of saying this is that

15t Law:

Inertia

acceleration 1S
equal to force
divided by mass,
which means that
it is harder to
change the trans-
lational motion of
a massive object
than a less mas-
sive one. The
forces that can act
on an object in-
clude and fric-
tion.

Atoms and

Molecules. On the molecular level, the temperature of a substance

can be defined largely in
terms of the translational
motion of its atoms or mol-
ecules. Rotation also plays a
role on molecular motion,
but it is not important in
terms of temperature. If heat
is applied to a solid, elec-
tromagnetic energy is con-
verted into kinetic in that its
molecules will move about
faster. This increases its
temperature and may cause
it to expand in volume. If
enough heat is applied, the

material will melt into a liquid state and finally boil to form a gas,

as the average speed of the molecules increases.

The molecules in a substance subjected to heat behave in accord-
ance with Newton’s laws of motion. Molecules with more mass re-
quire more force to increase their speed. Heavier substances will
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XI.

XIl.
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therefore usually require more heat to cause them to melt or boil.
Other forces, however, can also act on molecules to restrain them,
so this rule does not always hold true. Water, for example, has a
higher boiling point than would be expected for its molecular
weight because of the hydrogen bonds that hold the molecules to-
gether.

Bbibepute 0gMH M3 BapuaHTOB M MpoyvuTaiTe cnegyrowue npeaso-
KEHus:

. Translational dynamics studies the influence of external loads |

various forces | object’s structure on moving objects.

. The fact that a ball will not move until someone kicks it is ex-

plained by the first / second | third law of motion.

According to the Second Law it is more difficult | the same | easi-
er to push an empty box than a full one.

Gravity | Pressure | Friction is a force acting in the opposite di-
rection of motion.

In the study of molecules temperature | weight | acceleration is
defined as translational motion of atoms and molecules.

. When a solid is heated, the atoms and molecules gain potential /

kinetic | electric energy.

. Water has a higher boiling point than expected because of its mo-

lecular structure / atomic weight of its molecules | hydrogen
bonds.

Cornacutecb Unm He COrnacuTecb CO CreayoWUMN YTBEPXKAEHUAMM.
O0ocHy#Te CBOI OTBET.

. Translational dynamics is the name given to the rules of motion.
. Force is the main quantity that influences the movement of an ob-

ject.

The motion of a body doesn’t depend on its mass.

The motion of atoms and molecules is explained by all the laws of
physics except Newton’s ones.

Heat, temperature and motion of molecules are all closely related.



6
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XIlI.

—

XIV.

. A solid always remains in its original state independent of the ap-

plied temperature.

. Inner molecular bonds can affect the amount of energy necessary

to convert one form of matter into another.

npOCMOTpMTe TEKCT eLle pa3 n oTBeTbTe Ha BOMPOCHI.

. What does translational dynamics deal with?
. What helps to study the movement of objects?

Which Newton’s law says that heavier objects require more force
than the lighter objects to move or accelerate them?

Only translational motion of atoms and molecules explains the
temperature change of substances, doesn’t it?

. What happens to a solid when it is heated?
. Can you give any examples of a substance change from one state

into another?
In what cases doesn’t the Second Law of Motion hold true on the
molecular level?

MCHOﬂb3yﬂ CNnoBa U CNOBOCOYETAHUA M3 3aJaHUN U TEKCTa, nepese-
AnTe npeanoXxeHnsa Ha aHrMMACKUN A3bIK.

. ZII/IHaMI/IKa — pa3aci MCXaHUKHU, KOTOpLIfI HU3y4acT NpUYUHbI MC-

XaHUYECKOTO JBIKEHHS Tell IOJ1 AeHCTBHEM TPUIIOKEHHBIX K HUM
CHIL.

Knaccuueckass quHaMuKa OCHOBaHA Ha TPEX OCHOBHBIX 3aKOHAX,
KOTOpBIe ObLTH chopMypoBaHsl HEIOTOHOM.

IlepBbiil 3axkoH HproTOHA onpezaenser BIMSHUE CUIIBI HA COCTOS-
HHUE TOKOSI WM JABWXEHHUS. BTOpoil 3akoH ompexaenseT 3aBUCH-
MOCTb CHJIBI OT Macchl W yckopeHHs. llo TperbeMy 3akoHy, Ha
Ka)xJ10e JeCTBHE €CTh PaBHOE TIPOTUBOJICHCTBHE.

. CxopocTh nepeMeIieHrs MOJIEKYJI U TeMIlepaTypa CBSI3aHbl MEX-

ny coboii. Ecnu yBennuuth Temmeparypy, TO CKOPOCTh JBHKEHHS
MOJIEKYJ YBEIUYUTCS, 1 HA00OPOT.

B nBmkeHMH MOJIEKYNI U aTOMOB y4YacTBYIOT a0COJIFOTHO BCE MO-
JIEKyJIbl TeJia, MO3TOMY M3MEHEHHE TEIJIOBOTO IBMXKEHHSI NMPHBO-
IUT K U3MEHEHHIO €0 COCTOSIHUA U CBOWCTB. To ecTh eciiu MOBbI-
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CUTb TEMIIEPATYpPY JbJa, TO OH HAUMHAET TasATh U MPEBPAILACTCS B
KUIKOCTb.

6. TemmepaTypa Tena 3aBUCHUT OT CPEAHEH KUHETHYECKOW SHEPTUU
Mouekys. Uem BhIllle TeMIeparypa Tena, TeM OOJbIIe CpemHss
KUHETHYECKAasi SHEPIUsI €r0 MOJIEKYI.

XV. CoctaBbTe KpaTKMM NUCbMEHHbIN pedepaT O 3aKOHaX ABUXEHUS
aTOMOB U MONeKy”n.

XVI. Ucnonb3ys oTBeTbI Ha Bonpockl M3 3aaaHusa Xlll, pacckaxute o ABU-
XEHUU Ha MONEKYNAPHOM YpOBHe.

Lesson 5
Different Types of Energy

Section A. Grammar

Mnaron ‘to do’

Present Simple

YTBepauTeabHast BonpocutenbHas OTtpunareabHasi
dopma dopma dopma

I do smth Do I 7 I do not do
he he he
she } does smth | Does ‘{she she ]» does not do
it it —do...7 | it
we we we
you do smth Do you you do not do
they they | they
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Past Simple

YTBepaurteabHas Bomnpocurenbnas OTtpunarejbHas
dopma dopma dopma
I m R I 7
he he he
she she she
it — did Did 5 it —do...7 | it —did not do
we we we
you you you
they _J __they _ they _|
Future Simple
YTBepauTteabHas Bonpocurenbnas OTtpunare/jbHas
¢opma dopma dopma
I n 1 I N
he he he
she she she
it — will do Will 5 it — do...7 | it —will not do
we we we
you you you
they L they _| they

B mpemyoxennu riaaron to0 do MoXxeT ObITb:

1. CMBICIIOBBIM CO 3HAYEHUEM «OECIIaTh:

This mechanism does various operations.

Omom mexanuzm oenaem (6blnoIHAEM) PA3IUYHBIE ONEPAYUU.

2. BcnomoraTeabHBIM TIIarojioM JUUIsL O6pa30BaHI/ISIZ

a) BompocuTensHOR GopMbl Present m Past Simple or Bcex rimaro-
JIOB, KpOME€ MOJAJILHBIX:

Do you know laws of motion?
Bui 3naeme 3axomnwl 0susicenusn’?
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Did Newton play an important role in the development of mechanics?
Hvromou ceiepan sasicnyio poaw 6 pazsumuu mexanuxu?

0) orpunatensHOit popmer Present u Past Simple ot Bcex rnaromnos,
KpPOME MOJAIIbHBIX:

Some substances do not conduct heat.
HeKOWlOpble eeuecmea ne npoeoaﬂm meno.
Yesterday they did not perform the experiment.
Buepa onu ne nposoounu sxcnepumenm.

Y CcUnuTenbHBIM JIJIsl YCUIICHUSI ACUCTBHSL, BBIPAXKEHHOTO TIIaroJioM-
ckasyembIM B Present winu Past Simple. B aTom cityuae riaro: to do
B COOTBETCTBYMOIIEH JIMYHOH dopme do, does, did ctaButcs niepen
nHpuHATHBOM (0€3 JacTHIIBI t0) CMBICIIOBOTO Itaroyia. Ha pycckwmii
S3BIK YCWJICHWE 3HAYCHHS JICHCTBUS TMEPEHAacTCsl CIOBAMH «Oeli-
CMBUMENBHO», «HA CAMOM 0€Ie», «BCE JHCe», «BEObY:

The results show that the increase of speed did take place.
Pe3yfzbmambl nokaswvleaiont, 4mo yeejiudeHue cCcKopocmu oeii-
CMEUMEIbHO UMENI0 Mecmo.

3amecTHTeNIeM MPEALISCTBYIOIIETO CKa3yeMOro, KOTOpoe MpH Inepe-
BOJIC MJIM TIOBTOPSICTCS, MJTH OITyCKAeTCsI:

Metals conduct electricity better than most of the non-metals do.
Memannwv npoeodﬂm dNeKmpuiecmeo ayduie, 4em OONLUUHCINEO
Hememaillos.

MepeBeaute cnegylowme NpeanoxeHns Ha Pycckun A3bik, obpallas
BHMMaHue Ha rnaron to do:

The energy of a body is the capacity of that body to do work.
When we do any work then after some time we do feel tired.

What does the term “average speed” mean?

If there is no other traffic, the driver drives his car at a constant
speed. But he does it at an average speed because of other traffic.
They did not find the solution of this problem.



Mepepaenaiite cneayowme nNpeanoXeHusi B BONPOCUTENbHbIE U OTPU-
LaTenbHble:

1. They always do the work in time.
2. He always does the work in time.
3. She always did the work in time.

BpemeHa aecTBUTENbLHOrO 3anora

B cnepylowmx npeanoxeHusx Haaute ckasyemoe, onpegenuTe ero
Bpemsi 1 3anor.

. Gravity acts as a constant force on the body.
. In 1845 James Joule discovered the link between mechanical work
and the generation of heat.

. The scientists have discovered many important phenomena.

4. By the third year the students will have studied some important
subjects such as physics, chemistry, material science, etc.

5. When cooling, an object will transmit its heat energy to its sur-
roundings.

6. Newton had laid the foundation of his discoveries by the age of 24.

7. Suppose that an object is moving along a straight line. The same
object will be moving for some time until friction stops it.

8. After the experiment had been finished the assistant compared the

results.

N =

W

Bbi6epuTe npaBunbHY0 BUAO-BPeMEHHYH (hOpMy CKasyemoro.

1. M. Lomonosov (contribute, had contributed, contributed) to the
development of science.

2. M. Lomonosov (had discovered, has discovered, discovered) the
law of the conservation of matter many years before Lavoisier.

3. Next week the teacher (explain, will explain, will have explained)
different types of energy to us.
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. Let us assume that now a body (changes, is changing, will change)

its position in respect to other bodies. We may say that this body
(moves, is moving, will move).

. Newton (gathered, had gathered, has gathered) the results of the

experiments that many other scientists and investigators (made,
had made, have made).

. During the last three months we (study, were studying, had been

studying) a number of problems that (are, were) associated with
motion and force.

. Every year our scientists (solve, are solving, have solved) a lot of

important scientific problems.

. They (are making, have made, have been making) a lot of experi-

ments for the last two years and (prove, proved, have proved) the
theory.

CtpykTypa obuwero Bonpoca

W3yunTe TabnuLbI CTPYKTYP BONPOCUTENLHBIX NPEASIOKEHUH.

