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PREFACE

The guide to practical classes is intended for training higher
education, Bachelor degree, seekers in specialty “Applied Mechanics”,
as well as for those who wish to improve their knowledge of
professional English terminology. The materials presented in the guide
cover all topics according to the Course Training Program. Suitable for
classroom or self-study, the course prepares students for using English
ina professional environment.

The purpose of this guide to practical classes is to teach future
engineering specialists the basics of professional communication in
English, to develop strong skills in reading, translating, summarising
and referring specialized technical literature to obtain and use
information necessary for their future practical activity.

The guide is structured on a modular basis and consists of two
units: Unit T “The Concept of Mechanics” and  Unit 1l “Applied
Mechanics. Applied Mechanical Engineering”. Each unit includes
original authentic professionally oriented texts, pretext terminalogical
vocabularies and various types of communicative lexical and grammar
exercises arranged in a logical sequence with increasing complexity to
ensure effective learning. The modular structureof the guide provides
flexibility and customization, enabling students to progress at their own
pace and come back to specific modules sections as needed.

In the context of modern education, practical exercises become
even more relevant, as they allow students to put theoretical knowledge
into practice, develop important skills and critical thinking. Thus, this
guide to practical classes can be used as a methodological tool in
the training process and as a reference for students and specialists in
the field of mechanical engineering.



UNIT I. The Concept of Mechanics

Exercise 1. Memorize the active vocabulary to text 1.
application — 3acrocyBanHs
applied mechanics — npukiagHa MexaHika
mechanical — mexaniunmii
machinery — mammnm; TexHika
CONCEern — 3aHENOKOEHHSI, IHTEePEC, MUTAHHS
vehicle — TpancriopTHuii 3acid
pole — cToBn
airplane — mirax
Stress — HaBaHTa)KEHH$, HaIIpyra
area — po3aun
branch — ramyss
subsequent — HacTymHU#H, TOAATBIIHI
motion — pyx
rest — criokiii; BiAmoYnBaTH
at rest — y crasi crokoro
force — cuna
matter — maTepis, pedoBHHA, CyOCTaHITIS
impact — Brums
environment — HaBKOJTUIITHE CEPEIOBHIIIE, TOBKIIISA
originate — BUHHKATH, TTOXOIUTH
law/— 3akon
principle — mpuHImT
relativity — teopist BigHOCHOCTI
postulate — mpuHIHI, TOCTYIAT

rigid body — ipy»we tino (TBepae Tino, 110 He MOXKe e opMyBaTUCS )

solid (body) — TBepzme Tino, 110 MOKE IedopMyBaTUC
strength of metirials — wmirHicTs MaTepianin

fluid — piguna

Cause — MpUYMHA; COPHINHSATH

deformable — nedopmiBuuii; Toit, M0 AEhOpMy€ETHCS
consider —BpaxoByBaTH, PO3IJISAIATH

gOVern — KepyBaTH, YIpaBIsSITH

phenomenon (pl.phenomena) — siBuIe (IBHINA)



Exercise 2. Read, translate and give the gist of text 1.

Text 1. The Science of Mechanics
Everything around us including buildings, machinery, electric
poles, vehicles etc. is designed by using the principles of mechanics.
Some of the important applications of principles of mechanics in daily
life are: motion of vehicles, trains, flight of airplanes, stresses in bridg-
es, forces on columns and walls in buildings, forces of water and air etc.

Mechanics is the area of mathematics and physics concerned with
the relationships between force, matter and motion among physical
objects, as well as® the subsequent impact of bodies on the
environment. This scientific discipline originated in ancient Greece
thanks to the works of Aristotle and Archimedes. At the beginning of
the modern era the investigations of scientists such as Galileo, Kepler
and in particular® the application of the basic postulates first formulated
by Isaac Newton set the base for what is now known as classical
mechanics. Starting with Newton's laws of motion in the 17th century,
the theory was modified and extended by the theories of quantum
mechanics and relativity. Newton's theory of mechanics, known as
classical mechanics, accurately described the action of forces under all
conditions known at the time.

Thus, the mechanics is the branch of science which deals with the
physical state of rest or motion of bodies under the action of forces.
Depending upon the nature of the body involved, the mechanics can be
divided into: mechanics of rigid bodies (known as applied
mechanics), mechanics of deformable bodies (known as mechanics of
solids or strength of materials) and mechanics of fluids. Fig. 1.1

Mechanics
« Y R
l v
Applied Mechanics Mechanics Mechanics
(Mechanics of Solids of Fluids
of rigid bodies) (Mechanics

of deformable bodies)
Fig.1.1.Branches of mechanics

! as well as — a Takox
Applied mechanics is generally divided into two branches: statics and
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dynamics. The branch of science, which deals with the study of a body
when the body is at rest, is known as statics while the branch of science
which deals with the study of a body when the body is in motion, is
known as dynamics. Dynamics is further divided into kinematics and
kinetics. The study of a body in motion, when the forces which cause
the motion are not considered, is called kinematics and if the forces are
also considered for the body in motion, that branch of science is called
kinetics.The classification of applied mechanics is shown in Fig. 1.2
below.
Applied Mechanics

v >
Statics Dynamics
< y
. . v A
Kinematics Kinetics

Fig.1.2. The classification of Applied Mechanics

Applied mechanics deals with the application of principles and
laws of mechanics to the practical engineering problems. Actually
mechanics is a science which is based on a systematic understanding
and gathering of the facts, laws and principles governing natural
phenomenon. Applied mechanics is an art of utilization of the
established facts, laws and principles to create certain desired
phenomenon.

2, in particular — 30xpema, a came

Exercise 3. Findin text 1 english equivalents of the following
terminological word combinations.

Enexrtpuunuii CTOBI; TpaHCIOPTHWI 3aci0; 3aKOH MEXaHIKH;
¢isnuHe TiNO; MiA BIUIMBOM CHJ a00 3MIIEHb; TEOpis KBAHTOBOI
MeXaHIKH 1 BIJHOCHOCTI; 3a OyIb-SIKHX YMOB; Tally3b HAayKd; y CTaHi
CIIOKOIO a00 pyXy; NMPHPOAA Tijla, II0 BUBYAETHCSA; MEXaHIKa TBEPIHX
TLT;, MPUKJIaIHA MeXaHiKa; MII[HICTh MaTepialliB; MeXaHiKa piuH;
TeXHiYHa 3a/1aya; 30upaHHA (akTiB, 3aKOHIB 1 NPUHIUIIIB; KEepPyBaTH
NPUPOJHUAM SIBUILEM; IMPOEKTYBATH KOHCTPYKLIl i MallWHH; 3aKOHH
MPUKIAJHOI MEXaHIKM; IIONIT JIiTaKka, BUKOHAHHA IPOEKTYBAHHS Ta
OyAiBHULTBA B iH)KEHEPHIH Tays3i.
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Exercise 4. Translate the following word combinations.

Motion of vehicles; behaviour of physical bodies; impact of
bodies on the environment; postulates formulated by Isaac Newton;
Newton's theory of mechanics; branch of science; mechanics of rigid
bodies; mechanics of solids or strength of materials; mechanics of
fluids; study of a body in motion; applied mechanics; application of
principles and laws of mechanics; govern natural phenomenon;
utilisation of the established facts, laws and principles; execute the de-
sign and construction in the engineering field.

Exercise 5. Match the names of branches of science (1-5) in the list
belowwith the definitions (a — e).

Sciences Definitions

1. Mechanics a) the study of a body in motion, when the
forces which cause the motion are not
considered

2. Statics b) the study of a body in motion, when the
forces which cause the motion are
considered

3. Dynamics c) the branch of science which deals with

the physical state of rest or motion of
bodies under the action of forces.

4. Kinematics d) the branch of science, which deals with
the study of a body when the body is at rest.

5. Kinetics e) the branch of science which deals with
the study of a body when the body is in
motion

Exercise 6. Complete the following sentences translating the words
in bracket into english :

1. Mechanics is the science that studies the behaviour of physical
bodies (mix BrmBoM cui abo 3wmimieHns), as well as the subsequent
(BIUIMB TiI Ha HABKOJMWINHE cepemoBuiie). 2. The mechanics is the
branch of science which deals with the physical (cTan criokoro abo pyxy
tin mig giero cun). 3. Depending upon the nature of the body involved,
the mechanics can be divided into: (MexaHika HNpY>XKHHX TiJI, MEXaHiKa
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TBEpAUX Ti1 ab0 MIIHOCTI MartepiaiiB Ta mexaHika pimuH). 4. (Po3min
Hayku), which deals with the study of a body when the body is (y crani
crokoro), is known as statics. 5. (Po3ain nayku), which deals with the
study of a body when the body is (B pyci), is known as dynamics.
6. (Ilpuxnagna mexanika) deals with the application of (mpuHIMNH i
3akoHM MexaHiku) to the practical (imxenepHi 3amaui).7. Thus it is very
essential to study the various laws of (npuknagna wmexaHika)
to determine the various forces acting in a frame structure, (momir
jgiTaka)  etc., SO as to execute (MPOEKTYBaHHS Ta OYHIBHHUIITBO B
IH)KEHEpHIN rairy3i).

Exercise 7. Use the verbs in brackets in the proper tense and
voice form. Translate the sentences.

1. Mechanics (originate) in ancient Greece thanks to the works of
Aristotle and Archimedes. 2. The base for classical mechanics (set) by
the application of the basic postulates (formulate) by Isaac Newton.
3. Newton's theory of mechanics, (know) as classical mechanics,
accurately (describe) the action of forces under all conditions. 4. The
mechanics (be) the branch of science which (deal) with the physical
state of rest or motion of bodies under the action of forces. 5. The
branch of science, which (deal) with the study of a body when the body
(be) at rest, (know) as statics. 6. The branch of science which (deal) with
the study of a body when the body (be) in motion, (know) as dynamics.
7. Dynamics further (divide) into kinematics and Kinetics.

Exercise 8. Translate the following sentences into English.