Bcnomoza- Iloonesca- Ckazyemoe Bmopocme- Omeem na
menvHbLil 2na- wee (unu ezo neHHble UeHbl eonpoc
2071, MOOA1b- uacms) npeonocenusn
HblIL 21142071
Is your friend a student? Yes, he is.
Are you reading a book now? No, I am
not.
Do our students g0 to the sports- Yes, they
ground? do.
Does Kate live in Minsk? No, she
does not.
Did you see that film yester- No, I did
day? not.
Do they have these devices? Yes, they
do.
Has his friend translated the text? Yes, he has.
Will they g0 to the cinema No, they
today? will not.
Must we read newspapers Yes, we
every day? must.
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CTpykTypa cneymanbHOro Bonpoca

Bonpocu- Bcnomoza- Iloonesxca- Ocmanvnan Bmopocme-
mensHoe menvHblil 2na- uee uyacmo ckazy- | neHHble UieHbl
c106o 2071, MOOanb- emozo npeonoxcenusn
HbLIL 21142071
Where do you go every morning?
What can one get in the library?
What book did you read yesterday?
What is he doing now?
Why were you absent yesterday?
When do you have to leave for London?
When will you g0 to London?

CTpyKkTypa pasgenutenbHOro Bonpoca

Bonpoc Omeem, gvipaxcarouquil
coenacue | Hecoznacue
Your friend speaks English, doesn’t he? Yes, he does. No. he
doesn’t.
You have finished your work, haven’t you? Yes, I have. No, I haven’t.
Your friend doesn’t speak English, does he? No, he doesn’t. Yes, he does.
You haven’t finished your work, have you? No, I haven’t. Yes, I have.

CTpyKTypa Bonpoca K nognexatiemy unm
K onpeaeneHuio nognexatero

Bonpocumensnoe cnoso- Ckazyemoe Bmopocmenennvie
noonescauee unu onpe- YIeHbl NPEON0MNCEH U
OdefleHue nodjexcauiezo

Who is absent today?
Whose book is on the table?

What is on the desk?
What season comes after summer?

Who will go to the theatre?

Who saw the film yesterday?

Who is speaking?

Who has been to London?
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MocTaBbTe BCe BO3MOXHbIE BOMPOCHI K cneayrowmum npeanoxeHnam:

. Classical mechanics formed the foundation for the further devel-

opment of that science.
Statics studies bodies in a state of rest.

. The lecturer has given the equation describing motion in terms of

distance and time.
Mechanics will help us to solve many engineering problems.

. Industrial applications usually follow laboratory experiments.

IV. TMepeBeamuTe Ha aHrNUICKUN A3bIK. [locTaBbTE CKazyemoe B NpaBuIib-
HYI0 BUOOBPEMEHHYH hopMy.

a. 1

2.
3.
4.

. B aTOM MecsIie cTyIeHTBI KaXIyo HEJENI0 CIYIIaloT JEKIHI0 O

3aKOHAX JIBUKCHUS.

CryaeHTsl ceffyac CIymaT JEKIHUIO O 3aKOHAX ABUKCHHUSL.
CTyAeHTHI yKe IPOCITyIIANH KypeC JEKIHA O 3aKOHAX JIBUKCHHS.
Buepa cryaeHTH ciymanu WHTEPECHYIO JIEKIHio o HpioToHe 1
3aKOHaX JIBHYKEHUSL.

. Ha cnenyromeii Hemene CTyIeHTBl OyIyT CIyIIaTh JEKIHIO O

HrroToHe 1 3aKk0oHAX ABHKCHUS.

. K xoHmy cienyromero mecsia CTyI€HTHI yKe MPOCTYIAoT Kype

JIEKIIMI O 3aKOHaX JIBYOKCHUS.
Buepa B 3T0 Bpems CTYJIEHTHI CiIylIaiu JieKiuo o HpioToHe 1
3aKOHaX IBUXCHUS.

. Mcaax HeroTOH chopmynupoBasl cBor 3aKOHBI ABHXKEHUS B 1687

TOTy.

Kto chopmymupoBan 3akoHbI IBIKEeHUS B 1687 romy?

Korma U. HeroToH chopmymupoBai CBOM 3aKOHBI IBHKECHUS?
Uro chopmymuposan U. Hetoron B 1687 romy?

Kaxne 3akonsl chopmymuponan M. Heroton B 1687 romy?

. Craruka He n3y4acT 3aKOHbI IBUKCHUSA TCII.

UYro usyuaer craTuka?
Kakoif pa3znen MeXaHUKH U3y4yaeT ABHKECHUE U CHIIBI?

. Ilpeamnonoxum, 4To aBTOMOOWIIb IBUXKETCS CO CPEAHEUH CKOpO-

¢TI0 60 KM/u.
JIBmkeTcs i1 aBTOMOOHITH CO CpefiHel CKOpocThio 60 km/4?
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C KaKol CKOPOCTBIO IBUKETCS aBTOMOOUIIH?

ABTOMOOWJIb IBIKETCSA C IOCTOSHHOH WM CpedHed CKOpo-
CThI0?

BoauTens m3MeHWIT HarpaBlieHHEe IBUKEHUSI CBOETO aBTOMOOMIIS.
Bonutens m3MeHI HarpaBieHHe BMKEHHSI CBOETO aBTOMOOHIIS?
KTo m3mennn HarpaBiieHUE IBUKEHHSI aBTOMOOMIIS?

Y10 M3MEHUIT BOAUTEND?

Korna BonmuTens U3MEHUIT HalIPaBJICHUE JIBIKEHHSI aBTOMOOMIIS?

Section B. Reading. Writing. Speaking
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MCHOﬂb3yﬂ aurno-pyccxuﬁ cnoBapb, nepeseguTe cneaywouue cnosa
n cnoBoco4YeTaHnA Ha pyccxuﬁ A3bIK. YTOYHUTE UX MPOu3HoLlleHne no

cnosapio.
capacity a number of
to perform to provide
property to make
ability to require
to differ to release
since (TIpeasor, Co03) to generate
to add

MpouuTaifTe M nepeBeAuTe MHTEpPHAUMOHaNbHble CNOBa, B Cryvae
3aTpyAHeHUI YTOYHMTE NPOU3HOLLIEHWE U NepeBofA MO COBapHo.

energy, conservation, object, type, class, classification, function,
thermal, radiation, mechanical, to absorb, reaction

CoeanHMTE CNOBa M CIIOBOCOYETAHNSA C UX nepesogamMu.

a
1
2.
3

mechanical appliances a. BBICBOOOXKIATH YHEPTHUIO
energy loss of a body b. 3aK0OH COXpaHEHUs SHEPTHU
. to give out heat C. 3BYKOBasi SHEpPIus



4. various purposes
the law of energy conserva-
tion

MMPOU3BOANUTHL ATOMHYIO DHEPIrUtO
MCXaHHYECCKHEC HpI/ICHOCO6JI€HI/I$[
Ppa3IMIHbIC BUABI SHEPTUU

o
G 0 o

BOCIIPUHUMATh 3BYK
XMMHYECKas PeaKiys
CBETOBAs SHEPTHS

the research on physics
to perceive sound

6. sound energy OTepst SHEPTUHU Tela
7. in the form of heat pa3IMYHbIC HETH
8. different types of energy B BUJIC TEIIa
9. to generate nuclear energy
b.
1. orBedaTh TpeOOBAHMIM a. to perform work
2. ¢usndeckoe cBOMCTBO b. electrical equipment
3. IpuUpOJHBbIE HCTOUYHUKH c. to suit one’s requirements
4. BBIIOTHATH paboTy d. aphysical property
5. wuccrenoBanmss B obOmactu e. light energy
(17637191 f. natural sources
ANEeKTPo0OOpyI0BaHNE g. achemical reaction
h.
1.

© %0 N o

IV. TMepeBeguTe crefylowme NPeanoXeHUs Ha PYCCKUA A3bIK, obpalas
BHUMaHWe Ha pa3Hble 3Ha4YeHUs BbIAENEeHHbIX CNOB.

a) People have known different types of motion since ancient times. —
Force is a vector quantity since it has both magnitude and direc-
tion. — Since the weight of a body is a force, it must be expressed
in force units. — In this laboratory chemical tests have been per-
formed since 1995.

b) Mechanics can be divided into @ number of sub-disciplines. — The
lecturer gave the students a number of examples of rotary motion. —
The table shows the number of experiments carried out with light
energy. — The number of engineering problems that are solved
with the help of mechanics is great.

¢) During the rotational motion an object turns about its axis. —
Sometimes it’s rather difficult to count the number of furns of a
revolving wheel. — Each of the students in turn had to describe the
properties of a chemical substance. — Mechanics is divided into
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statics, dynamics and kinematics which in its furn can be either
classical or relativistic.

d) Sound energy which is given out by a body makes us hear differ-

ent noises. — Two and two make four. — Two halves of something
make a whole. — If heat is applied to a solid, electromagnetic en-
ergy makes its molecules move faster.

V. BcraBbTe nogxogsiue no CMbICIy CnoBa U3 nNpeanoXeHHbIX HUXe.

VI.
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[a—

sources thermal capacity motion
released possesses electrical performing
convert substances energy mechanical
equipment

Scientifically speaking energy is the ... for doing work.

When a body is capable of ... work, it ... energy.

There exist many natural ... of energy in the world.

... energy refers to the internal energy present in a system due to
its temperature.

Electrical ... is used to do work and to provide ... energy.
Chemical energy is ... or absorbed because of a reaction between
a set of chemical ... .

. In the physical sciences ... energy is associated with the ... and

position of an object.

. Many modern devices are used today to ... mechanical energy into

other forms of ... .

DononHute npeanoxeHua, ucnonb3ya npeanoxeHHble CrioBa.

a) differ, difference, different, differential

. Mass and weight are absolutely ... physical concepts.
. These two objects ... in size but not in colour.
. What is the main ... between linear motion and curvilinear mo-

tion.

. This problem can be solved with the help of a ... equation.
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VII.

VIIL.

b) added, addition, additional, additionally

When an object is heated it means energy is ... to it.

They had to carry out ... experiments to prove their ideas.

During the class they revised ... and division.

In ... to different types of energy they also discussed various
sources of energy.

The battery was ... charged.

c) classes, classified, classification

. The table depicts the ... of energy according to its types.
. Non-organic chemical substances have different ... : simple and

compound.

. Simple substances are ... into metals and non-metals.

d) equip, equipped, equipment
The laboratory is ... with most modern mechanical appliances.

. Electrical ... is used to do work and to provide energy.
. The scientists helped to ... the workshop with all the necessary

devices.

HaszoBuTe pycckue aKBMBamNeHTbI CreayowWwmx crnos:

to store energy in the body; a physical property of a substance; liv-
ing and non-living objects; different mathematical functions; to pro-
vide energy for various purposes; to perceive sounds; to require ad-
ditional energy; release of energy; in the form of heat; a nuclear
power plant; a measure of energy; to follow a law; a number of
types; a very detailed classification

M3yunB cnocoObl 00pa3oBaHMA rMaronoB U Hapeuuid, HasoBuTe cy-
(hMKCbI B NPOU3BOAHLIX CNOBaX U NepeBeAnTe NX Ha PYCCKUIA A3bIK.

npujaraTeapHoe + -ate active — to activate (akmusuposams)

npuiiaratenpHoe + -ify pure — to purify (ouuwamo)

CYIIECTBUTENBHOE + -ize memory — to memorize (3anomunams)

MpujaraTebHoe + -en deep — to deepen (yenybusmo)
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mpujaraTenpHoe, cymecTBH- | logical — logically (1oeuuno)
TenpHOe, unciuTensHoe + -ly | week — weekly (esrcenedenvro)

first — firstly (6o-nepawix)

mpujaraTenbHoe, cymecTBh- | back — backward(s) (Hazan, obpatHO)
TenpHOE + -ward(s) after — afterward(s) (BnociencTsuu,

TTO3/THEE)

IX.
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easy — easily; crystal — to crystalize; simple — to simplify; strength —
to strengthen; slow — slowly; fore — forward; usual — usually; nor-
mal — normally — to normalize; part — partly; intensive — to intensi-
fy; equal — to equalize — equally; wide — to widen; month — month-
ly; up — upward(s); fast — to fasten; indicative — to indicate; day —
daily; separative — to separate; real — to realize; weak — to weaken;
acid — to acidify; practical — practically

OOpa3oBaHie HOBBIX CJIOB JPYroi 4YacTW pedn 0e3 H3MEHEeHHUs
(bopMBI ci10Ba Ha3bIBAeTCS KOH@epcueii. Kak mpaBuiio, 3TOT Crocoo
UCIIOJIBb3YeTCs U 00pa30BaHMsl TJIaroJiOB OT CYHIECTBUTEIBHBIX U
npuiIaraTenbHbIX, Hapumep, work (paboma) — to work (pabo-
mamb); wet (6nagicrulil) — to wet (yerasicHamy).

O6pasyiTe OT AaHHLIX CYLIECTBUTENLHBLIX U NpUNaraTeNbHbIX COOT-
BETCTBYHOLME rNaronbl, NepeBeAnTe UX HAa PYCCKUI A3bIK. 3HAaYeHuUs
rNaronoe nNpoBepbTe NO CHOBapH.

form (popma) — change (m3menenne) —
control (ympasinenune) — shape (bopma) —
position (pacmonoxenue) — clean (uncteIii) —

line (muaMs) — thin (Tonkuit) —

scale (Macmrab) — slow (MennmeHHsbIi) —
measure (M3MepeHne) — light (cBetmnbrit) —



MpouunTaitTe TEKCT U COCTaBLTE CMMCOK OCHOBHbLIX (hOPM IHEPrum.

When we walk or run or doing any work then after some time we
feel tired. This is because of loss of energy of our body. This energy
is stored in our body. Thus, the energy is defined as the capacity to
perform any work. This is the physical property which follows the
law of conservation.

The meaning of energy is the hidden ability to perform a task.
Energy exists in all objects of life, living or non-living. Energy also
exists in natural sources. Since the possession of the energy differs
in different cases, energy can be classified into different types of
energy. They are broadly classified as 7 types of energy based on
the scientific functions.

* Heat is a form of energy. When an object is heated, it means
energy is added and when an object gives out heat (like radiation),
the object gives out energy. The type of energy involved here is the
‘thermal energy’.
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XI.

68

* Electrical equipment is used for a number of purposes. In each
case, the purpose is to do some work or in turn provide energy. Here
the type of energy is ‘electrical energy’.

* We see objects with the help of light, that is, light provides the
necessary energy to help us to see. This energy is called ‘light energy’.

+ Similarly, we perceive sound for various purposes. You can
hear a noise from an object when it gives out an energy which
makes you hear. This type of energy is ‘sound energy’.

* Mechanical appliances work to suit your requirements. For ex-
ample, you use a car to travel. Here the energy provided to you to
travel is a ‘mechanical energy’.

* Energy is released or absorbed during chemical reactions.
When water is poured on an acid heat evolves, which means release
of energy in the form of heat. But in this case the actual reason is a
chemical process and hence this type of energy is called ‘chemical
energy’.

» The research on physics of atoms and molecular structure of
objects reveals that energy is released which is called as ‘nuclear
energy’. Nuclear power plants generate electrical energy based on
this concept.

DononHute npeanoxeHus, BbIGMpaﬂ OAMH U3 NpeanoXeHHbIX Bapu-
aHTOB.

1. A body possesses energy when it is capable of moving / doing
work / keeping the state of rest.

2. The more work a body can do, the more energy / the less energy /
no energy it possesses.

3. According to the law of conservation energy can be created / be
destroyed / be neither created nor destroyed.

4. The classification of energy forms is based on the amount of en-
ergy / the scientific function / the type of performed work.

5. Light / Mechanical / Sound energy is produced when an object is
made to vibrate.

6. Mechanical energy is produced by all moving objects / bodies at
rest / interacted objects.



7.

8.

XIl.

XII.

Nk W=

XIV.

1

Work / Radiation / Heat is a transfer of energy from one object to
another because of a difference in temperature.

Once a chemical energy is released from a substance, that sub-
stance remains unchanged / is transformed into a new substance
/ is transformed into water.

flBnatoTca Ny AaHHble yTBepxkaeHWs BepHbiMU. OGOCHyliTe cBOe
MHeHMe, ucnonb3ya pasbl, Boipaxatolwme coesiacue / Hecoanacue.

. Our Universe is made from energy and it is fundamental to the ex-

istence of everything.
There exit only two forms of energy.

. The classification of energy types depends on the amount of gen-

erated energy.

. Energy is never created or destroyed.

Terms ‘thermal energy’ and ‘heat’ do not mean one and the same
type of energy.

. Light energy released by moving charged particles is invisible to a

human eye.

. Nuclear energy is the energy that is released when the nuclei of

atoms are divided or collided.

MpocMoTpuTe TEKCT ele pa3s U AailTe OTBETbI Ha CrieaylowWwme BONPo-

Cbl:

How can the concept of energy be defined?

Where does energy exist?

What happens if an object is heated?

What type of energy runs our appliances?

Why do we hear sounds?

What energy is released during chemical reactions?
What are nuclear power plants used for?

MCHOﬂb3yﬂ CrnoBa U CNOBOCOYETAHMSI M3 TEKCTA M 3afaHWUM, NUCH-
MEHHO nepeBsegnTe Ha aHrMMIACKUM A3bIK npeanoxeHua.

. DHeprus — 0lHO U3 OCHOBHBIX CBOWCTB MaTepHH, Mepa ee JIBIKe-

HUS, a TAKXKe CIIOCOOHOCTH MMPOU3BOIUTH paboTy.
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2. DHeprus MOXKET HaXOAWUTHCS B JIOASX U JKUBOTHBIX, B KaMHSIX
Y pacTeHHsIX, B IEPEBhSIX M BO3MyXe, B peKax W o3epax. JHEpTus
JIa€T HaM CBET, TEIIO, CBA3b.

3. Bce, uTo IBHIKETCS, SIBISETCS MCTOUHUKOM SHepruu. OgHAKo oc-
HOBHOH HCTOYHHMK SHEPTHHM Ha IDIAHETE — MPHUPOIA, CIIOCOOHas
BBIpabaTEIBATH OTPOMHOE KOJTMIECTBO SHEPTHUH, KOTOPYIO YETIOBEK
HAy4YWJICS MPEOOPA30BBIBATH B JIEKTPUUECTBO U TEILIO.

4. DHeprus, KOTOpas BO3HHUKACT MPHU ABIXKCHUHM OJYLIEBICHHOTO
WM HEOyTICBIICHHOTO IPEIMETa, HA3bIBAETCS MEXaHUIECKOH.

5. SlnepHas 3HEpPrust — 3TO 3HEPrusd, cojepkaiiasca B aTOMHBIX S[I-
pax U BbLAENsIEMAas IPU AEPHBIX PEAKIUIX.

6. JIBe GopMBI SHEPTHH — 3BYKOBAs M CBETOBAs — IIOMOTAIOT YEJIOBE-
KY B BOCIIPHSTHH OKPYKAIOIIETO MHPA.

7. DHeprusi He UCYE3aeT U HE MOSABIAETCS BHOBb, a TOJBKO MEPEXO-
IIUT U3 OTHOM (pOPMEI B IPYTYIO.

XV. TMoaroToBbTe NMCLMEHHOE KpaTkoe COOBLLeHMe O IHeprum 1 ee popmax.

XVI. PacckaxuTe, KaK pa3nuyHble (hOpMbl IHEPruu MCNOMNb3yKTCA B NO-
BCeAHEBHOM XU3HU.

Lesson 6
Kinetic Energy

Section A. Grammar

|. B cnegylowux NpeanoxeHUax HaWgute ckasyemoe, onpepenute ero
Bpems 1 3anor.

1. Several formulations of mechanics have been developed using en-
ergy as a core concept.

2. The law of conservation of energy was first postulated in the early
19th century.
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. The kinetic energy of an object is given by special formulas.
. Newton’s Laws of Motion that will be discussed in the text are

based upon his own and Galileo’s experiments.

. The acceleration that had been experienced by the body was calcu-

lated.

. At present many important problems in physics and mechanics are

being solved by scientists.

. Many problems that are connected with kinematics have been

solved by a group of young researchers.

B cneayowmx npepnoxeHusx Bbibepute npaBuNbHbINA 3anor ckasye-
Moro.

. The science which (deals, is dealt) with the laws of mechanical

motion (calls, is called) mechanics.

. The chemical energy (has converted, has been converted) into ki-

netic energy, the energy of motion.

. The foundations of dynamics (laid, were laid) at the end of the

16th century by Galileo Galilei who (derived, was derived) the law
of motion for falling bodies.

. The facts that you (have given, have been given) above (illustrat-

ed, were illustrated) the use of mechanical appliances.

. The kinetic energy of water (will be converted, will convert) into

rotational energy of an electric generator.

. The research on physics of atoms and molecular structure of ob-

jects (is being done, is doing) now.

. When one form of energy (transforms, is transformed) to another

one, some energy (Will be transformed, will transform) into use-
less forms of energy.

MocTaBbTe BCe BO3MOXHbIE BOMPOCHI K cneayrwWwmum npeanoxeHnsam:

. The law of conservation of mater was formulated by Lomonosov

in 1748.
The rotational energy of an electric generator is converted into
electrical energy.

. The two forces have been applied to different interacting forces.
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IV. TMepeBeanTe Ha aHrMMACKMIA A3bIK cnegylowme npeanoxenns. O6pa-
TUTe BHUMaHUE Ha BUOBpPeMeHHbIe OpPMbI CKa3yeMoro.

A.

W

. Jlekust o Buaax OHEPIrUU U UX HCIIOJIb30BAHHMKU YUTACTCA KaxX-

JBIN TOHEIETbHUK.

. .HCKL[I/IIO O BUJaX S3HCPIruv U UX HCIIOJb30BAHUU YUTAJIU Ha IIPO-

IO HeJene.

. Ceityac B aynmuropun 208 YUTAIOT JICKITUIO O BUJAX SHEPTHH U UX

HCIIOJIb30BaHUMN.

. .HGKLII/IIO O BUAAX SHEPIUU U UX UCIOJb30BaHUHN 6y,Z[YT YUTaTh Ha

cleayrouien Heuene.

. JIekuuto o BUJAaX OQHEPTHUU U UX HUCIOJB30BAHUUN YIKC ITPOUYUTATIHN.
. .HCKLII/IIO 0 BUJAX 3HCPIrur U UX HCIIOJIb30BAHUU YUTAJIU B IPO-

[IUTBINA TOHEIENBLHUK B 12 JacoB.

. Kor):[a MBI IIPUIIIA, JICKIOWUA O BUAAX SHECPIrunu U UX UCII0JIbB30Ba-

HUM ObUIA YKe IPOYNTAHA.

. Kypc nexnuii o Bupax 3Hepruy 1 Ux UCIOIb30BaHUU OyAET Mpo-

YUTAH K KOHIY CJIEAYIOIIEH HECIH.

. SHCpI‘I/IH XapaKTECpU3yCTCAa CIIOCOOHOCTEIO MMPOU3BOJUTH pa60Ty,

TOJIC3HYO JUTS YeTIOBEKA.

XapakTepu3yeTcst JIM SHEPTUsl CIOCOOHOCTBIO MPOU3BOIUTH pa-
00Ty, MOJE3HYIO I YeIOBeKa?

Yro XxapaKkTepHu3yeTcs CIOCOOHOCTHIO MPOU3BOAUTH paboTy, MOo-
JIE3HYIO JUTSI YeJIoBeKa?

Yem xapakTepusyeTcs SHeprus?

. B 1851 rogy TepMHH «KMHETHYECKas SHEPTHs» ObLT BIEpPBbIC

HCITOJB30BaH Y WIBIMOM TOMCOHOM.

Korna Opim BHEepBBIE HCHONB30BAH TEPMHH «KHHETHYECKAs
SHEprus»?

TepMuH «KMHETHYECKas DHEPIHs» OBUT BIIEPBHIE HCIIOIB30BaH
B 1851 romy wim B 1855 romy?