1. Jleski 3 BaxJIMBUX TPHUKIAAIB 3aCTOCYBAaHHS NPHUHIUIIB
MEXaHIKH B TIOBCAKIEHHOMY JKHTTI: pyX aBTOMOOLIIB, MOI3/iB, MOIOTH
JTaKiB, HANPYKEHHS B MOCTax, HABAHTAXXCHHS Ha KOIIOHH 1 CTiHH B
OymiBIIAIX, TUCK BOAMW 1 MOBITps TommIo. 2. MexaHika - 1[e po3Ail HAyKH,
KU BUBYAaE€ (PI3MYHUN CTaH CIIOKOK ab0 pyxy Tl mig i€l CHil.
3. Teopis wmexaniku HploTOHa BigOoMa SK KIacMYHa MeXaHika.4.
3aneXHO Big NPUPOAM Tija, MO PO3IIIJAETHCS, MEXaHIKy MOXKHA
PO3IIIUTH HAa: MeXaHiKy aOCONIOTHO TBepAoro Tina (BigomMy sK
MIPUKIIaHA MeXaHiKa), MEXaHIKY TBEpIUX Tl a0 MIIHICTh MaTepialiB i
MexaHiky pimuH. 5. [IpukinagHa MexaHika 3arajoM MOAUISEThCS Ha JBa
pO3IIN: CTaTHKY 1 JMHaMIKy. 6. BuB4ueHHs Tija B pyci, KOJIM CHJIH, IO
CIPUYUHSIIOTH PYX, HE BPaxXOBYIOTHCS, HAa3HBAETbCA KiHEMATHKOIO. 7.
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SKmo cunu - TakoXK PO3MIISAAAIOTHCS AJIS Tila B pyci, IS rainy3b HaAyKH
HA3UBAETHCS KIHETHKOIO.

Exercise 9. Answer the questions on text 1.

1. What is the origin of mechanics? 2. What are the basic definitions
of mechanics? 3. Who was the founder of classical mechanics? 4. What
can the mechanics be divided into depending upon the nature of the
body? 5. What are the branches of applied mechanics? 6. What is the
difference between statics, dynamics, kinematics and Kinetics?
7. What does applied mechanics deal with?

Exercise 10. Read, practice and memorize the following words and
word combinations.
create — cTBoproBaTu
destroy — pyitnyBatu
conservation— 30epexeHHs
thermal energy — TermioBa eneprist
thermodynamics — TepmoanHamika
electrical energy — enekrpuuna eHepris
electricity — enexTpuka, enekTpoeHepris
chemical energy — ximiuHa eHeprist
nuclear energy — saepHa eHeprist
nucleus ((pl nuclei) — sapo (aroma)
store — 36epiraTu
convert — mepeTBoproBaTH
velocity— mBuakicTs
maintain — 36epiraTu; maTPUMYBaTH
calculate — o6uncmroBaTi
bond — 3B's130K
petroleum — 6eH3uH, HaDTOMPOILYKT
coal — Byrims
natural gas — npuposHuii ras
burn — cmamosatu
fireplace — xamin
wood — repeBrHa
gasoline — Oensun
engine — TBUTyH
release — BuminaTH (cst)



substance — peuoBuHa

split — 1 po3uieruieHHs; 2. po3IIeIIroBaTH(Cs)
gravity — rpasitaris

gravitational energy — rpasitartiiiia eHepris
hydropower — rinpaBiiuHa eHeprisi, rixpoeHepris
hydroelectric turbine — rizpaBniuna TypOina
radiant energy — pamiartiitna enepris
transverse / transversal — monepeunmii

wave — XBHJIsI

X-ray — peHTTeHiBCbKUH TPOMiHb

fuel — manBo

warmth — reruio

heat — 1.teruto; 2. HarpiBaTu

particle — ememenTapHa JyacTka

instant — MuTEL, MOMEHT

longitudinal — mo3moB:xHii

tiny — kpuxiTHHi

charge — 1.3apsu; 2. 3apsmkati

wire — mpoBi, apir

electron — exekrpon

lightning — 6rmuckaska

Exercise 11. Read, translate and give the gist of text 2.

Text 2. Energy. Forms of energy

Scientists define energy as the ability to do work. Energy can be
neither created nor destroyed but only changed from one form to an-
other. This principle is known as the conservation of energy or the first
law of thermodynamics.Energy may exist in potential, kinetic, thermal,
electrical, chemical, nuclear or other various forms. All forms of energy

are associated with motion.

Potential energy reflects the ability of an object to move and is
usually a function of the position of the object in the field or can be
stored in the field itself. The potential energy, in turn®, is converted into

Kinetic energy when the body speeds up.

L in turn — B cBoIO uEpry

Kinetic energy is the energy an object has due to? its motion. As
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long as an object is moving at the same velocity, it will maintain the
same kinetic energy. The faster an object moves, the higher? its kinetic
energy. The kinetic energy of an object is calculated from the velocity
and the mass of the object. This energy can be converted into
mechanical energy.

Mechanical energy is the sum of potential energy and Kinetic
energy in an object. It is the result of the movement or location of an
object. A good example of mechanical energy includes a flowing river,
a person running, or a wind blow. The energy is stored in objects, that
is, as the object moves faster, the more energy stored. These types of
energy are also known as motion energy.

Chemical energy is the energy stored in the bonds of atoms and
molecules. Batteries, biomass, petroleum, natural gas and coal are
examples of chemical energy. Chemical energy is converted to thermal
energy when people burn wood in a fireplace or burn gasoline in a car's
engine.

Nuclear energy is the energy stored in the nucleus of an atom, the
energy that holds the nucleus together. Large amounts of energy can be
released when the nuclei are combined or split apart.

Gravitational energy is the energy stored in an object's height. The
higher and heavier the object, the more gravitational energy is stored.
When a person rides a bicycle down a steep hill and picks up speed, the
gravitational energy is converting to motion energy. Hydropower is an-
other example of gravitational energy, where gravity forces water down
through a hydroelectric turbine to produce electricity.

Radiant energy is the electromagnetic energy that travels in
transverse waves. Radiant energy includes visible light, x-rays, gamma
rays, and radio waves. Light is one type of radiant energy. Sunshine is
radiant energy, which provides the fuel and warmth that make life on
earth possibl

Thermal energy, or heat, is the energy that comes from the
movement of atoms and molecules in a substance. Heat increases when
these particles move faster. Geothermal energy is the thermal energy in
the earth.

2 due to — y 3B'SI3KY 3 THM, IO
3, the faster ..., the higher — yum mBuAmIE ..., TUM BHUIIE
Motion energy is the energy stored in the movement of objects. The
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faster they move, the more® energy is stored. It takes energy to get an
object moving, and energy is released when an object slows down.
Wind is an example of motion energy. A dramatic example of motion
energy is a car crash when a car comes to a total stop and releases all of
its motion energy at once in an uncontrolled instant.

Sound is the movement of energy through substances in
longitudinal waves. Sound is produced when a force causes an object or
substance to vibrate. The energy is transferred through the substance in
a wave. Typically, the energy in sound is smaller than in other forms of
energy.

Electrical energy is delivered by tiny charged particles called
electrons, typically moving through a wire. Lightning is an example of
electrical energy in nature.

Exercise 12. Match the English-Ukrainian equivalents.

1) energy conservation a) TypOiHa

2) heat b) rpasirtamiitna enepris
3) gasoline C) JBHTYH

4) gravitational energy d) rimpoenepris

5) transverse wave €) pedoBHHA

6) nuclear energy f) mampyxenictsb

7) turbine g) majbHe

8) hydropower h) Temo, HarpiBaTH
9) substance i) smepHa emepris
10) fuel j) eHeprosdepexeHHs
11) tension K) Gensun

12) engine I) momepeuna XBHIIS

Exercise 13. Give Past Participle forms of the following regular
verbs. Mind the pronunciation of the -ed ending.Translate the pairs.

a) [d]: cause, supply, carry, compare, arrange, vary, transfer ;

b) [t]: produce, pass, switch, place, develop, fix;

c) [id]: conduct, direct, convert, end, depend, heat, include.

Exercise 14. Make Passive infinitives and translate the pairs after
10
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the model:

Model: translate — be translated
nepeKagaTi — nepeKIaiaTucs
do — be done

pobuTH — OyTH 3pO0ICHUM
Use, transform, transfer, define, store, destroy, formulate,
take, create, subdivide, classify, heat, call, convert, release, burn, drive,
transmit, compress, put, determine, charge, cause, split, deliver, take,

move, make, control, produce, combine, hold.

Exercise 15. Give Ukrainian equivalents of the following word
combinations.

Can be neither created nor destroyed; can be changed from one
form to another; can be converted into mechanical energy; is stored in
the bonds of atoms and molecules; is converted to thermal energy; are
known as motion energy; is stored in the nucleus of an atom; can be
released when the nuclei are combined; the faster objects move, the
more energy is stored; is delivered by tiny charged particles.

Exercise 16. Use the verbs in brackets in the proper tense and
voice form. Translate the sentences.

1. The law of energy conservation (state) that energy can

(transform) into from one form to another but not (create) or (destroy).
2. Potential energy (reflect) the potential of an object to have motion.
3. Chemical energy (store) in the bonds of atoms and molecules.
4. Chemical energy (convert) to thermal energy when people (burn)
wood in a fireplace or (burn) gasoline in a car's engine. 5. Large
amounts of energy can (release) when the nuclei (combine) or (split)
apart. 6. The higher and heavier the object, the more gravitational
energy (store). 7. Radiant energy (include) visible light, x-rays, gamma
rays, and radio waves.

Exercise 17. Fill in the blanks with the following terms: tension,
thermal energy, nuclei, potential, kinetic energy, energy conservation,
gravitational energy, thermal energy, transverse waves, wire, radiant
energy, longitudinal waves.

1. The law of ,,. ,,, states that energy can be transformed into a
form but not created or destroyed. 2. Potential energy reflects the ... of
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an object to have motion. 3. Chemical energy is converted to ... ... .
4. Mechanical energy is energy stored in objects by ... .5. Large
amounts of energy can be released when the ... are combined or split
apart. 6. The higher and heavier the object, the more ... is stored. 7. ...