Kaxkoit Tepmun ObLT BriepBbIe UCIIONB30BaH B 1851 romay?

Kem Obul BHEpBBIE UCIONB30BAH TEPMHH «KHHETHYECKAs
SHEPTHsI»?

. B Hamiem cimyuae xumuueckas S3HEprus yxxe (pakTHUEeCKU Mpeod-

pa3oBallach B JICKTPUUYECKYIO SHEPTHIO OaTaperKu.
[Tpeobpa3oBanachk M yXKe XUMHYECKAs JSHEPIrUs B DJICKTpPHUC-
CKYIO SHEPTHIO OaTapeiku?

73



Kakas sHeprus yxe npeoOpa3oBajiach B DIIEKTPHYECKYIO DHEp-
TUIo OaTaperku?
B kakyro 3Hepruto npeoOpa3oBajiach XUMHUECKast JHEPTUst?
[Touemy xmMudeckas sHeprus mnpeoOpa3oBajach B AIEKTpUYE-
CKYI0 SHEpruio?

4. DHeprus BpallleHUs DJICKTPHUESCKOro TeHepaTropa OymeT mpeoo-
pa3oBaHa B ICKTPUUYECCKYIO SHEPTHIO.
UYro Oyner npeoOpa3oBaHO B IJIEKTPUIECKYIO SHEPTHIO?
OHeprus BpamieHusi OyzeT mpeoOpa3oBaHa B IJICKTPUICCKYIO
WJIM MEXaHUYECKYIO SHEPTUIO?
B kakyro sHepruto Oyzer mpeoOpa3zoBaHa SHEPrusl BpaIICHUs
3JIeKTporeHeparopa?

Section B. Reading. Writing. Speaking
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Ucnonb3ys aHrno-pycckuit cnosapb, nepeBeguTe Ha pycCkun A3biK
cnepylolMe CroBa W CNIOBOCOYETaHMUA. YTOYHUTE UX MPOU3HOLIEHHEe
no crnosapio.

to maintain to gain energy
equation to lose energy
unit top

to include bottom

only (mpui., Hape4ne) to double
way to pass

as (Hapedue, CO03)

MpouuTaiiTe U NepeBeaUTe MHTEPHALMUOHANbHbIE CNOBA, YTOYHUB UX
NPOU3HOLLEHME MO CIIOBapHo.

to calculate, potential, standard, kilogram, second, scalar, factor,
Greek, form, process, engineer, geometry, mathematician



lIl. MepeBeaute cnepylowme npeanoxeHus, odpawas BHUMaHWe Ha pas-
Hble 3HaYeHUs BblAENEHHbIX CNOB:

~

. Kinetic energy is a scalar quantity as it only has a magnitude and

not a direction.

. The work performed by a force can also serve as a measure of

change in internal work.

. Only mechanics can help to describe the changes of motion.
. Kinematics is the only branch of physics which describes the mo-

tion with respect to speed, time and distance.

. Force is the only dependent concept in mechanics as it is related to

the mass of an object and the change of its velocity with time.
After a series of experiments the scientists needed a good rest.
Many concepts of modern physics rest on Einstein’s theories.

. An object at rest can be described as without velocity and acceler-

ation.

IV. CoeanHWTe 3KBUBANEHTbLI CrieAYHLMX CIIOB U CIOBOCOYETAHWI:

W=

PN R WD =

due to body’s motion a. BO3BOJMTH CKOPOCTH B KBaJIpaT
scalar quantity b. MakcumanbHas KHHETHYCCKAs
the most kinetic energy SHeprus
at the top of the hill C. TEepsTb PHEPTUI0
to square velocity d. 3a cuer ABIKEHUS Tela
to gain speed €. TPHUIYMBIBaTh TEPMUH
to lose energy f. Ha BepmmHE X0IMa
to coin the term g. HabumpaTh CKOPOCTh

h. ckamspras BennumHa
y MOJTHOXKbS XOJIMa a. same kinetic energy
YCIIOBHAS CAMHUIIA b. to travel down the hill
ONMHAKOBas  KuHeTH4eckass c. standard unit
SHeprus d. to gain potential energy
yABaWBaTh MacCy e. to double the mass
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5. mepexomuth oT omHoro o0wk- f. to pass from one object to another
€KTa K IpyroMy g. at the bottom of the hill

6. CcBe3KaTh BHA3 MO CKIOHY h. to increase by four times

7. yBenMYMBATH B YETPHIC pa3a

8. momydaTh  MOTEHIHAJIBHYIO

N —

o

SHEPTHUIO

M3 HuxenpuBeAEHHbIX CNOB BbINULIKTE Napbl aHTOHUMOB:
to travel; scalar; to add; to exclude; to divide by 2; same; up; to rise;

bottom; to gain; the most; different; to include; to subtract; to lose;
to double; to stop; to fall; vector; the least; top; down

DononHute nponycku B npeanoXxeHMAX npeanoxeHHbIMU ClIOBaMM.

amount magnitude potential down

falls motion kinetic square

velocity unit gains Joule

mass equation speed loses

force

. An object that has ... -- either vertical or horizontal — has ... energy.
. The ... of kinetic energy depends on the ... of the object and the

... of the object.

. The ... shows that the kinetic energy of a body is directly propor-

tional to the ... of its speed.

. Unlike ..., acceleration and ... the kinetic energy is only described

by ....

. Like work and potential energy, the standard metric ... of meas-

urement for kinetic energy is the ... .
Ifaball ... off the table its ... energy changes into kinetic energy.

. As the car travels ... the hill it ... speed and kinetic energy and ...

potential energy.
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MepeBeaunTe Ha PYCCKUI A3bIK CNeayloLmMe CNoBOCOYETaHMS:

to maintain the same kinetic energy; an equation for calculating ki-
netic energy; other units; a scalar quantity; an important factor; to
gain velocity; to lose potential energy; during the motion; the least
kinetic energy; to double acceleration; to increase the mass by 6
times; in the form of a collision; to introduce a term

Ykaxute cnocod ob6pa3oBaHWUsA CneayloWwmnX OQHOKOPEHHbLIX CIOB M
nepeBeAnTe UX Ha PYCCKUIA A3bIK:

. to apply — application — applicable — to misapply — appliance
. to act — actor — action — activity — active — inactive — to interact —

interaction
to depend — dependent — independent — dependence -- independ-
ence — interdependence — dependable

. to use — user — usage — useful — useless — usable — multiuse — to

reuse — to misuse
JononHuTte npeAnoxeHus, UCNONb3ys NOAXOAALME MO CMbICAY CNOBA.

a) varies, varied, various, variation, variety
They decided to repeat the experiment for ... reasons.

. The exhibition demonstrates a ... of shapes and sizes of instru-

ments.

The acting force ... according to the equation F=m-a.
Gradually ... motion is closely related to translational motion.
There is no ... between perpetual and constant states of motion.

b) require, required, requirements
The ... space was 3.1 meters (H) x 4 meters (W) x 6 meters (L).

. The job will ... a great deal of time and effort.

The new computer system will meet all our ... .

¢) calculate, calculating, calculation, calculator, miscalculated

. This ... machine can be used to solve difficult problems.

. The abacus was a predecessor of a modern electronic ... .
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3. The equation S=v-t is used to ... the travelled distance.
4. The ... data spoilt the results of a very complex experiment.
5. Ifthe first ... is wrong we will have to make one more.

MpounTaiite TeKCT O KMHeTUYeckow dHeprum. lNepeBeamte UHTepec-
Hble )aKTbl 06 3TOM BUAE IHEPrMM Ha PYCCKUM A3bIK.

Kinetic energy is the energy an object has due to its motion. As
long as an object is moving at the same velocity, it will maintain the
same kinetic energy. The kinetic energy of an object is calculated
from the velocity and the mass of the object.

As you can see from the equation below, the velocity is squared
and can have a significant impact on the kinetic energy. Here is the
equation for calculating kinetic energy (KE): KE = ¥ - m - v> where
m = mass and v = velocity.

The standard unit for kinetic energy is the Joule (J). The Joule is
the standard unit for energy in general. Other units for energy in-
clude the newton-meter (Nm) and the kilogram meter squared over
seconds squared (kg m?/s”). Kinetic energy is a scalar quantity,
which means it only has a magnitude and not a direction. It is not a
vector.

Kinetic energy is due to an object's motion while potential ener-
gy is due to an object's position or state. When you calculate an ob-
ject's kinetic energy, its velocity is an important factor. Velocity,
however, has nothing to do with an object's potential energy.

One way to think of potential and kinetic energy is to picture a
car on a roller coaster. As the car travels up the coaster it is gaining
potential energy. It has the most potential energy at the top of the
coaster. As the car travels down the coaster, it gains speed and ki-
netic energy. At the same time it is gaining kinetic energy, it is los-
ing potential energy. At the bottom of the coaster the car has the
most speed and the most kinetic energy, but also the least potential
energy.



Interesting Facts about Kinetic Energy:

e If you double the mass of an object, you double the kinetic energy.
If you double the speed of an object, the kinetic energy increases
by four times.

e The word "kinetic" comes from the Greek word "kinesis" which
means motion. Kinetic energy can be passed from one object to
another in the form of a collision.

e The term "kinetic energy" was first coined by mathematician and
physicist Lord Kelvin.

XI. [lononHuTe NpeanoxeHus, BbIOUpas OOMH M3 NPeanoXeHHbIX Bapu-
aHToB.

1. All moving objects have potential / kinetic / both potential and
kinetic energy.

2. The heavier / lighter a thing is, and the slower / faster it moves,
the more / less kinetic energy it has.

3. The kinetic energy is dependent upon the square of the mass / ac-
celeration / velocity.

4. The unit used when measuring kinetic energy is called a Kelvin /
Joule / Newton.
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. As a car on a roller coaster goes up hill, it loses / gains / converts

kinetic energy.

. The kinetic energy of a 6250 kg roller coaster car that is moving

with a velocity of 18.3 m/s is 2.05 - 10° / 3.05 - 10° / 1.05 - 10°
Joules.

. The concept of kinetic energy dates back to the days of Aristotle /

Newton / Lord Kelvin.

. Dynamic / Rotational / Translational kinetic energy depends on

motion through space and rotational / static / translational kinetic
energy depends on motion centered on an axis.

Cornacutecb Unu He COrNacuTeCb CO CReay UMM YTBEPKAEHUAMM.
0GocHy#Te CBOI OTBET.

. Kinetic energy is the only type of energy that exists in the world.
. Wind and water are examples of kinetic energy because they are

moving.

. Kinetic energy can be calculated as long as an object’s velocity is

known.
Joule is the only standard unit for energy in general.

. The slower an object moves, the more kinetic energy it has.
. When a body collides with another body, it transfers its kinetic en-

ergy to this body.

. When an object’s velocity doubles, the kinetic energy increases by

8 times.

. The word kinetic comes from the Latin word kinesis which means

velocity.

Xlil. TlpocMOTpUTE TEKCT eLe pa3 U OTBETLTE Ha BOMPOCHI.
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How can the term kinetic energy be defined?

What examples of objects possessing kinetic energy can you give?
What does kinetic energy depend on?

The mass of a runner is 100 kg. He is running with the velocity of
8 m/s? How can his kinetic energy be calculated? What is it?

. Which would have the greatest kinetic energy: a car driving down

a hill, a person running down a hill or a ball rolling down a hill?



6. What is the SI unit of energy?
7. When is kinetic energy transferred from one object to another?
8. Can you create or destroy energy?

XIV. Ucnonb3ys cnoBa U CNOBOCOYETaHUA M3 TEKCTA, MTMCbMEHHO nepeBe-
ZMTE Ha aHIMUICKUM A3bIK NPeANOXEeHMS.

1. Kunetuueckass dHEprus — 3TO JHEPTUs, KOTOPYIO TEJIO HMEET
TOJIBKO TpH JBHXeHUU. Koraa Teno He IBHXKETcs, ero KUHeTu4e-
CKasl SHEpTUs paBHA HYIIO.

2. ®opmyna sHepruH B (M3HWKE BCETJa MOKa3bIBaeT, KaKylo paboTy
COBEpIIAeT MM MOXET COBEpLINTH Teno. COOTBETCTBEHHO, €TUHU-
11a I3MEPEHUS SHEPT U TaKasl )Ke, KaK U pa0doThl — koyib (1 JIx).

3. Kunernueckas sHeprus Tena OpsMo NPONOpLUUOHAIBHA €r0 Macce
U CKOPOCTH, T. €. KHHETHYeCKas YHEPTrus TeM OOJIbllle, YeM BhIIIe
CKOPOCTbH U O0JIBIIIE Macca Telna.

4. Tlpu yBenu4yeHUH MacChl TeJla B TPU pa3a ero KHHETUYEeCKas dHep-
THsl YBEIMYUBACTCS TOXKE B TPU pasza. A MpH YBETHMUEHUH CKOPO-
CTH TeJla B TPU pa3a ero KWHETHUYEeCKasi SHEPrus yBeIUYUBaeTcs B
NEBATH Pas.

5. Kamens, nexamniuii Ha Kpbiie, o0namaeT MaKCUMaJIbHON ITOTCH-
IMAJIBHOW PHEpPruen, HO TaKk Kak €ro CKOpOCTh paBHA HYJIO, TO U
KUHETHYeCKasi HHeprus paBHa Hymto. [locme Toro kak kamMeHb
OpocarT ¢ KPHIIIN, €r0 MOTEHIUANbHAS JYHEPrHsl YMEHBIIaeTCs.
Ho ckopocTs ero maneHus: yBennanuBaeTcs, a 3HAYUT, YBEITUINBA-
eTcsl U KuHeTuueckas sHeprus. Koraa xameHp kacaercs 3eMIIH,
€ro MOTCHIMANbHAsl PHEPrusi paBHA HYJIO, 3aTO KUHETHUYECKas
SHEPrus MakCUMaJIbHA.

6. PaccunraiiTe KMHETHUECKYIO SHEPTHUIO Iapuka Maccoi 05 kr, ko-
TOPBIN KaTUTCS cO CKOpocThio 20 cm/c.

XV. CocTtaBbTe KpaTKU NMCbMEHHbIN pedpepat 0 KNHETUYECKOW IHeprum,
npuBeauTe NpUMepbI TeN, 06nafaoLWmx KUHETUYECKOW IHepruen.

XVI. Mopenutecb C COKYPCHMKaMU HOBOM M MHTEPECHON MH(hOpMaLmen O

KUHEeTUYECKOW JHeprun. CocTaBbTe CBOIO 3afgayvy Ha HaxoxaeHue Ku-
HeTU4YeCcKon JHepruu Tena.
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Lesson 7

Potential Energy. Law of Conservation
and Transformation of Energy

Section A. Grammar

MopanbHble rnaronbl

Mooanvubimu Ha3bIBAIOTCA IJIArojbl, KOTOPbIE BBIpAXAarOT HE AeH-

CTBHUEC, @ OTHOIICHHC FOBOpHHICFO K ,HeﬁCTBHIO, BI)Ipa)KeHHOMy I10CJIC-
JYIOUTMM UHOUHUTHBOM, T. €. BO3MOXKHOCTb, BEPOSTHOCTh WJIH HE0OXO-
JIMMOCTb COBEpIIEHUS AeicTBHs. MoJaabHBIE TTIAroibl HUMEIOT CIEXYIO-
e OCOOEHHOCTH:

L.

v
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CMBICIIOBOH TJ1aroJI CTOMT IOCJIE HUX 0€3 YacTHILBI 0.

New technologies must be used.

. Bompocutensnyro u orpunarensHyio GopMbel 00paszyioT 6e3 moMo-

1 BCIIOMOI'aTCJIBHOT'O IJ1aroJja.

Can you solve the problem?
| cannot solve this problem.

. He m3MeHsrOTCS 110 THIIaM U YHCTIaM.

I / He / They must complete the research in time.

He umeroT HeruHbIX GOpM: MHOUHUTUBA, IPUUACTHS, TEPYHIUS.
He umeroT gopmbl Oyayiiero BpeMeHH, a riaroj Must He umeer u
(dopmbl Tiporeaiiero BpeMeHu. J[is BOCMOMHEHUS HEJOCTAIOIIHX
(hopM MOJANBEHBIE TIAr0JIbl KIMEIOT PABHO3HAYHBIC CIIOBOCOYCTAHHMS,
KOTOPbIC Ha3bIBAIOTCS IKBHBAJEHTAMM MOJAJILHBIX IJ1aroJioB.



MopajabHbIH 3Hauenue Present Past Simple Future
rJ1aroJi / 3KBM- Simple Simple
BaJIEHT MO-
JaJILHOIO IJia-
roJia
can Bo3moskHOCTB, CIIO- can could -
COOHOCTB CcoBeplIe-
HHS JCUCTBHS, HC-
xoma wu3  (usude-
CKHX U YMCTBEHHBIX
crocodHocTel
to be able to am /is/are | was/were will be
able to able to able to
may BosmosxHocTs, crmo- may might -
COOHOCTB COBepIIIe-
HHSI JICHCTBHS, HC-
X0l W3 pasperie-
HUsL
to be allowed am/is/are | was/were will be
to allowed to allowed to allowed
to
Heobxoaumocts
COBEpUICHUS  Jei-
CTBUS:
must —II0 TpaBWIly, 3a- must — —
KOHY
to have to — 1o ob6CTodTENb- have / has had to will have
CTBam to to
to be to — o joroBopenHo- | am/is/are | was/were
CTH to to -
should Jns  BbIpaKeHHs should - -
ought to MODPaIbHOIO [J0Jra, ought to
PEKOMEHIAIUHU
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CoyeTranue MOJAJBHBIX IJ1aroJI0B
¢ THPMHHUTHBOM B CTPA/IaTeJIbHOM 3aJI0Te

MOJKHO. ..
can (may)
must

Infinitive, Passive Voice

clenyeT, HyXHO. ..

The magnitude of a force can be measured.
Mooicno usmepums 6€J1UYUHY CUbL.

Force must be applied in order to produce motion.
Hyjicrno npunoscums cuiy, umodol npoussecmu 08UdNCeHUE.

HEIB34. ..
can (may) not + Infinitive, Passive

must Voice

HE CIIC/IyeT. ..

The device cannot be used, it is out of order.
3mom npu60p HEJ1b35 UCNROJIb306AMb, OH HE UCNPABEH.

| MepeBeauTe cnepylowme NpeanoxeHus, obpawas BHUMaHWe Ha Mo-
AanbHble raronbl U X 3KBUBANEHTbI:

A. 1. Forces must be acting but at angles to the movement.
2. Motion cannot change without an unbalanced force acting.
3. We could measure forces by means of a dynamometer.
4. In mechanics engineers have to deal with the concept of power.
5. A force may cause a change in the size or shape of a body.
6. Due to the road conditions and the traffic the driver will not be
able to drive the car at a constant speed.
B. 1. Mechanics can be divided into kinematics, dynamics and statics.
2. The motion of very small bodies must be treated by using quan-
tum mechanics.
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. Energy cannot be created or destroyed; it can only be converted

from one form to another.

Heat may be converted into mechanical energy.

. An opposing force must be applied to stop a moving body.

Newton’s Third Law of Motion cannot be applied to a force act-

ing at a distance.

Due to the road conditions and the traffic the car must not be

driven at a very high speed.

Sound can also be looked upon as a form of kinetic energy.

. To really understand motion, you have to think about forces, ac-

celeration, energy, work and mass.

One may compare linear motion to general one.

. A machine will be able to do this work in a much shorter time.

Work cannot be done if the force does not produce a displace-

ment.

When mechanical work is performed, there must be both force

and displacement.

. According to the law of energy conservation energy can neither
be created nor destroyed, and can only be transformed from one
kind into another.

anoJIHUTEe NpPonyCKn mMoAanbHbIMWU rnaronamun unu UX IKBUBaAIeH-

Tamu.

. By understanding mechanics you will ... understand with greater

depth many of the wonders around you.

. In other words, work ... be expressed in any units of force and dis-

tance.

. If we want to accelerate an object, then we ... apply a force.
. Because sound requires a medium, it ... traverse the vacuum of

space.

. When Lomonosov was a student he ... live under very hard condi-

tions.

. In order to do mechanical work two conditions are necessary there

... be a force and it ... act through a distance.

. Newton’s Laws of Motion ... be modified if speed approaches the

speed of light.
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8. Since conditions were unchanged, the automobile ... travel 60 km
in one hour, 120 km in two hours and so on.

MocTaBbLTe BCe BO3MOXHbIE BOMPOCHI K crneayrwWwmnm npeanoxeHnam:

1. Bodies can differ in materials and in the quantity of matter.
2. Force must act upon an object to get it moving.
3. Energy may be released or absorbed during chemical reactions.

MepeBeanTe Ha aHMMMACKMA A3bIK Chegylolue NpeasniokeHus, uc-
nonb3ys MoganbHbIe rMarofbl U UX 3KBUBANEHTbI.

1. Ecou OOPOKHBIC YCJIOBUA U3MEHATCA, BOAUTCIIb HE CMOXKET BECTU
aBTOMOOMJIb C TIOCTOSTHHOM CKOPOCTBIO.

2. OH jomkeH ObUT 3aBEpPIINTH 3Ty padOTy BUepa, HO HE CMOT ATOTO
clenaTs.

3. Jlexkuus o hopmax SHEPTUH U 3aKOHE COXPAHEHHUS YFHEPTHHU JOJDK-
Ha OBITH IPOYNTAHA CETOTHS.

4. MoxHO CKa3aTb, YTO KMHCTUYCCKAsA SHEPIHUA — 3TO DHEPTUA NBU-

JKCHU.

. DHEprHIo HeJb3sI CO3/aTh, U €€ HEeJIb3s Pa3pyLINTh.

6. DHepruio majaaronieil BoAsl HY)KHO OyJeT mpeoOpa3oBaTh B dJEK-
TPUYECKYIO SHEPTHIO MOCPEICTBOM THIPABIMYECKUX TYPOHH.

9]

Section B. Reading. Writing. Speaking
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MCI'IOJ1b3y9| aHFHO-pYCCKVIVI CcnoBapb, nepeseguTe Ha pyCCKMVI A3bIK
cneaywouime cnoBa U CnoBocoYeTaHUA. YTO4HMTE UX NPOU3HOoLLUEeHne
no cnosapko.

to transform to relate
to store energy to form
particular precisely
elastic (cymr., mpui.) to create
elasticity to destroy



to affect to spend energy
to convert to follow
to release to stretch out

MpounTaiiTe MHTEpPHaLMOHaNbHLIE CNIOBa, B Cly4yae He06X0AMMOCTM
UX NPOU3HOLLEHME M NEPEBOA YTOYHUTE MO CHOBAPH.

configuration, system, group, elastic, voltage, machine, universal,
crystal, mechanism, technology, experiment, transmission

MepeBepute cneaywouie npennoxeHus, obpalias BHUMaHWe Ha co-
CTaBHble COKO3bl.

. The force acting on a body is related both to the mass of the body

and the variation of its velocity.

. Both motion and rest are fundamental ideas in physics.
. Heavier substances usually require more heat to cause them either

to melt or to boil.

. Energy exists in all objects of life either living or non-living.
. Energy can neither be created nor destroyed although its form can

be changed.

. For every force there is a reaction force that is not only equal in

size but is opposite in direction.

. Newton formulated his three basic laws of motion that not only

explained the nature of motion but also became the foundation of
classical mechanics.

. We usually use energy in the form of mechanical energy as well

as in the form of chemical one.

CoeauHuTe CNOBOCOYETAHMSA C UX nepesogamu.

a.