. isthe  motion of waves, electrons, atoms, molecules, substances,
and objects. 8. ... ... includes visible light, x-rays, gamma rays, and ra-
dio waves. 9. Geothermal energy is the ... ... in the earth. 10. Sound is
the movement of energy through substances in ... ... . 11. Radiant
energy is electromagnetic energy that travels in ... ... 12. Electrical
energy typically moves througha ... .

Exercise 18. Complete the sentences using English equivalents of
the words in brackets.

1. Energy can be neither (crBopena) nor (3pyiinysana) but only

changed from one form to another. 2. Potential energy reflects the
potential of an object to have (pyx). 3. Batteries, biomass, (Hadra,
npuponHuii ra3 Ta Byruuisi) are examples of chemical energy.
4.Mechanical energy is the energy stored in objects by (mampyra).
5.Nuclear energy is the energy that holds the (sapo) together.
6. Gravitational energy is energy stored in an (Bucora 006’ekTa).
7. (Kimernuna enepris) is determined by the movement of an object or
the composite motion of the (ckramosi) of an object. 8. Radiant energy
is the electromagnetic energy that travels in (momepeusHi XBuii).

Exercise 19. Translate the following sentences into English.

1. 3aranpHy eHepreTWYHy CHCTEMY MOXHa IIOAUIHTA Ha
MOTEHIIIHHY €HEeprilo Ta KIHeTUYHY eHeprito. 2. MexaHiuHa eHepris - e
€Hepris, HaKOIMYeHa B IMpeaMeTax Mij Ji€ro Hanpyrd. 3. SnepHa
EHeprisi — I eHepris, 1o 30epiraeTscs B APl aToma, eHepris, ska
yrpumye siapo ykymi. 4. Uum Bumie i Bakde 00’€KT, TUM Oiibiie
30epiraeThesa TpaBiTaliiiHoi eHeprii. 5. KiHernuna eHepris — me pyx
XBHJIb, CIIEKTPOHIB, AaTOMIB, MOJEKYJ, PEYOBHH Ta IPEIMETIB.
6. Papmiamifina eHepris BKIIOYa€E BHUAWME CBITIIO, PEHTTEHIBCHKIi
MIpOMeEHi, raMMa-TIpoMeHi Ta pamioxBudi. 7. TernoBa eHepris, abo Terio
— i€ eHepris, sKa TOXOAUTH BiJl pyXy aTOMIB i MOJIEKYJI PEYOBHHH.

Exercise 20. Answer the questions on text 2.
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1. How is energy defined in physics? 2. What does the law of
energy conservation state? 3. What does potential energy reflect?
4. What is kinetic energy? 5. What is mechanical energy? 6. How is
chemical energy converted to thermal energy? 7. How is nuclear
energy defined? 8. How can gravitational energy be explained? 9. What
does radiant energy include? 10. What does thermal energy or heat
come from? 11. How is motion energy stored? 12. How does
sound energy move through substances? 13. What is electrical
energy delivered by?

Exercise 21 . Memorize the active vocabulary to text 3.
metrology — merpoitoris
metric — MmeTpu4HUit
measure — 1) mipa ; 2) BUMiproBaTH
measurement — BUMiproBaHHS
achieve — nocsratu
unity— ynidikaris
ensure — 3abe3nevayBaTu
accuracy — TO9HICTb
set — Halip, psag
specify — BusHagatu
customary — TpaauIiHIA
International System of Units (SI) — MixkaapozHa cucTeMa OIMHHUIH
derive — moxoauTn
base unit — ocHoBHa OqMHUIIS
derived unit — moxigHa oMUHWIIA
electric current — enexTpuuHuii CTpyM
luminous — cBiToBHi
intensity — cuita; eHeprisi; iHTEHCUBHICTh
pressure — Tuck
pOWer —TI0TYKHICTh; €Heprisl
guantity — BenmnunHa
volume — o6csr, 00'eM
amount — KiTbKIiCTb
Commonwealth countries — kpainu CriBapyXHOCTI
imperial unit — iMmnepceka OTUHATISA
weight — Bara
foot (pl. feet) — byt
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pound — pyHT

watt — Bat

switch (to) — mepeliTH; nepeKIFYNTUCS
measuring instrument — BumiproBaibHUIT pUIIaT
speedometer — criimomerp

weighing scale — tepe3u

voltmeter — BonbT™eTp

calibrate — xami6pyBaTH; rpaayroBaTH

Exercise 22. Read, translate and give the gist of text 3.

Text 3. Systems of Measurement

Metrology is a science of measurement, methods and means of
ensuring their unity and ways to achieve the necessary accuracy. A
system of measurement is a set of units which can be used to specify
anything which can be measured. There are two major systems of units
used in the world: SI units, also known as the metric system,
and English units, also known as the customary or imperial system.
Most scientific measurements use units called the International System
of Units or SI for short.

There are two types of Sl units: base and derived units. Base units
are the simple measurements for time, length, mass, temperature,
amount of substance, electric current and light intensity. Many physical
guantities are then derived from the base quantities by a set of algebraic
relations defining the physical relation between these quantities. The
seven base and derived quantities and their corresponding units, are
shown in Table 1.

Tablel. Base and Derived Units

Base Quantity Base Unit
Time - t (Ssometimes T) second (S)
Length - L (sometimes I) meter (m)
Mass - m (sometimes M) kilogram (kg)
Electric Current - | (sometimes i) ampere (A)
Temperature - T (sometimes q ) kelvin (K)
Amount of Substance - nor N mole (mol)
(sometimes )

| Luminous Intensity (amount of | candela (cd)
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light)

Derived Quantity Derived Unit
Energy - E joule J)
Force - F newton (N)
Power - P watt (W)
Pressure - P pascal (Pa)
Work - W joule (J)

The mechanics is based on just the first three of base quantities:
the second, the meter and the kilogram, i.e.on meter-kilogram-second
system (MKS). An alternative metric system, still widely used, is the
centimeter-gram-second system (CGS).

Before SI units were widely adopted worldwide, the British
system of English units and later imperial units were used in Britain, the
Commonwealth countries and the United States. Imperial units for
measuring distance, weight and time are the foot, pound and second. It
is interesting to note that many imperial units remain in use in Britain,
despite the fact that it has largely switched to the SI system. Road signs
still indicate miles, yards, miles per hour, etc.

Examples of measuring instruments include the thermometer,
speedometer, weighing scale and voltmeter. In order to measure
accurately, measuring instruments must be carefully constructed and
calibrated.

Exercise 23. Find in text 3 the English for:

HayKa MPO BHUMIPIOBAHHS; JOCATTH HEOOXIAHOI TOYHOCTi; CYKYIHICTBH
OIIMHHIIB; 3alpOBA/DKYyBAaTH Ta 3aCTOCOBYBATH CTAHMAPTHI OIMHUIIL
BCTAaHOBIIEHI MDKHAPOIHUM JIOTOBOPOM; MixHapogHa cucTeMa
OJMHUITH; OCHOBHI / TIOXiJHI ONWHUIlI; 0a30B1 OMUHUIIl BUMIPIOBAHHS,
¢biznuHl BemUUMHM, psA  anreOpaidHUX CIIBBITHOIIEHB;, IMITEPCHKi
ONVHWIN; BUMIPIOBAIbHI TPWIATN; BHUMIPIOBATH TOYHO; PETEIHEHO
CKOHCTPYHOBaHi Ta BifKamiOpoBaHi.

Exercise 24. Match the English-Ukrainian equivalents in the right
and left columns.

1) accuracy a) Bara

2) base unit b) iHTeHCHBHICTE CBiTIIA
3) scale C) mnpuian

4) derived unit d) BenuuuHa
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5) measurement €) pedoBHHA

6) light intensity f) Hanpyra

7) stress d) TO4YHICTB

8) quantity h) noexuna

9) instrument i) OCHOBHA OTUHHMIISA
10) weight J) umkama, Mmacmrad
11) electric current K) enexkrpuunuii cTpym
12) substance 1) moximHa omuHUII
13) length M) BUMIpIOBaHHS

Exercise 25. Fill in the blanks with the terms: instruments, foot,
guantities, system, pound, measurements, second, units, set. Translate
the sentences.

1. A system of measurement is a ... of units which can be used to
specify anything which can be measured. 2. Base ... are the simple ...
for time, length, mass, temperature, amount of substance, electric
current and light intensity. 3. Many physical ... are derived from the
base ... by a ... of algebraic relations. 4. Sl is the widely adopted ... of
units. 5. Imperial units for measuring distance, weight and time are the

vy «es ... . 6. In order to measure accurately, measuring ... must be
carefully constructed and calibrated.

Exercise 26. Translate the following sentences into English.

1. Merpororig - e Hayka Mpo BUMIpPIOBaHHS, METOAH 1 3aco0H
3a0e3medenHss iX yHidikamii Ta NUDIIXH JOCATHEHHA HEOOXimHOI
TOYHOCTI. 2. Y CBITi iCHYIOTH J{Bi OCHOBHI CHCTEMH OJMHUIIb: OJWHUIII
CI, TakoXx BiIOMi SIK METPHYHA CHCTEMA, Ta aHTJIIMCHKI OJUHHIT, TAKOXK
BiOMi fIK TpanauiliiiHa abo iMrepcbka cuctema. 3. ba3oBi opwmHMI —
[le HaWmpOCTINI OAWHWIN BHUMIPIOBaHHS dacy, MJOBXHHH, MacH,
TEMIIEPaTypH, KUIBKOCTI PEYOBHHHM, ENEKTPUYHOTO CTPYyMy Ta CHIIU
cBiTia. 4. MexaHika 0a3yeThCs JUIIIE HA TIEPIIUX TPHOX 3 [IUX BEITUYHH:
CeKyHJla, MeTp 1 Kiorpam, TOOTO Ha CHCTEMi METp-KiJIorpaM-ceKyHaa.
5. Bce mie mmpoko BUKOPHCTOBYETHCSI CHCTEMa CaHTUMETPIB-TpaMiB-
CeKyHI. O. BuwmiproBanpHi mpuiagy MOBHUHHI OyTH pETENBHO
CKOHCTpYHOBaHi Ta BiKamiOpoBaHi.