1. law of conservation a. (pU3UUCCKOE CBOWCTBO

2. relative position of an object b. ameKkTpoMarHUTHAs CHia

3. physical property C. IOTEHUMANIbHAsI SHEPIUs yIpy-
4. energy of motion roit neopmarun
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electromagnetic force
to follow a law

elastic potential energy
to stretch out an elastic

PN

—_

rpaBUTAllMOHHAS
aNpHast JHEPTHs
XMMHYECKHE CBSI3H
BJIMSTH HA CBOWCTBO
OIIpeIeTICHHBII BUJI CHIIBI
TOYHOE KOJINYECTBO
npeoOpa3oBaHKe YHEPTUH
CO3/1aBaTh HOBBIA BUJI
SHEPIrUu

8. ¢usnueckoe sBIICHNE

IIOTCHII M-

Nonkwb

SR oo o

S e Ao o

3aKOH COXPaHCHHUS
pacTATuBaTh PE3UHKY

SHEPTHsSI ABHKCHUS

MOJUUHATECSI 3aKOHY
OTHOCHUTENIBHOE TOJIOXKECHUE 00b-
eKTa

transformation of energy
particular kind of force
gravitational potential energy
chemical bonds

physical phenomenon

to affect a property

precise amount

to create a new type of energy

BctaBbTe noaxopgsAwme cnosa us npeanoXxeHHbIX HUXe.

precisely energy
affect potential
original form transformed
particular associated

Any machine produces ..
put into it.

follow kinetic
formation elasticity
converted properties

... is an ability of an object to return to its ... after being distorted.
When an object is moving its ... energy is ... to ... energy.
Chemical potential energy is ... with the ... of chemical bonds.
Physical ... always ... the use of a material.

In each individual case a ... type of energy is used.

All kinds of motion ... Newton’s three Laws of Motion.

Energy can easily be ... from one form into another.

. the same amount of ... that has been
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HasoBuTe pycckne aKBUBaNeHTbI CHEAYHOWMUX CIIOBOCOYETaHWIA:

relative motion of bodies; to change the state of an object; a physi-
cal system; particular type of work; rest mass potential energy; en-
ergy of motion; to stretch a spring; to destroy chemical bonds; the
stored energy of position; a closed system; total amount of energy;
to remain constant; physical or chemical changes

Ykaxute cnoco6 crnoBoo6pa3oBaHus crieQytoLWnX CROB U nepeseauTe
X Ha PYCCKMI A3bIK.

potential, conservation, various, existence, physical, configurator,
configuration, physically, gravity, gravitational, chemical, chemist,
precisely, equality, equally, universally, elasticity

DononHute npepnoxeHua, Cnonb3ys noaxopasdiine no CMbicny CroBa.

a) related, relative, relation, interrelated, relatively, relationship
All the objects in the Universe are in the state of ... motion.

. Two independent experiments helped to get ... data.

The equation S = vt shows the ... between distance, velocity and
time.

. Physical quantities are ... to one another by mathematical equa-

tions.

. The professor delivered some lectures on the ... between funda-

mental concepts of dynamics.

. The water level in the vessel remained ... constant.

b) forms, formable, formation, transformations, transformed

In recent years the IT industry has undergone a number of ... .
Energy can exist in different ... .

Aluminum is a perfect ... material.

Potential energy is easily ... into kinetic energy.

The ... of hydrogen bonds in a water molecule increases its boil-
ing point.
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c) moves, movable, mover, immovable, movement, moving

. Saturn is the slowest ... of all the planets.

. This is the largest ... structure that has ever been created.

. In the real world most ... is a combination of translational and ro-

tational motion.

Rotary motion is anything that ... in a circle.

. Always lock your bicycle to something ... like a railing or a lamp-
post.

. Motion is the process of something ... or changing place, or even
changing position.

IX. TpouyuTanTe TEKCT O NOTEHUUANbLHON 3Hepruu. HazoBuTe OCHOBHbIE
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BUAbI NOTEHUMANbHOM 3Heprun. MHgopmaumio o 3aKkoHax coxpaHe-
HUA 3Heprumn nepeBeanTe Ha PYCCKUN A3bIK.

Potential energy is stored energy. Potential energy is the energy
that exists by virtue of the relative positions (configurations) of the
objects within a physical system. This form of energy has the poten-
tial to change the state of other
objects around it, for example,
the configuration or motion.

Various forms of energy can
be grouped as potential energy. N
Each of these forms is associated ; ; 5;”
with a particular kind of force
acting in conjunction with some
physical property of matter (such
as mass, charge, elasticity, tem-
perature etc). For example, when at rest every object has rest mass
potential energy; if the object is in a position that will be affected by
gravity and to fall, it has gravitational potential energy. Once an ob-
ject is in motion, potential energy is converted to kinetic energy
which is the energy of motion.

Elastic potential energy is present in an object that can be
stretched out and rebound like an elastic. The potential energy is
stored when an elastic is stretched, and converted to kinetic energy
when the elastic is released. Other types of potential energy include



chemical energy which is related to the formation of chemical
bonds, and elastic one expressed as voltage. Thermal potential ener-
gy is associated with the electromagnetic force in conjunction with
the temperature of the object.

If a given amount of energy is put into a machine precisely that
very amount will be developed, neither more nor less. Energy can
neither be created, nor destroyed although its form can be changed.
In other words, when energy is spent there is still as much energy as
before. Whenever energy in one form is expended, an equal amount
of energy in some other form takes its place. This law is universally
known and all physical phenomena follow it.

X. [lononHuTe npeanoxeHus, BbIOUpas OOUH M3 NPeanoXeHHbIX Bapu-
aHToB.

1. Potential energy is the energy an object has due to its gravity / po-
sition / weight.

2. A car on a hill has the most potential energy half way down / at
the bottom of / at the top of the hill.

3. Gravitational potential energy is the energy of an object based on
its height and mass / mass and speed / height and acceleration.

4. FElastic potential energy is stored when materials vibrate / move up
and down / stretch and compress.

5. Nuclear / Electric / Chemical potential energy is the capacity for
doing work based on the object’s electric charge.

6. Energy creation / distribution / transformation is the change of
energy from one form to another.

7. Our bodies convert mechanical / chemical / electric energy from
food into mechanical and electrical energy to allow us to move.

8. According to the law of energy conservation / losses / efficiency
energy is transformed from one form to another with the minimal
losses.

Xl. fABnslTcA Nu paHHble YTBepXAeHMA BepHbimu. OGOCHyWTe CBOE
MHeHue, ucnonb3ysn pasbl coznacusi | Hecoanacus.

1. An object can store energy only as the result of its motion.
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XII.

The forms of energy are often named after a related force.

. Gravitational potential energy is the energy an object possesses

because of its position in electric field.

. Elastic potential energy is stored as a result of breaking an elastic

object.

. Potential energy can never be converted into kinetic energy.
. Thermal potential energy depends on the electromagnetic force

and the temperature of the object.

. The amount of energy put into a machine is twice as much as the

energy developed by the machine.

. Only some physical phenomena follow the universal law of energy

conservation.

MpocMmoTpuUTe TEKCT elue pa3 U OTBETbTE Ha cneaywouime BONpocChbl:

What are kinetic and potential types of energy both related to?
What is potential energy?

What is each form of energy associated with?

How does the energy of a stone change as it falls from the top of
the cliff to the ground below?

What object can be called elastic?

Is chemical energy always in kinetic or potential state?

Why does kinetic energy increase when potential energy decreases?
What energy transformation takes place when something burns?

Xlll. Ucnonb3ya cnoBa WU CNOBOCOYETAHWUA U3 TEKCTa M 3aAaHWUMW, NUCh-
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1.

2.

MEHHO nepeseagunTe NpeanoXeHna Ha AHIMIMACKUN A3bIK.

Ecan knHeTHUeckas OHEPrus — 3TO SHEPTHUA ABHUKCHUA, TO ITOTCH-
HuajJibHasg SHCPIrus — 3TO SQHEPTHUA TOJIOKCHUSA.

[loreHumanbHas HEPrUd — 3TO 3allaceHHas 3HEPrus, MOATOTOB-
JIEHHAS U COBEpIIeHNS PabOoTHI.

. PaccmoTpum B KkadecTBe ImpumMepa cxaTyro NpyxkuHy. [loka mbl

CKMMAJIU MPYXKHUHY, MBI TIOTPAaTWIH Kakyro-To sHepruro. Ho ona
He Tpolana, OHa 3amaciach B ImpyxuHe. [Ipy pazxatun npyknHa
MOJKET COBEPILINTHh HEKOTOPYIO padory. U 3Ta 3HEprus BHIAACT U3
Hee ISl COBEpIIeHUS paboTEHL.



4. TloTeHnuanpHOU dHepruer oOIamaeT Takke TPy3, HOAHITHIN Hal
3emuted. [loka ero mogHMMAaITH, MBI 3aTPaTHIIA YHEPTUIO M KakK OBl
3amaciv €€ B MOJHSATOM Tpy3e. Eciau rpy3 oTImyCTUTh, OH MOJIETUT
BHU3 U MOXET COBEPIIUTH paboTy.

5. TloTeHuuanbHasi SHEPTUS TOAHATOTO HAJl 3eMJIel Tejla — 3TO SHEP-
THST B3aMMOJICHCTBHS Tella U 3emu OJjarofaps rpaBUTAIMOHHBIM
cunam. [loTeHnmanbHas >HEPrusl yOpyroro Tella — 3TO DHEPTHUs
B3aMMOJICHCTBUS OTAEIBHBIX YacTel Teiaa MeXIy coOoii Oraroma-
psI CHJIaM YIIPYTOCTH.

6. B mpupoje sHeprusi He MOSBISICTCS HUOTKY/a, HE UCYE3aCT B HU-
Kyga. B 3aMKHyTOH MeXaHHYECKOW CHUCTeME CyMMa MeXaHu4e-
CKHMX BHJIIOB DHEPTHUU OCTaeTcs Hem3MeHHOH. CKOJBKO OJHO TEJO
TEpsIeT SHEPTHH, CTOJBKO JIPYTroe TEJIO MPUOOPETAET; CKOIBKO
yOBIBaeT OZHOTO BUA SHEPTUH, CTOJIBKO K PYyTrOMY MPHOABIISETCA.

XIV. MoAarotoBbTeé NUCbMEHHbLIN KpaTKMWA pedepaT O NOTeHUMaNbHON
3Hepruu u ee Buaax.

XV. Pacckaxute 0 ABYX OCHOBHbIX ¢hOpMax MeXaHW4YecKOW IHeprun u
npuBeauTe NPUMepPLI NPOSIBNIEHNA 3aKOHA COXPAHEHUSI IHEPTUM.

Lesson 8

Types of Energy Transfer
Section A Grammar

Fpammamqecxuﬁ aHann3 NpocToro npeanoxeHus

1. Axrnuiickoe npeaioKeHUue UMEET «TBEPAbI» MOPSIOK CIIOB.
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0 I I 11 v
0OCTOSITENIECTBO TIOJIEXKAIIEE CKAa3yeMOE JIOIOJHEHHE OOCTOSTENbCTBO

OIpeAC/ICHUEC

2. IlpucyTcTBHE MOIEKAIIETO U CKA3yeMOro B MPEIIOoKeHUU 00s13a-
TEJIBHO.

3. Ompenenenue BXOAWT B COCTaB TOM IpyHIbl, CIOBO KOTOPOil OHO
onpenensdeT. OHO MOXeET OBITh JIEBBIM (J1.0.) HUIM TIPaBBIM (11.0.) IO
OTHOIICHHUIO K ONPEICISIEeMOMY CYIIECTBUTEIEHOMY.

n.o.

7 x>

Mechanics deals with the laws of mechanical motion.

—~=_

n.o.

4. YrtoOBl OmMpenennTb CUHTAKCHYECKYI0 (DYHKLHUIO CJIOBA, HEOOXOIH-
MO [eNnaTh aHaJu3 NPEUIOKEHHs, KOTOPBIH CledyeT HauHMHATh C
HaXO0XkK/eHUs cka3yemoro. Ero jgerko pacno3Hars:

a) no ecnomozamenvHvim 2aazonam (8 auuHoi gpopme):
to be — am, is, are; was, were
to have — have, has; had
to do — do, does; did

will

Motion along a straight path / is referred to / as linear motion/
A lot of experiments / have been done / in order to illustrate that law.
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An electric current / will flow / in a conductor such as a copper wire.
Statics / does not deal with / the laws of body motion.

0) MoOanvHbLM 2nazonam:

can (could); may (might); must; to be (to); to have (to);
should; ought to

Sound / can also be looked upon / as a form of kinetic energy.
Force / must be applied / in order to produce motion.

B) Hapeuusm HeonpeoeneHHO20 8peMeHU, KOmopbvlie Cmoam nepeo
CKA3YeMbIM:

always, already, often, seldom, sometimes, generally, com-
monly, usually, never, ever

When cooling an object /usually transmits / its heat energy to its sur-
roundings.

F) noaﬂeofcau;efwy, BbIPANCEHHOMY JTUYHbIM MECNOUMEHUEM 6 UMe-
HUmMeaIbHOM naoesice:

L, he, she, it, we, you, they
They / use / the most advanced technology.
Il) 6ecnpeonodcHOMy OONOJIHEHUIO, BbIPAJNICEHHOM) CYUWeCmeumeb-
HbIM 6 0buem naoedice Uil TUYHbLIM MEeCMOUMEHUEM 8 00bEeKMHOM
naoeoice:

me, him, her, it, us, you, them

Newton / stated / the basic principles of engineering mechanics.
Newton / stated / them by formulating the laws of motion.
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€) 6mopoil hopme HENPABUILHBIX 21A20N08:
Lomonosov / wrote / several fundamental works on physics.

K) epamMmamuiecKkomy OKOHYAHUIO:
-s(-es), (-ed)

Mechanics / deals / with the laws of mechanical motion.
In 1748 Lomonosov / formulated / the law of conservation of matter and
movement.

Ipumeuanus:

1) oxoHuaHue -s(-es) MOXKET OBITH (OPMAILHBIM HPU3HAKOM CYIIIe-
CTBUTEJIBLHOIO BO MHO)KECTBEHHOM YHCJIC:

Their studies begin in September.

2) okoH4aHHE -ed MOXKET ObITh (POPMAaJbHBIM MPHU3HAKOM TPEThEH
¢dopmsl (V3) TpaBUIIBHOTO TIaroja:

Many words mentioned previously are used both in everyday speech and
in the language of science.

5. Kaknprit wieH npeaioKeHns] MOXKET OBITh BRIPAKEH OJHUM CIOBOM
WM TPyNnou cioB. I'pymma cjaoB, cCOCTOSIIAsI U3 HECKOJIBKUX CYILIE-
CTBUTEIBHBIX (MU CYIIECTBUTEILHBIX U MPHIaraTeIbHBIX), HE pa3-
JIETIEHHBIX HU TPEJJIOrOM, HU apTUKIJIEM, HU 3HAKOM MpENUHAHUS,
Ha3bIBACTCS UMEHHOU cpynnoi. Ha Hauano UMEHHOH TPyIIIbI 4aCTO
YKa3bIBAIOT MPENJIOT, apTUKIIb WU 3aMEHSIOIINE apTUKIb APYTHe
ONpeIeNIUTENIN, HAlpUMeEp, MNPUTSHKATENIbHBIE, yKa3aTelbHbIE, He-
ONPENCIICHHBIE WM OTPULATEIbHBIE MECTOUMEHHUS, YUCIUTEIIbHBIE
u ap. IlepeBon MMEHHOH Tpynmbl cleayeT HAUUHATH C MOCIETHErO
CYIIECTBUTEIIBHOTO, a TPEANIECTBYIONIUE CYIIECTBUTEIbHbIE —
ONPEACIICHUS MOKHO MEPEBOIUTH:
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a) MpUJIaraTelibHbIM:
light signal — ceemoeoti cuecnan
0) CyIIeCTBUTEIBHBIM B KOCBEHHOM MaJIeKe:
signal light — ceem cuenana
B) CYIIECTBUTEIBHBIM C TPEIOTOM:
compression strength — npourocme na cocamue
T') OTHUM TCPMHUHOM:

fuel oil — mazym

AHanus cnoxHoro npeanoxeHus

Cnoscnocouunennoe npeonodceHue COCTOUT W3 JIBYX WM Ooliee
MPOCTHIX TMPEIJIOKCHHUN, KOTOPBIE COSNUHSIOTCS MEXIy coboil aubo ¢
MTOMOIIFI0 COYMHHUTETLHBIX COI030B and, but, or u ap., mnbo 6e3 HUX.
CI0’)KHOCOYMHEHHOE MPEIUIOKCHUE aHATM3UPYETCS TaK K€, Kak M Ipo-
CTOE MPEIOKEHHE.

I 11 I II
/ Dynamics / deals /with objects in movement and / statics / studies / bod-
ies in a state of rest.
Jlunamuxa paccmampusaem npeomemsl 6 OSUNCEHUU, A CIMAMUKA
usyuaem mena 6 COCMOSHUU NOKOSL.

Cnooicnonoouunennoe npednoafceuue COCTOHUT M3 I'JIaBHOT'O MU OJHO-
TO WIN HECKOJIBKUX MPUIAATOYHBIX HpGI[HO)KGHHﬁ. HpnaaTquoe npea-
JIOKCHUC TPUCOCANHACTCS K I'NIAaBHOMY IIPHU IOMOIIN:

a) NOOYUHUMENILHBIX COI0308:

because, as, if, whether, since, after, before u np.
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Any moving object performs work because it is moving.
Jhoboti dsudicywputicsi npedmem 8binoHsem pabomy, HOmMomy 4mo
o8udcemcs.

0) coro3mbix cn08:
who(m), what, which, that (koTopslii), where u ap.

Mechanics is the science which studies motion and forces.
MexaHuKa — 9mo HayKa, komopas uszyiaem ()euafcenue U cujnl.

B) Oeccoro3noti céa3u (MIPUAATOYHBIC OMPEIETUTEILHBIE U JIOIOJI-
HuTenbHbIe). [lpu3HakoM OECCOIO3HOW CBSI3U TMPHIATOYHOTO
OTNPEETUTEILHOTO MPEJIOKCHUS SIBIACTCS CTBIK JBYX CYIIe-
CTBUTENBHBIX WIH CYNIECTBUTEIBHOTO U JIMYHOTO MECTOUMEHHS
B UMCHHTEIHHOM MaJIeXKe:

The properties of carbon steels depend on the quantity of carbon they
contain.

Ceoticmea yenepooucmeix cmaneu 3a8Ucsam om Koauiecmea yaie-
p0o0a, Komopoe OHU COOepHCam.

IIpumeyanus:
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1. Tlpemyior B KOHIE NMPUIAATOYHOIO ONPEAEIUTENBHOIO MPEAJIONKE-

HUSI OTHOCHTCS K COIO3HOMY CJIOBY, KOTOPO€ MOJIpa3yMeBaeTCs:

The laws of motion / we are talking about / were presented in 1686.
3axonwt 08udiceHUsl, 0 KOMOPBIX Mbl CEUUAC 2080pUM, ObLIU NPeO-
cmaenenvl 6 1686 200y.

. Kaxmoe mpuaatouHoe mpeioxeHne 3aHUMAET B TJIABHOM TIpe-

JIO)KEHUHM MECTO ONPEICIICHHOTO WiCHA MPEIOKEHUS U TO3TOMY
MOXET OBITh:

a) NPUOAMOYHLIM-HOONEAHCAUUM:



I 11
That work is a form of energy / is not difficult to prove.
To, umo paboma — smo gopma dHepauu, HempyoHO 0OKA3AMb.

0) npuoamounvim cxazyemvim (AIMeHHAS 9acTh). OHO CTOUT TOCITE
[JIaroja-CBs3KH, 3aHMMasi MECTO UMCHHOM YacTH CKa3yeMoro, u
BBOJIUTCS COI030M HJIM COIO3HBIM CIIOBOM:

I 11
The difficulty / is whether we will be able to solve this problem /.
Tpyonocms 3aKn104aemcs: 8 Mmom, CMONCEM N Mbl Peuums 9my
npobiemy.

B) NPUOAmMOYHbIM OONOHUNENbHbIM.
I 0 111
We / know / that there are numerous forms of energy.
Hawm uzeecmmuo, umo cywecmeyron MHO2O0YUCTIEHHbLE d)Oprl
IHEpcUU.

r) npudamounvim obcmosmenvcmeeHuviM. OHO MOXKET Mpelie-
CTBOBATb MOJICIKAILICMY HIIM CTOATH B KOHIIC CJIOKHOTO IIPEH-
noxxenns. Kak IIpaBUJIO, TaKUE MNPCIJIOKEHNUSA BBOOATCA COXO3a-
MU 1 MOT'YT BBIIIOJIHATH (bYHKHI/II/I O6CTO$IT€JIBCTB3 BpEMCHHU, MEC-
CTa, yCJIOBUS, LICIIN, IPUYIHNHBI:

0 I 11 v

When a body is capable of performing work, / it / possesses / energy.
Kozeoa meno cnocobno cogepuwiums pabomy, oHo obradaem 3Hep-
euetl.

I II 111 v
Any moving object / performs / work / simply because it is moving.
Jrobotl dsudicywuticss npeomem GulNOAHAem pabomy, nPOCmMo No-
momy 4mo OH 08UIICEMCHL.

0 I II
If an object is heated / the average speed of its molecules / will be in-
creased.
Ecnu npeomem nacpems, mo cpedHsisi CKOpocms €20 MONEKY Yee-
JAUHUMCAL.
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Il) NPUOAMOYHBIM ONPEOCTUMENbHBIM:
I I
Statics / studies / the forces that keep an object in equilibrium.
Cmamuka uzywaem cuibl, KOMopbvie YOEpICUBAIOM NpeoMem 8
pasrHosecuu.
I II
/ The problem the scientists worked at / was of great significance.
Ilpobnema, Hao xomopoii pabomanu yuyeHvle, umeld 0ZPOMHOE
3HAa4YeHue.

HpPI,Z[aTO‘lHBIe NPpEAJIOKCHUA TMPUCOCAUHAIOTCA K TIJIaBHOMY 4Yalle
BCETO IIpH IMMOMOIIU CJICAYIOMNX COIO30B WM COIO3HBIX CJIOB!:

after (nocrie moeo xax); as (mak kax;, Ko2oa, 8 mo 8pems KaK; no mepe
mozo kax); because (max rax); before (npeosxcoe uwem; 0o moeo kak);
if (ecnu; nu); once (xax moavko, ecnu); provided (npu ycrosuu
uymolecnu); since (mak xak, ¢ mex nop kax); unless (eciu ne); until (o
mex nop noka ne), whether (1u); who (xmo); what (umo (mo,) umo);
that (wmo, xomopwiii); when (xoeoa), where (20e); why (nouemy);
which (xomopuwiii)
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MpoaHanuaupyiiTe cregyiowme npeanoXeHus, yKaxute NpU3HaK(K)
HaxoXAeHUs CKa3yeMoro, BbiAenute Apyrue YneHbl NpeanoxeHus.

. By the “property of inertia” we mean the property of all objects to

maintain a constant velocity.

. According to the molecular-kinetic theory the molecules always

collide with one another and change direction.

. The forms of energy can be transferred and transformed between

one another.

. The generator will convert the mechanical energy from the turbine

into electrical energy.
Any misuse of terms will sometimes result in a complete misun-
derstanding of the whole article.
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MpoaHanuaupyiiTe cnegylowme NPeanoXeHus, onpeaenuTte Bug npu-
AATOYHOrO NpPeAnoXeHUs, yKaXuTe col3bl (COHO3HbIE CMOBA), KOTO-
pble NpUCOeAMHAIOT nNpuUAaTOYHble npeanoxenus. [epesegute
NpeanoXeHUs Ha PYCCKUI A3bIK.