Exercise 27. Answer the questions on text 3.
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1. What is metrology? 2. How is a system of measurement used?
3. Why are standard units established by the governments? 4. What two
major systems of units are used in the world? 5. What system of units do
most scientific measurements use? 6. What is the difference between
base and derived units? 7. What units is the mechanics based on?
8. What is an alternative metric system? 9. What units remain in use in
Britain? 10. What are the examples of measuring instruments?

Exercise 28. Learn the active vocabulary to text 4.
distinct — okpemuii
observable — momiTHMi, oueBUIHUHI
melt — ranyTH, maBuTH(CS)
melting point — Temneparypa riaBieHHs
boil — xumiTi
boiling point — TemnepaTtypa KumiHHs
retain — 36epiraTu
confine — oOMexyBaTu
bond — 3B's130K
tightly — mirHo, minsHO
shape — dpopma
density — minbHiCTH
loosely — ci1abo, BimbHO
vapor — mapa
container — eMHicTb
expand — po3IIUPSATHCS
disperse — posciroBaTrCh
reduce — 3MeHITyBaTH
COMPress — cTuckatu
universe — BcecBit

Exercise 29. Read, translate and give the gist of text 4.
Text 4. States of Matter

In physics a state of matter is one of the distinct forms in which
matter can exist. Four states of matter are observable in everyday life:
solid, liquid, gas and plasma. Near absolute zero a substance exists as a
solid. As heat is added to this substance it melts into liquid at its melting
point, boils into gas at its boiling point and if heated high enough would
enter a plasma state.
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A solid is a state of matter that retains its shape and density when
not confined. So, solids tend to have a rigid shape, as the atoms or
molecules of matter in the solid state are generally compressed and
tightly connected through chemical bonds. Solids also have a high
density, meaning that the particles are tightly packed together. Because
of this, particles in a solid have very low Kinetic energy.

A liquid is a type of matter with specific properties that make it
less rigid than a solid. In a liquid, the particles are more loosely packed
than in a solid. A liquid can flow and does not have a specific shape like
a solid. Much like solids, liquids, most of which have a lower density
than solids, are incredibly difficult to compress.

A gas is a substance that is in a gaseous or vaporous state of matter.

A gas has no definite shape or volume. If not confined to a container, a
gas disperses into space; if confined, the gas will expand to fill its
container. When a gas is put under pressure by reducing the volume of
the container, the space between particles is reduced and the gas is
compressed.

Plasma is not a common state of matter here on Earth, but it may
be the most common state of matter in the universe. Stars like the sun
are essentially superheated balls of plasma.Plasma consists of highly
charged particles with extremely high kinetic energy. Like a gas, plasma
can change its volume and shape, but unlike a gas, it can also change its
electrical charge.

Exercise 30. Complete the sentences by matching clauses of the
left and right columns.
1. Solids a) can change its volume and
shape, but can also change its
electrical charge

2. Liquids b) have a certain volume but can
change shape as they flow.

3. Gases c)are relatively rigid, definite
volume and shape.

4. Plasma d) do not have a specific volume
or shape.

Exercise 31. Give English equivalents of the following terminological
word combinations.
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CraH pe4oBUHH,; OJU3BKO aOCOIIOTHOT'O HYJIS; IEPETBOPIOETHCS HA
piAMHY; TIpU TEMIIEPaTypi IJIABJICHHS; NEPETBOPIOETHCS HA Ta3; IPU
TeMIepaTypi KUMIHHS, MEPEXOIUTh Yy CTaH Iula3Mmu; 30epirae CBOKO
(¢hopMy 1 TYCTHUHY; MIITHO 3'€IHAHI XIMIYHUMU 3B'SI3KaAMHU; MAIOTh BHCOKY
IIUIBHICTh; MAIOTh MEHINY IIUIBHICTh, MOMIOHO IO raszy; HEHMOBIpHO
Ba)XXKO CTHUCKAaTH; OOMEKCHHI EMHICTIO; PO3CIIOEThCA B IPOCTOPI;
CKJIaJIA€ThCS 3 BHUCOKO 3aps/KCHMX YaCTHHOK;, MOXE 3MIHIOBATH CBIi
00'eM 1 (hopMy; MOXKE 3MIHIOBATH CBil €ICKTPUUHUIN 3apsi]I.

Exercise 32. Complete the sentences using English equivalents
of the words in brackets.

1. In physics, a (cran peuoBunwu) is one of the distinct forms in
which matter can exist. 2. Near absolute zero, a (peuosuna) exists as a
(tBepme Tino). 3. As heat is added to this (peuosuna) it melts into
(pinuua) at its (remmeparypa mnaBnenHs), boils into gas at its
(remneparypa xuminus), and if heated high enough would enter a (cran
mra3mu). 4. (TBepze Tino) is a state of matter that retains its (dpopma i
miaeHicTs) When not confined. 5. (Pimuum) are incredibly difficult
(ctuckatum). 6. When a gas is put under pressure the gas (cTucKaeThes).
7. Like a gas, plasma can change its (o6'em i ¢popma), but unlike a gas,
it can also change its (emexrprunmii 3apsi).

Exercise 33. Translate into English.

1. V noBcAKIEHHOMY XKHTTI MOJKHA CIIOCTEPITaTH YOTUPH CTaHU
PEYOBMHU: TBEpJE TUIO, pimuHa, ra3 i masma. 2. [lpu abcomoTHOMY
HyJll pedoBHHA icHye sk TBepae Timo. 3. Ilpm momaBanHiI Terma 1o
PEUYOBMHM BOHA TIIEPETBOPIOETHCS HA pIAMHY TPH  TeMIepaTypi
miaBieHHs. 4. PiguHa Moke TeKTH 1 He Mae TeBHOI GOpMH, SIK TBEpIE
timo. 5. Ilpu Temmeparypi KUTiHHS peYOBHHA IIEPETBOPIOETHCS Ha Ta3.
6. SIKIIO HArpiTH PEYOBUHY JOCHTh CHIIbHO, BOHA Mepeijie B CTaH
wiasmd. /. Sk i ras, rasmMa Moske 3MiHIOBaTH CBiit 00'eM i hopmy.

Exercise 34. Answer the questions on text 4.

1. What states of matter are observable in everyday life? 2. How
do substances change their state? 3. What are the main characteristics of
solids? 4. What are the specific properties of liquids? 5. What states of
matter are referred to as gas? 6. What are the distinctive properties of a
gas? 7. What are the similarities and differences between gases and
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plasma?

Exercise 35. Learn the active vocabulary to text 5.
solid mechanics — mexanika TBep0TO Tija
internal — BHyTpitHii
materials science — marepiaao3HaBCTBO
dental — cromaronoriunuit
surgical — xipypriunuit
concrete — Geron
disturbance — 30ypenHs
partial — vactkoBuit
equilibrium — pieHoBara
initial — mouaTkoBHMit
failure — pyitnyBanHsi; BiimoBa (B po0OTi)
biomechanics — 6iomexanika
bone — kicTka
heart tissue — ceprieBa TkaHuHA
soil — rpynT
rock — ripcbka mmopoja, KaMidb
propagation — mormmpeHHs
mining — riparu0a00yBHA IPOMHCIIOBICTD
aeronautical — aBiariifinuit
maritime/marine — MopchKwii
aerospace — 1. moBIiTpsSIHO- KOCMIYHHH MpocTip 2. AepoKocMidHa
(TexHika)
engineering — imKeHepis, MaMHOOYIyBaHHSI
civil engineering — 1uBiIbHE OYMIBHHIITBO
fracture and damage mechanics — mexanika pyiHyBaHHs Ta
TOIIKO/DKEHb
crack-growth mechanics — mexanika pocTy TpiluH
COMpOSite — KOMITO3UTHHU, CKIIAIHUI
reinforced — apmoBanwii, 3MilTHEHU
reinforced concrete — 3asizo6eTon
fiber glass — ckmoBomokuo
computational mechanics — oGumcaroBanLHA MeXaHiKa
numerical solution — yrcenbHe piteHHs
finite element method (FEM) — meron ckinuennux enementis (MCE)
Exercise 36. Read, translate and give the gist of text 5.
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Text 5. Solid Mechanics

Solid mechanics, also known as mechanics of solids, is the branch
of mechanics that studies the behavior of solid materials, especially their
motion and deformation under the action of forces, temperature chang-
es, phase changes and other external or internal factors.

Solid mechanics is fundamental for civil, aerospace, nuclear, bi-
omedical and mechanical engineering, for geology and for many
branches of physics such as materials science. It has specific
applications in many other areas, such as understanding the anatomy of
living beings and the design of dental prostheses and surgical implants.

Solid mechanics applies a wide range of available solid materials,
such as steel, wood, concrete, biological materials, textiles, geological
materials and plastics.

The most common topics covered in solid mechanics include:
stability of structures - examining whether structures can return to a
given equilibrium after disturbance or partial/complete failure;
dynamical systems - dealing with mechanical systems highly sensitive
to their given initial position;
thermomechanics - analyzing materials with models derived from
principles of thermodynamics;
biomechanics - solid mechanics applied to biological materials e.g.
bones, heart tissue;
geomechanics - solid mechanics applied to geological materials e.g. ice,
soil, rock;
vibrations of solids and structures - examining vibration and wave
propagation from vibrating particles and structures i.e. vital in
mechanical, civil, mining, aeronautical, maritime/marine, aerospace
engineering;
fracture and damage mechanics deals with crack-growth mechanics in
solid materials;
composite materials - solid mechanics applied to materials made up of
more than one compound e.g. reinforced plastics, reinforced concrete,
fiber glass;
variational formulations and computational mechanics - numerical
solutions to mathematical equations arising from various branches of
solid mechanics e.g. finite element method (FEM);
experimental mechanics - design and analysis of experimental methods
to examine the behavior of solid materials and structures.
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Exercise 37. Translate the following phrases into Ukrainian and use
them in sentences of your own.

To study the behavior of solid materials; under the action of forces;
wide range of available solid materials; to return to a given equilibrium;
after disturbance or partial/complete failure; to examine vibration and
wave propagation; to deal with crack-growth mechanics; to make up of
reinforced plastics, concrete, fiber glass; highly sensitive to the given
initial position; models derived from principles of thermodynamics;
finite element method; to examine the behavior of solid materials.

Exercise 38. Match the English-Ukrainian equivalents.

1) Civil engineering a) TMOIIKOHKEHHS

2) computational b) pyiinyBanHs
mechanics

3) materials science C) MOIIMpPEHHS

4) numerical solution d) 36ypenns

5) damage €) MexaHiKa POCTY TPIillIMH

6) equilibrium f) wmarepianoszHaBcTBO

7) disturbance 0) YHCITOBHI PO3B'A30K

8) failure h) nwuBiIBEHE OYMIBHUIITBO

9) propagation i) piBHOBara

10) crack-growth j) obumciroBaapHa MexaHika
mechanics

Exercise 39. Find in text 5 the English for:

BMBYAE€ TIOBEMIHKY TBEpAMX MaTepialiB; Mix /Mi€l0 CHJI, 3MiH
TeMIeparyp, (a3oBUX 3MiH; MIMPOKHH CIEKTP JOCTYITHHUX TBEPIUX
MaTepianiB;, TOBEPHYTHCA IO 3aJaHOi PIBHOBArdW; IyXe YYyTIHBI JIO
MOYAaTKOBOTO TIOJIOXKEHHS; po0OoTa 3 MEXaHIYHUMH CHCTEMaMH,
TPYHTYIOTBCS Ha TIPUHIHIIAX TEPMOAMHAMIKH, BHBYEHHs BiOparlii Ta
TIOIIUPEHHST XBWJIb, BKpall HEOOXiHI B MAaIIMHOOYIyBaHHI; BHBYAE
MEXaHIKy pOCTy TpIIIMH; CKIAQJaloThCsl 3 apMOBAaHOI IUIACTMACH,
3a)1i300€TOHY, CKJIOBOJIOKHA; YHCENIbHI PO3B'SI3KM  MaTEeMaTHYHUX
PiBHSIHB; METOJl CKIHUYEHHHX €JIEeMEHTIB; JOCIIPKYBaTH MOBEIIHKY
TBEPJUX MaTepiaiiB 1 KOHCTPYKILil.

Exercise 40. Match the terms in the left column with definitions in
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the right column.

1. Solid mechanics a) deals with crack-growth mechanics in
solid materials.

2. Stability of structures | b) examining vibration and wave propaga-
tion from vibrating particles and structures.

3. Dynamical systems ¢) solid mechanics applied to materials made

and chaos up of more than one compound .

4. Thermomechanics d) the branch of mechanics that studies the
behavior of solid materials.

5. Biomechanics e) numerical solutions to mathematical

equations arising from various branches of
solid mechanics.

6. Geomechanics f) examining whether structures can return to
a given equilibrium after disturbance or par-
tial/complete failure

7. Vibrations of solids | g) dealing with mechanical systems highly

and structures sensitive to their given initial position.

8. Fracture and h) design and analysis of experimental
damage mechanics methods.

9. Composite i) solid mechanics applied to biological ma-
materials terials.

10. Variational j) solid mechanics applied to geological ma-
formulations and terials.

computational mchanics

11. Experimental k) analyzing materials with models derived
mechanics from principles of thermodynamics.

Exercise 41. Translate the following sentences into English.

1. Mexanika TBEpAOTO Tila — € PO3ALUT MEXaHIKH, IO BUBYAE
MOBENIHKY TBepAMX MartepiamiB. 2. MexaHika TBepIOro Tijla Mae
(yHIaMeHTanpHe 3HAYEHHS IS [HMBUTRHOI, aepOKOCMIYHOI, SIAEPHOI,
OloMeanyHOi Ta MamIMHOOYMIBHOI iHXeHepii, Treonorii Ta OaraTtbox
iHIMX ramyseil. 3. Y MexaHilli TBEpAOro Tijia 3aCTOCOBYETHCS IIUPOKUN
CIIEKTP JOCTYITHUX TBEPIHMX MaTepialiB, TAKUX SIK CTallb, JI€PEBO, OETOH,
OloMoriuyHi MaTtepiany, TEeKCTHIIb, T€OJIOTIUHI MaTepiadl Ta TUIACTMACH.
4. TepmomexaHika — IIe aHaJi3 MaTepialliB 3a JOMOMOTOK MO/IENEH, 10
IPYHTYIOTbCS. Ha TNPUHOUNAX TepMoauWHaMikk. 5. biomexaHika —
MexaHiKa TBEpJOro Tijla, IO 3aCTOCOBYETHCA MO0 O10JOriYHHX
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MaTepiaiB. 6. Tl'eomexanika — MexaHika TBEpPAOro Tila, IO
3aCTOCOBYETHCS 70 TEOJOTTYHHMX MaTepiaiiB. 7. MexaHika pyiHHyBaHHS
Ta TONIKO/UKEHh BHMBYAE MEXaHIKy POCTY TpPIIMH y TBEPAUX
Matepianax.8. KoMmno3uTHi MaTepiaiv - MaTepiaiy, 10 CKIAIarThCs 3
JCKITBKOX KOMIIOHEHTIB, HANpWKIaa, 3 apMOBaHMX IIJJacTMac,
3aJ1i300€TOHY, CKIIOBOJIOKHA.

Exercise 42. Answer the gquestions on text 5.
1. What is solid mechanics? 2. What does solid mechanics study?
3. Where does solid mechanics find its application? 4. What solid mate-
rials are used in solid mechanics? 5. What do common topics covered in
solid mechanics include?

Exercise 43. Memorize the following words and word
combinations to text 6.
fluid dynamics — rizporasoantamika
fluid mechanics — mexanika pignH i ra3iB
behavior — moBeninka
subdiscipline — migpo3min auctMIIIiHK
calculating force — pospaxyskosa cuiia
determine — Bu3HavaTH
flow rate — mBuAKiCTH MOTOKY
petroleum — madra
pipeline — Tpy6ompoBi
property — xapakTeprucTHKa, BIACTUBICTD; SKICTh
predict — mporao3zyBatu
nebula (pl. nebulae) — tymanuicts
interstellar space — mix3opstHU# IPOCTIp
fission weapon— siiepna 36post
traffic engineering — texHosoris pyxy TpaHCIOPTY
consider — posrisaTu
working medium — po6oua pedoBrHa
laminar flow — naminapuwmii morik
smooth — mrasuwii
turbulent flow — TypOynenTHuiIt TOTIK
chaotic — xaoruunuit
ViSCOsity— B'sI3KiCTh
drainage system — gpeHakHa cHCTEMa, CHCTEMa BOJIOBIIBEICHHSI
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Wwing — Kpuiio

equalize — BupiBHIOBaTH

pump — Hacoc

fan — BentusTOp

blower — oBiTpoxyBKa, BEHTHIATOD
COMPressor — KoMIpecop

turbine — Typ6ina

skyscraper — xMapodoc

smokestack — qumoBa Tpyba

shopping plaza — toproBenbpHUI LIEHTP
circulatory system — kpoBoHOCHA crCcTeMa
substitute — 3aMiHHUK; 3aMiHATH

artificial — mryunuit

heart-lung machine — anmapar mTy4Horo KpoBoooiry
breathing aid — amapat mry4soro quxaHHs

Exercise 44. Read, translate and write a brief summary of text 6.

Text 6. Fluid Dynamics

Fluid mechanics deals with the behavior of fluids at rest and in
motion. Fluid dynamics is a subdiscipline of fluid mechanics that deals
with fluid flow. It has several subdisciplines itself, including
aerodynamics (the study of air and other gases in motion) and
hydrodynamics. Fluid dynamics has a wide range of applications,
including calculating forces and moments on aircraft, determining the
flow rate of petroleum through pipelines, predicting weather,
understanding nebulae in interstellar space and modeling fission weapon
detonation. Some of its principles are even used in traffic engineering,
where traffic is cosidered as a continuous fluid.

Knowledge and understanding of the basic principles and
concepts of fluid mechanics are essential to analyze any system in
which a fluid is the working medium. The solution to a fluid dynamics
problem typically involves the calculation of various properties of the
fluid, such as flow velocity, pressure, density and temperature, as
functions of space and time.

Flow can also be either laminar or' turbulent. Laminar flow is
smoother, while turbulent flow is more chaotic. One important factor in
determining the state of a fluid’s flow is its viscosity or thickness. The
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higher the viscosity, the more laminar flow. Laminar flow is desirable
in many situations, such as in drainage systems or airplane wings,
because it is more efficient and less energy is lost. Turbulent flow can
be useful for causing different fluids to mix together or for equalizing
temperature.

We can give many examples. The design of all types of fluid
machinery including pumps, fans, blowers, compressors and turbines
clearly requires knowledge of the basic principles of fluid mechanics.
Heating and ventilating systems for private homes and large office
buildings and the design of pipeline systems are further examples of
technical problem areas requiring knowledge of fluid mechanics. It is
commonplace® today to perform model studies to determine the
aerodynamic forces on and fields around, buildings and structures.

! gither...or — a6o... a60
2 commonplace — 3Buyaiina cripaBa(pid, IpaKTHKa)

These include studies of skyscrapers, baseball stadiums, smokestacks
and shopping plazas. The circulatory system of the body is essentially a
fluid system. It is not surprising that the design of blood substitutes,
artificial hearts, heart-lung machines, breathing aids and other such
devices must rely on the basic principles of fluid mechanics.

Exercise 45. Translate the following word combinations.

To deal with the behavior of fluids at rest and in motion;
to have a wide range of applications; to include calculating forces and
moments on aircraft; to determine the flow rate of petroleum through
pipelines; to be used in traffic engineering; to be treated as a continuous
fluid; to determine the state of a fluid’s flow; to involve the calculation
of various properties of the fluid; can also be either laminar or turbulent;
to determine the aerodynamic forces.