Systems can increase gravitational energy as mass moves away
from the centre of Earth or other objects that are large enough to
generate significant gravity.

Energy comes in many different forms which can generally be di-
vided into potential or kinetic energy.

Sound energy is produced when an object is made to vibrate.
According to physical laws you cannot perform any work, scien-
tifically speaking, by pushing an automobile which is standing on
the road unless it starts moving.

. As all bodies have inertia it is clear that all of them will remain at
rest unless they are moved by a force.

MpoutuTe M NepeBeAuTe cregylolMe UMeHHbIe rpynnbl, UCMONb3YA
pasnuuHble cnocobbl NnepeBoAa:

temperature standard; standard temperature; export machinery; ma-
chinery export; resistance force; resistance force measurement; re-
sistance force measurement methods; translational motion changes;
translational motion change resistance; this experiment inertia force
magnitude; the kinetic energy calculation equation

Section B. Reading. Writing. Speaking

WUcnonb3ys aHrno-pycckuin cnoBapb, NepeBeauTe cneaytolwme cnoea
1 CNIOBOCOYETaHUSA Ha PYCCKUIA A3bIK. YTOYHUTE UX NPOU3HOLIEHHE MO
CcrnoBapi.

transfer (cymr., 1.) to carry
through (npuit., mpeyior) to expand
to interact to rise
direct (pui.) to involve
fix (cymr., ri.) to occur
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ﬂpoumaﬁ're n nepeseguTe UHTepHaLUOHaNbHbIe CNOBA, YTOYHUB UX

MPOU3HOLIeHne No cnoBapto.

form, radiation, microscope, region, ion, electron, to fix, theorem,
structure, quartz, equivalent, dielectric, function, scanner

CoeauHuUTe 3KBUBANEHTbI cneaywuwux cnoe u CNOBOCOYETaHMIA:

energy transfer

closed space between atoms
microscopic kinetic energy
motion of fluid or air
intervening space

to let off heat

movement of particles

the most efficient method

PN LW

B3aMMOJICUCTBHE YACTHUIL
YK€ HarpeThiii 00BEKT
BHYTPEHHSSI SJHEPT U
HENOCPEACTBEHHbII KOHTAKT

PO —=o

TPY OCHOBHBIX THIIA
MCTOYHHK TeTIa

npeoOpa3oBaHNe SHEPTHH
nH}ppaKpacHOE N3TyICHNE

o NN

Bbinuwure napbl CHHOHUMOB.
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MHUKPOCKOTIMYECKasi KHHETHYe-
CKast SHEepTHs

MIPOMEXYTOYHOE IPOCTPAHCTBO
JIBIDKEHUE XKHUIKOCTH M BO3LyXa
BBIJICJIATH TEILIO

nepenaya SHEPruu

Haubouee 3 HeKTHBHBIN METOX
3aMKHYTOE MPOCTPAHCTBO MEX-
Iy aTOMaMH

JBIKEHHE YaCTHUIL

internal energy

a source of heat
interaction of particles
infrared radiation

direct contact

energy conversion

an already heated object
three basic types

to occur; means; to rise; therefore; conversion; form; reason; direct;
efficient; fluid; to let off; to involve; transfer; close; liquid; to in-
clude; so; change; to take place; type; effective; cause; way; to in-

crease; to give off; shift



V. [lononHuTe Nponycku NpeanoXeHHbIMU CIIOBaMMm.

VI.

VII.

© N L AW

source forms molecules movement
heat object direct motion
interaction thermal transfer carries
ways expand causes

. There are many ... of energy, but there are only three ... of energy
transfer.

. Energy ... can be defined as the ... of energy from one place to
another.

. The ... of particles ... the energy release.

There is no ... contact between objects.

When air moves away from the ... of heat it ... the energy with it.

The ... of heated air ... .

The hotter the ... the more ... it gives off.

The ... of atoms and molecules creates heat or ... energy.

MepeBeanTe Ha PyCcCKuUii A3bIK CrieaytoLue CIOBOCOYETAHMS:

average energy in the system; to be made up of atoms and mole-
cules; temperature difference; a region of higher temperature; indi-
rect contact between two objects; the only form of energy; electro-
magnetic radiation; molecular collisions; slower-speed particles; at
normal room temperature; to cause displacement; a conductivity co-
efficient

HasoBute cnocob cnoBooOpa3oBaHMA AaHHbIX CIOB U nMepeBeanTe
UX Ha PYCCKUN A3bIK.

transference, movement, internal, external, microscopic, interaction,
to solidify, directly, efficient, efficiency, efficiently, inefficient,
heater, to preheat, to overheat, importantly, importance, to ionize
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VIII.
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el

el
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IX.
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3anonHuTe NPONyCcKNU NOAXOAALMMU CIOBaMM.

a) equal, equality, equalized, equals, equally

The temperature in the outer and inner layers has ... to a great ex-
tent.

The equation proves the ... of two mathematical quantities.

Two plus two ... four.

These both experiments are ... important for the research.

An object gains and loses an ... amount of energy.

b) physicist, physical, physics, physically

The course includes elements of chemistry, ... and engineering.
He got qualification of a nuclear ... .

They carried out the experiment in the ... secure environment.
Heat and light are ... concepts.

c¢) radiance, radiant, radiates, radiation

The Sun ... heat and light.

An astronomer can determine the ... of each star.

A considerable portion of heat is wasted by ... .

... energy is a form of energy that can travel through space.

d) conductive, conduct, conduction, conductor, non-conductor,
semi-conductor

. Thermal ... is the transfer of heat by the interaction of particles.
. A ... is a substance that does not readily ... heat, sound and elec-

tricity.

. Copper is a very ... material.

A ... is a material that allows electricity to move through it easily
when its temperature increases.

. Wood is a poor ... of heat.

MpouuTaiite TekcT 0 cnocobax nepegaun aHepruu. lMepeBegute MH-
¢opmaLnio 0 KOHBEKLIMM U U3NY4EHNU Ha PYCCKUM A3bIK.

The conversion of one form of energy into another, or the
movement of energy from one place to another is called energy



N =

transfer. Energy is transferred through conduction, convection or
radiation. There are many forms of energy, but these are the only
three ways in which energy is transferred to another object.
Conduction is the transfer of internal energy (microscopic kinetic
and potential energy) from a region of higher temperature to one of
lower temperature by the interaction of particles like atoms, mole-
cules, ions or electrons in the intervening space. Conduction can on-
ly take place within an object or material or between two objects
that are in direct or indirect contact with each other. Conduction is
most efficient in solids be-
cause of the closed and fixed
space between atoms.
Convection is when a mass
motion of fluid or air moves
away from the source of heat
while carrying the energy with
it. The reason the heat rises is
because once the air is heated,
the molecules expand and be-
come less dense, causing them
to rise.
Radiation transfers occur
when an already heated object lets off its own heat to objects around
it. The hotter an object is, the more infrared radiation it gives off.
Another important note is that radiation does not involve the trans-
fer between particles, therefore, radiation is the only form of energy
transfer that occurs in space.

MpouutanTe npeanoxeHus, BbIOMpas Haubonee noAxoAALMNA
BapuaHT.

. Energy transfer is the movement / creation / loss of energy.
. There are two / three / four ways in which energy is transferred to

another object.

. An area of lower / greater kinetic energy will transfer thermal en-

ergy to an area with lower / greater energy.
Conduction is most efficient in gases / liquids / solids.
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XI.

XII.

106

. Convection / Conduction / Radiation is the transfer of heat by

motion of objects.

. When a fluid is heated and then travels away from the source, it

carries the mechanical / thermal /sound energy along.

. All materials radiate thermal energy based on their structure /

properties / temperature.

. The hotter / colder an object, no / the more / the less thermal en-

ergy it will radiate.

Cornacutecb Unu He COrNacuTeCb CO CReay UMM YTBEPXKAEHUAMM.
0GocHy#Te CBOI OTBET.

. Energy transfer is the exchange of kinetic energy between physical

systems.

. Energy is always transferred from a region of high temperature to

another region of lower temperature.

. The three fundamental modes of heat transfer are conduction,

conversion and radiation.

. Conduction is the direct heat transfer that only takes place within

an object.

. Ice melting in your hand can’t be an example of conduction.
. Convection is the transfer of energy between an object and its en-

vironment due to fluid motion.
Water boiling in a pan is a good example of convection.

. Radiation as well as conduction and convection are based on a

contact between the heat source and the heated object.

MpocmoTpUTe TEKCT ele pa3 U OTBETbTE Ha BOMPOCHI.

Sk w =

How can energy transfer be defined?

What are the types of energy transfer?

In what cases can conduction take place?

Why are solids best conductors of heat?

What is convection?

Can you prove that warm air in the atmosphere is a good exam-
ple of convection?



7. What is the main difference between radiation and two other
types of energy transfer?
8.  What are the examples of everyday radiation?

Xlll. Ucnonb3ys cnoBa WU CNOBOCOYETAHWUS U3 TEKCTa M 3aAaHWUM, NUCh-
MEHHO nepeBeAnTe Ha aHIMUMINCKUIA A3bIK CeayoLLMe NPeanoXeHus:

1. Temmomepenava (0OMEH TEIUIOBOW dHEprueil) — 3T0 PuU3MISCKUN
MpOIIeCC Mepeiayn TEIUIOBOM SHEPTHH OT OoJiee TOPSYEro Tea K
MEHee ropsIeMy.

2. CymiecTByIOT TpW BHIa OOMEHa JIHEPTHCH: TEIUIONPOBOIHOCTD,
KOHBEKITHUS, N3TyUCHUE.

3. Tlpu mpouecce TEIUIOMPOBOJHOCTH TEPEHOC SHEPTUU OCYIIECTB-
nsieTcs Omarofaps IBMOKYIIMMCS YacTHIAM Teria (aTomam, MoJe-
KyJiaM, 3JIEKTpPOHaM), KOTOPBIC MEPENaloT CBOIO IHEPTHUI0 HACTU-
LaM ¢ MeEHbLIeH 3Heprueil. HanmeHplen TemnonpoBOAHOCTHIO
00JIafatoT Ta3bl, MOTOMY YTO B ra3aX PacCTOSHHE MEXIY MOJEKY-
mamu 60stbIioe. MakcuManbHas TETIONPOBOTHOCTD Y TBEPIBIX TeIl.

4. KoHBekus — BUJ TEIJIOOOMEHA, TPH KOTOPOM BHYTPEHHSS SHEP-
THsl TIepeIaeTcsl MOTOKaMU JKUIKOCTH WK Bo3ayxa. HuwkHue cioun
BEIIeCTBA HATrPEBAIOTCS, MOJIEKYJBl PACIIUPSIIOTCS, CTaHOBSATCS
JIerde U MOJHUMAIOTCS BBEPX, & BEPXHHE CIOU OCTHIBAIOT, CTAHO-
BSITCS TsDKEJIee U OIyCKaroTcsl BHU3. [IpuMepaMu KOHBEKIIMH MO-
T'yT OBITh HarpeBaHKE/OCTHIBAHUE JKUAKOCTH, BO3yXa B KOMHATE,
BOJIBI B OKEaHe.

5. TemnoBoe u3nydeHHE MPOUCXOIUT B TOM CIydae, KOTJa HarpeToe
IO BBICOKOM TeMIepaTyphl TeJIO HCITyCKAeT YacTh CBOSH SHEPTHH.
TemnoBoe M3IydeHUE HWCITYCKAIOT, HAPUMEDP, HATPETHIA METaJll,
3eMHas arMocdepa.

XIV. CocTaBbTe KpaTkoe NMCbMeHHOe coobLieHue 0 Bugax Tennonepeaayun.

XV. Pacckaxute 06 obmMeHe 3Hepruew, ero BUgax, npuseguTe npumepsbl
Kaxgoro Buaa Tennonepegayu.
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