Exercise 46. Find in text 5 the English for:
MOBEIIHKA PiJIMH y CTaHi CIIOKOK Ta i Yac pyXy; pO3paxyHOK CHII i
MOMEHTIB Ha JliTakax; BU3HAYEHHS IIBHJKOCTI TOTOKY HadtH B
TpyOOIPOBOAAX;TPOrHO3YBAHHSI MIOTO/IM; TEXHOJIOTIS PYXY TPAHCIOPTY;
poboya peYoBHHA; PO3TIISIIAETHCS SK Oe3MEepepBHUN TOTIK; B'SI3KICTh
abo TycTHHA, JIaMiHapHUH TMOTIK; TYPOYJEHTHHH NOTIK, IpeHaXHi
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CUCTEMH; KpWJa JIITaKiB; TiIpaBlliyYHEe OOJAJHAHHS; OMAJIIOBAJILHI Ta
BEHTWIALIMHI CUCTEMU; aepOAMHAMIYHA CUJIA.

Exercise 47. Put the verbs in brackets into the correct active or
passive tense forms.

1. Fluid mechanics (deal) with the behavior of fluids at rest and in
motion. 2.Daniel Bernoulli (1700-1782) (consider) the properties of
basic importance in fluid flow. 3. Any fluid at rest (exert) pressure.
4. As the fluid (begin) to move, a portion of the static pressure (convert)
into what Bernoulli called dynamic pressure or the pressure of
movement. 5. The Bernoulli principle (have) a wide range of
applications in engineering fluid dynamics. 6. Fluid dynamics (be) a
subdiscipline of fluid mechanics that (deal) with fluid flow. 7. Fluid
dynamics (have) several subdisciplines itself, including aerodynamics
and hydro-dynamics.

Exercise 48. Translate into English.

1. TigporazogmHamika — II€ PO3AUT MEXaHIKH PIIWHH, SKHHA
BHMBYa€ pyx pimuHu. 2. [imporasoguHamika Mae€ KibKa IiITUCLMILIIH,
BKJIIOYAIOYH aepOAMHAMIKY Ta TigpomuHaMiky. 3. I'igpomuHaMika Mae
NIUPOKUH  CIIEKTP 3aCTOCYBaHb, BKJIIOYAIOYM PO3PAaxXyHOK CHJI i
MOMEHTIB Ha JIiTakaX, BU3HAYCHHS INMBUAKOCTI IOTOKY HapTH B
TpyOONpoBOIaX, MPOrHO3yBaHHS MOTO/IU, JOCTI/DKEHHS! TyMaHHOCTEH y
MDK30pPSTHOMY TIPOCTOpI Ta MOJAENIOBaHHS JAETOHAIii simepHoi 30poi.
4. OmauM 3 BaKIMBHX (DaKTOpiB, IO BU3HAYAE CTAH MOTOKY PiTUHU, €
i B'I3KICTh 200 MIIBHICTE. 5. JlamiHapHMI MOTIK OLIBIN TUIABHUM, B TOU
Yac K TypOyJIeHTHHI MOTIK OUTbIN XaoTWuHHM. 6. JlamiHapHHN MOTIK
BHKOPHCTOBYETHCS Y HPEHAXHUX CHCTeMax abo Kpwiax JITaKiB.
7. OmamoBajbHa Ta BEHTHIIAIIHA CUCTEMH JIJISl IPUBATHUX OYAWHKIB i
BENMKUX OQICHUX OyHiBENb, a TaKOX IPOEKTYBAaHHS TPyOOIPOBiTHUX
CHCTEM BUMAararoTh 3HaHb MEXaHIKW PiIuHU.

Exercise 49. Answer the questions on text 6.

1. What does fluid mechanics deal with? 2. What subdisciplines is
fluid dynamics subdivided into? 3. What are the applications of fluid
dynamics? 4. What calculation does the solution to a fluid dynamics
problem typically involve? 5. What is the most important factor that
determines the state of fluid flow? 6. What are the distinctive
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characteristics of laminar and turbulent flows? 7. What areas require
knowledge of the basic principles of fluid mechanics?

Exercise 50 Memorize the following words and word combinations
to text 7.
investigate — mocimipKyBaTH, BUBYATH
input — 1. BBOAMTH; 2. BBEACHHS, MiABEACHHS, TOAaYa
OCCUr — BUHUKATH
generalization — y3aranbHeHHsI
transfer — 1. mepenaBatu 2. epeaaya
COiN — BUHAXOIUTH,CTBOPIOBATH (HOBI CITOBA)
flame — monym'st
conduction — npoBigHICTH
conductor — npoBiTHUK
Convection — KOHBEKILis, TEMI000MIH
dense — minpHUR
warm — 1.teruio; 2. HarpiBaTH
cool — 1. mpoxomoza; 2. mpoXOIOAHHUIA; 3.0X0N0MKYBATH
radiate — BunpominroBaTH
radiation — BunpomiHrOBaHHS
generate — reHepyBaTH, yTBOPIOBATH
transparent — mpozopuii
medium (pl. media) — 3aci6; croci6; cepemoBuiie
emit — BUIIpOMIHIOBATH
emission — BUIIPOMIHIOBAaHHS
infrared — indpauepBonmii
frequency — wacrora
British thermal unit (Btu) — 6purarchka TeroBa OqUHUIIS
supersede — 3aMiHATH, BUTICHATH

Exercise 51. Read, translate and give the gist of text 7.

Text 7. Thermomechanics
Thermomechanics is a scientific discipline which investigates the
behavior of bodies (solid, liquid and gas) under the action of forces and
heat input. Thermomechanical phenomena commonly occur in the
human environment, ranging from the action of solar radiation to the
technological processes. Thermomechanics is a generalization of
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classical mechanics and thermodynamics. Thermodynamics is the study
of the conversion of heat energy into different forms of energy. Heat
energy moves in three ways: conduction, convection and radiation.

Conduction occurs when energy is passed directly from one item
to another. Conduction is the most common form of heat transfer and
occurs via physical contact. Examples would be to place your hand
against a window or place metal into an open flame. The heat is being
conducted from the hot area to the colder area. Metals are excellent
conductors of heat energy. Wood or plastics are not.

Convection is the movement of gases or liquids from a cooler
spot to a warmer spot. When a fluid, such as air or a liquid, is heated
and then travels away from the source, it carries the thermal energy
along. This type of heat transfer is called convection. The fluid above a
hot surface expands, becomes less dense and rises. As the hot air rises, it
pushes colder air down. Warm air is lighter than cold air and so it rises.
During the daytime cool air over water moves to replace the air rising
up as the land warms the air over it. During the night time the directions
change, i.e. the surface of the water is sometimes warmer and the land is
cooler.

Radiation is the final form of movement of heat energy. Thermal
radiation generates from the emission of electromagnetic waves. These
waves carry the energy away from the emitting object. Radiation occurs
through a vacuum or any transparent medium (either solid or fluid).
All materials radiate thermal energy based on their temperature. The
hotter an object, the more it will radiate. The sun is a clear example of
heat radiation that transfers heat across the solar system.

The British thermal unit (Btu) is a unit of heat energy in the
English system of measurement. It is widely used in English-speaking
countries and in the USA as a unit of heat quantity. In other countries,
its analogue was the calorie. Currently, both Btu and calorie are being
superseded by the SI unit, the joule. The term ‘joule’ is also named after
James Joule. A thousand joules is equal to one British thermal unit, i.e.
1,000 joules = 1 Btu. Around the world scientists measure energy in
joules rather than Btus.

Exercise 52. Find in text 7the equivalents of the followin g.
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1. TepmomexaHika — II€¢ HayKoOBa [AWCIMIUIIHA, SKa BHUBYAE
MOBENIHKY TUT (TBEPAMX, PIAKUX 1 ra3omomiOHuX) Mix Jier0 cui i
HaAXOomKeHHs Tera. 2. TepMoMexaHika 00'€JHYe KIaCHUHY MEXaHIKy i
TepMoauHamiky. 3.TepMoaMHaMika  BHBYA€E TEPETBOPECHHS TEILIOBOT
eHeprii B pi3Hi ¢opmu eHeprii. 4. Pyx TemnoBoi eHeprii 3iiCHIOETbCS
TphOMa CIOCOOAMH: TMPOBIIHICTIO, KOHBEKIIIE€I0, BUIIPOMIHIOBAHHSIM.
5. IpoBimmicte  BinOyBaeThCs, KOMM  €HEPris  MEpedaeThCs
0e3ro cepeaHbO BiJ OHOTrO mpeaMmera o iHmoro. 6. KonBekiis — 1e
MepeMIllieHHsT Ta3iB abo PiAWH 3 OUIBII MPOXOJIOTHOTO MICIS B OUIBII
terie. 7. Yci MaTepiaiu BUIPOMIHIOIOTH TEIUIOBY €HEPTII0 3aJISKHO Bijl
CBO€I TEMIIEPATYPHU.

Exercise 53. Translate the following word combinations.

Behavior of bodies; human environment; solar radiation;
conversion of heat energy; to be conducted from the hot area to the
colder area; to become less dense; to carry the energy away from the
emitting object; transparent medium; to radiate thermal energy; to
transfers heat across the solar system; British thermal unit; a unit of heat
quantity; SI unit; to be named after an English scientist; to measure en-
ergy in joules rather than Btus.

Exercise 54. Answer the guestions on text 7.

1. What does thermomechanics investigate? 2. What is thermome-
chanics? 3. Why was the term coined? 4. When does thermomechanical
heat transfer phenomenon occur? 5. What are three main types of heat
transfer? 6. When does conduction occur? 7. What is convection?
8. How does radiation occur? 9. What is British thermal unit? 10. How
is a Joule defined?

Exercise 55. Change the following sentences into the Passive
Voice.

1. Thermomechanics investigates the behavior of bodies.
2. An English scientist James Prescott Joule coined the term
‘thermodynamics’. 3. A fluid carries the thermal energy. 4. The hot air
pushes colder air down. 5. All materials radiate thermal energy. 6. Heat
radiation transfers heat across the solar system. 7. Around the world
scientists measure energy in joules rather than Btus.

Exercise 56. Use the verbs in brackets in the proper form.
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1. Thermomechanics (investigate) the behavior of bodies under the
action of forces and heat input. 2. Thermomechanical phenomena
commonly (occur) in the human environment. 3. Heat energy (move) in
three ways: conduction, convection and radiation. 4. Conduction
(occur) when energy (pass) directly from one item to another. 5. The
fluid above a hot surface (expand), (become) less dense and rises. 6. As
the hot air rises, it (push) colder air down. 7. All materials (radiate)
thermal energy based on their temperature.

Exercise 57. Memorize the following words and word
combinations to text 8.
resulting from — B pe3ynbraTi
relative — BigHocHuUM
attraction — npuTsranus
repulsion — BimmToBXyBaHHS
encounter — po3risaTv, BBaXKaTh
current — ctpym
potential difference — pizuurs morenmiasiis
noticeable — momitaui
conduct — poBoxuTH
volt — BosIBT
voltage — mampyra
resistance — ormip
produce — cTBOproBaTH
insulate — i3omoBaTH
insulator — izosTOp (HEMPOBITHIK)
rubber — ryma
copper — Miab
dangerous — nebe3meunuit
shock — ymap
sufficient — mocrarwiii
spark — ickpa, cranax
discharge — pospsmkeHHst

Exercise 58. Read, translate and write a brief summary of text 8.

Text 8. Electrodynamics
Electrical energy is a form of energy resulting from the flow of
electric charge. Energy is the ability to do work or apply force to move
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an object. In the case of electrical energy, the force is electrical
attraction or repulsion between charged particles.

Electrical energy may be either potential energy or kinetic energy,
but it is usually encountered as potential energy, i.e. energy stored due
to the relative positions of charged particles or electric fields. The
electrons are passed from atom to atom, creating an electric current from
one end to the other if there is a potential difference. The volt is the Sl
unit of potential difference. The movement of charged particles through
a wire or other medium is called current or electricity.

Electric current can heat a conductor. If the current is high then it
is possible that a noticeable amount of heat is generated. The actual
amount of heat is governed not only by the current, but also by the
voltage and resistance of the conductor. Electric current can produce
magnetic effects.

Electricity is conducted through some things better than in others.
Its resistance measures how well something conducts electricity. Some
things hold their electrons very tightly and electrons do not move
through them very well. These things with very high resistance are
called insulators. Materials such as rubber, plastic, cloth, glass and dry
air are good insulators and can be used to insulate conductors — other
materials with some loosely held electrons, moving through them very
easily. Most metals like copper, aluminum or steel are good conductors.
An example is plastic insulation around electric wires. This stops people
from touching the conductor and — if it is live (carrying current) — from
getting a dangerous electric shock. The intensity of the current is
measured in amperes. The Sl unit of electrical work is the watt.

There is also static electricity, which is a form of electrical
potential energy. If sufficient charge builds up, the electrical energy may
be discharged to form a spark (or even lightning), which has electrical
Kinetic energy.

Exercise 59. Complete the sentences with English equivalents of
the words in brackets.

1. Electrical energy is a form of energy resulting from the flow of
(emextpuunumii 3apsm).2. In the case of electrical energy, the force is
electrical (mpursranus) or (BimmroBxyBauHs) between (3apsmxeni
gactunku). 3. The electrons are passed from atom to atom, creating an
(enextpuunuii ctpym) from one end to the other if there is a (pizHuLA
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norenmianie). 4. The actual amount of (Temo) is governed not only by
the (ctpym), but also by the (mampyra) and (omip) of the (mpoBigHUK).
5. (Enextpuunuii ctpym) can produce (marHitHi epextH). 6. The things
with very high (omip) are called (i3omsTopu). 7. Most metals like copper,
aluminum or steel are good (poOBiTHUKH).

Exercise 60. Translate and comment upon the following the word
combinations and comment upon the verb grammar forms/

To result from the flow of electric charge; electrical attraction or
repulsion between charged particles; may be either potential energy or
kinetic energy; can heat a conductor; is governed by the voltage and
resistance of the conductor; can produce magnetic effects; works
through electromagnetism; hold electrons very tightly; loosely held elec-
trons; are called insulators; can be used to insulate; stops from touching
the conductor; stops from getting an electric shock; passes in a conduc-
tor per unit of time; is measured in amperes.

Exercise 61. Put the verbs in brackets into the correct active or
passive tense forms.

1. Electrical energy (result) from the flow of electric charge. 2. All
matter (make) up of atoms, which, in their turn, (consist) of smaller par-
ticles: protons, neutrons and electrons. 3. The electrons (pass) from at-
om to atom. 4. The movement of charged particles through a wire or
other medium (call) current or electricity. 5. The actual amount of heat
(govern) not only by the current, but also by the voltage and resistance
of the conductor. 6. Electricity (conduct) through some things better
than in others.7. The intensity of the current (measure) in amperes.

Exercise 62. Translate the following sentences into English.

1. Enexrpwuna enepris - me GopMa eHeprii, M0 BHHHKAE B
pe3ynabTaTi MOTOKY €IeKTpHYHOro 3apsimy. 2.  Enextpuduna enepris
MOKe OyTH TIOTEHIiifHOI a00 KiHeTH4HOw. 3. EnekTpudyanil CTpyM MO
K€ HarpiBaTté NpoBigHUK. 4. Marepiaim 3 Qy)Xe€ BHCOKHM OIOPOM
Ha3WBalOThCs i3ossaTopamu. 5. Taki maTepianu, sK T'yma, IUIACTHK,
TKaHWHA, CKJIO 1 CyXe MOBITPS € XOPOUINMH i301saTopaMu. 6. binmbmricts
MeTalliB, TaKWX SK Migb, QJIOMiHIH a0 cTanb, € XOPOIIUMH
npoBinHuKamu. 7. CraTHuHa enekTpuka — e (opma eleKTpuyHOi
MOTEHI[IHOI eHeprii.
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Exercise 63. Work in pairs. Translate the following questions and
answer them.

1. What is electrical energy? 2. When is electricity created?
3. How does a current cause heat? 4. How can electric current produce
magnetic effects? 5. What are insulators? 6. What materials are good
insulators? 7. How do electrons behave in conductors? 8.What materials
are good conductors? 9. What is the SI unit of electric current?
10. How is electrical kinetic energy created?

UNIT I1. Applied Mechanics. Applied Mechanical Engineering

Exercise 1. Learn the active vocabulary to text 1.
engineering — imkeHepHa CrpaBa, TeXHOJIOT1i, TEXHIKa
mechanical engineering — mammHOOy 1yBaHHS
aerospace engineering — aBiakocMiuHa TeXHiKa
electrical engineering — enekrporexHika
petroleum engineering — HaQTOMPOMICIOBE MAITMHOOY IyBAHHS
chemical engineering — ximMiuHe MaIMHOOYIyBaHHS
materials science — marepiaT03HaBCTBO
manufacture — 1.BupoOHHIITBO;2. BUPOOIATH
maintenance — TexHiuHe 00CITyTOBYBaHHS
heat energy — temnosa exepris
operation — ¢yHKIIIOHYBaHHS,p000Ta; EKCILTyaTAIlis
tool — inctpymeHT
machine-tool — Bepcrar
trace — mpocrexxyBaTu
overlap — 36iraTucs, nepeTHHATHCS
computer-aided design (CAD) — aBToMaTH30BaHe MPOEKTYBAHHSI
internal combustion engine — ABUTYH BHYTPIIIHHOTO 3rOPSTHHS
turbine — Typ6ina
refrigeration equipment —xomoguinsHe 0018 THAHHS
range — giama3zoH
efficient — edbexTuBHUit
combine — moeaHyBaTH
evolve — po3BuBaTHCs
incorporate — BkirouaTu B cede
research — mociimxkenss
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natural science — mpuponHuYa Hayka
advance — 1. mpocyBartucs; 2. IpOCyBaHHS

Exercise 2. Read, translate and give the gist of text 1.

Text 1. Mechanical Engineering

Mechanical engineering is a branch of engineering that applies the
principles of physics and materials science to the analysis, design,
manufacture and maintenance of mechanical systems. It includes the
production and use of heat and mechanical energy for the design,
manufacture and operation of machines and tools. It is one of the oldest
and broadest engineering disciplines.

Mechanical engineering emerged as an industry during the industrial
revolution in Europe in the 18th century. However, its development can
be traced back several thousand years all over the world. As a science,
mechanical engineering appeared in the 19th century as a result of the
development of physics. Mechanical engineering overlaps with
aerospace engineering, civil engineering, electrical engineering,
petroleum engineering and chemical engineering.

Mechanical engineers use basic principles and tools, such as
computer-aided design (CAD), to design and analyse electrical
generators, internal combustion engines, turbines, refrigeration and air -
conditioning equipment, machine tools and other machinery.

A mechanical engineer is a "jack of all trades"* among engineering
professions. This is because the profession requires education and skills
that cover a wide range of technical, social, environmental and
economic issues. In general, a mechanical engineer is concerned with
controlling the principles of motion, energy and force through
mechanical solutions. A mechanical engineer has to decide on the size,
shape and material of every part of every mechanical product that is
created, as well as to determine the best and most efficient ways to
manufacture products.

A mechanical engineer works in almost every company that designs
and manufactures products. Thus, mechanical engineers can also be
found in research laboratories, in the military, in government, as well as
in the fields of medicine or education. Engineers must combine a good
understanding of natural science, mathematics and computers with a
good knowledge of modern technology. The field is constantly evolving
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to incorporate technological advances. Today mechanical engineers are
involved in developments in areas such as composites, mechatronics and
nanotechnology.

! "jack of all trades"— “maiicTep Ha Bci pykn”

Exercise 3. Match the English- Ukrainian equivalents:

1) air-conditioning equipment a) HaronpoMHucCIIOBE
MaIMHOOYTyBaHHS

2) mechanical engineering b) matepiano3naBcTBO

3) mechanical engineer C) XiMiYHE MaIIMHOOYIyBaHHSI

4) civil engineering d) IBUTYH BHYTPIIIHBOTO 3TOPSHHS

5) aerospace engineering €) aBTOMaTH30BaHEe TPOEKTYBAHHS

6) electrical engineering f) mocigauIpKa 1abopaTopis

7) petroleum engineering g) uuBiIbHE OY/IIBHUIITBO

8) machine tool h) imkenep-mexanik

9) chemical engineering i) MarMHOOY TyBaHHS

10) computer-aided design j) aBiakocMiuHa TeXHiKa

11) internal combustion engine K) enexrporexuika

12) research laboratory I) Bepcrar

13) materials science M) KOHAUI[IOHEPHE 0018 THAHHS

Exercise 4. Find in text 1 english equivalents of the following
terminological word combinations.

3acrocoByBaTH ~TOpWUHOUNHE  (PI3UKA Ta  MaTepialo3HABCTBA;
BHPOOHUIITBO Ta OOCIYTOBYBaHHS MEXaHIYHHX CHCTEM; BUKOPHCTAHHSI
TEIUIOBOI Ta MEXaHIYHOl €HEeprii; NMPOEKTYBAaHHS, BHUTOTOBIIEHHS Ta
eKCIUTyaTalliss MalliH Ta IHCTPYMEHTIB, pO3pOOISTH XOIOIWIBHE Ta
KOH/IWIIOHEpHE  OONaJHAaHHA, OXOIUTIOBATH  IIMPOKHHA  CHEKTP
TEXHIYHUX, COLIAJbHUX, €EKOJIONIYHHUX Ta EKOHOMIYHHMX IIMTaHb;
BH3HAUaTH HaiKkpamli Ta HaleeKTUBHINI CrmocoOn BHPOOHHUIITBA
MPOAYKIIi{; BIPOBA/KYBATH TEXHOJOTIYHI JOCATHEHHS, OCITITHUIIBKI
nmaboparopii.

Exercise 5. Fill in the gaps with the appropriate words and
phrasesbased on text 1.

1. Mechanical engineering includes the production and use of ... and

...... for the design, manufacture and operation of ... and .... 2. In
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general, a mechanical engineer is concerned with controlling the
principles of ..., ... and ... through mechanical solutions. 3. A
mechanical engineer has to decide on the ..., ... and ... of every part of
every mechanical product that is created. 4. Mechanical engineers can
also be found in ... ..., in ... ... , in ..., as well as in the fields of
medicine or education. 5. The field is constantly evolving to incorporate
... ... .6. Today mechanical engineers are involved in developments in

areassuchas ..., ...and ...

Exercise 6. Match the terms (a-g) with their definitions (1-7.)

1. Engineering activities related to the production | a)aerospace
of crude oil or natural gas engineering.
2. The branch of engineering that deals with the b) civil

design, construction and operation of machinery | engineering.

3. The branch of engineering concerned with the
design and construction of such public works as
roads, bridges etc.

c) electrical engi-
neering.

4. The branch of engineering that deals with the
development, design and testing of aircrafts and
space vehicles

d) petroleum engi-
neering.

5. The branch of engineering that studies the uses
of electricity and the equipment for power gen-
eration and distribution and the control of ma-
chines and communication

e) computer-aided
engineering.

6. The branch of engineering that deals with the
use of chemistry in industry

f) mechanical en-
gineering.

7. Use of computers during the planning design
and analysis of engineering projects

g) chemical engi-
neering.

Exercise 7. Translate the sentences into English.

1. MamuHoOyayBaHHA BKIIOYae B cede BUPOOHUITBO i
BUKOPHCTAHHS TEIUIOBOI Ta MeXaHIYHOI eHeprii JuIsi MpOEKTYyBaHHS,
BUTOTOBJIGHHS ~ Ta  eKCIulyaTamii MamMH Ta  IHCTPYMEHTIB.
2. MammHOOYyBaHHSA TI€PETHHAETHCS 3 aePOKOCMIYHOIO 1HKEHEPIETo,
UABLILHUM OyIiBHHUIITBOM, €NEeKTPOTEXHIKOIO, Ha()TOBUM
MaIlIMHOOYyBaHHAM Ta XIMIYHOIO iH)KeHepiero. 3. ABTOMaTH30BaHE
MPOEKTYBAHHS BHKOPHUCTOBYETHCS JJIsI  PO3POOKH eNeKTPUIHUX
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reHepaTopiB, IBUTYHIB BHYTPIIIHBOI'O 3TOPSIHHS, TYPOiH, XOIOJHILHOTO
Ta KOHAMIIOHEPHOTO OOJNaJHAHHS, BEpPCTaTiB Ta IHIIMX MAaIIMH.
4. Imxenep-MexaHiK TOBUHEH BU3HAYMTH HaMKpallli Ta Hailed) eKTHBHILI
crmocoOu BHPOOHWITBA MpoayKii. 5. [HKeHepy TOBUHHI MOEAHYBATH
TMOOKE PO3YMIHHS MPUPOAHUYMX HAYK, MATEMAaTHKH Ta KOMII'TOTEPIB
3 NOOpMM 3HAHHAM Cy4YacHHMX TexHomoriid. 6. ChOroaHi iHXEHEpH-
MexaHiKu OepyTh y4acTh Y pO3poOKax y TaKUX Taiy3six, sIK CTBOPEHHS
KOMITO3UIIIHHUX MaTepiajiB, MeXaTpOHiKa Ta HAHOTEXHOJOT1.

Exercise 8. Answer the questions on text 1.

1. What is mechanical engineering? 2. What is the history of
mechanical engineering development? 3. What branches of engineering
does mechanical engineering overlap with? 4. Why is the mechanical
engineer the jack-of-all trades among engineering professions? 5. Where
can mechanical engineers be employed? 6. What knowledge and skills
must mechanical engineers have? 7. Why do mechanical engineers
often continue their education throughout their careers?

Exercise 9. Memorize the active vocabulary to text 2.
implement — 3acrocoByBatu
equilibrium — piBaoBara
strain of material — nedopmarrist Mmatepiany
manufacturing plant — npomuciioBe miaIpHEMCTBO
equipment — obragHaHHS

heating / cooling systems — cucremu ormaxeHHs / OXOJI0MKEHHS
aircraft — mitak, mOBITpsIHE CYIHO, JTiTAIBHHIA amapaT
damping — mornuHaxHs BiOpailii, aMopTH3aIlis
robotics — pobororexHika

weapon — 36post

predict — mepenpikatu; nependavaTu
ensure — 3abe3nedyBaTu
safety — Oesmexa
efficiency — edhexruBHicTh

influence — BrunB

heat exchange system — cucrema TermioooMiny
hydraulic drive — rixpaBiiuauii npusiza
aerodynamics — aepoauHaMika
damping mechanism — amopTu3auiiHuii MexaHi3M
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performance — TeXHOIOrIYHICTh; TPOAYKTUBHICTh
fracture / failure — pyitnyBanHs

crack — tpimpna

propagation — mormmpeHHs

prevent — 3amoGiratu

tribology— Tpubomoris

friction — Tepts

wear — 1.3H0c, 3HOLTYBaHHSI; 2. 3HOIIYBAaTH
lubrication — 3manryBanHs

surface — moBepxHs

crucial — BaxxnuBwHii, KIIOYOBUI

durable — vanitinnii

bearing — migumHUK

gear — 3ybuacra mepeaada; mecTepHs
structural — OyaiBenbHUIT; CTPYKTYPHHIA, KOHCTPYKTHBHHIA
strength — minHiCTH

beam — 6anxa, 6pyc

truss — depma, kapkac, oropa

load — 1. HaBaHTa)KeHHS; 2. HABAHTAKyBATH
condition — crau; ymoBa

computational — oburcroBaIBHIIA
numerical — aucnoBuit

simulation — moaenroBaHHsS

muscle — m's3

tissue —TkaHuHA

rehabilitation — peabimiraitis

contribute — cripusiTu

Exercise 10. Translate the following word combinations into
Ukrainian.

Laws of mechanics; aerospace industry; equilibrium and motion of
bodies; stress and strain of materials; properties of structural elements;
industrial equipment and machinery; heating and cooling systems; heat
exchange system; hydraulic drive; damping mechanisms; fracture
mechanics; crack propagation and failure in materials and structures;
durable mechanical system; engine, bearing and gear; structural
mechanics; beam, column and truss; under loading condition;
computational mechanics; numerical method; rehabilitation engineering.
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Exercise 11. Read, translate and give the gist of text 2.

Text 2. Applied Mechanics

The action of forces on all matter, whether solid, liquid or
gaseous, is referred to as mechanics. When the concept of mechanics is
applied and implemented beyond theory, general mechanics becomes
applied mechanics. Thus, the branch of engineering mechanics which
deals with the study of different laws of mechanics as applied to the
solution of engineering problems is called applied mechanics.

Applied mechanics has broad applications in fields such as
construction, aviation, automotive engineering, mechanical engineering,
aerospace industry and others.

In applied mechanics, the laws of Newton, equilibrium and motion
of bodies are studied, as well as the principles of operation of
mechanical machines, stress and strain of materials, properties of
structural elements and many other issues related to mechanical
systems. Mechanical engineers use these basic principles to design and
analyze manufacturing plants, industrial equipment and machinery,
heating and cooling systems, transportation systems, aircraft, boats,
robotics, medical devices, weapons and more.

Using the methods and concepts of applied mechanics, engineers
can design and analyze various mechanical systems, predict their
behavior, determine optimal parameters, and ensure their safety and
efficiency. Let's look at some other aspects of applied mechanics.

Mechanics of Fluids and Gases studies the behavior of fluids and
gases under the influence of forces. This is important in designing heat
exchange systems, hydraulic drives, as well as in the fields of
hydrodynamics and aerodynamics.

Vibrations Control System deals with the analysis and control of
vibrations in mechanical systems. It involves studying the dynamic
behavior of structures, damping mechanisms and methods for vibration
control to ensure stability and performance.

Fracture Mechanics focuses on the study of crack propagation and
failure in materials and structures. It involves analyzing the behavior of
materials under stress and developing techniques to predict and prevent
catastrophic failures.

Tribology investigates the science of friction, wear and lubrication
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between surfaces in relative motion. It plays a crucial role in designing
efficient and durable mechanical systems, such as engines, bearings and
gears.

Structural Mechanics deals with the analysis and design of struc-
tures to ensure their strength, stability and safety. It involves studying
the behavior of various structural elements, such as beams, columns and
trusses under different loading conditions.

Computational Mechanics utilizes numerical methods and com-
puter simulations to analyze complex mechanical systems. It involves
developing mathematical models and algorithms to solve problems
related to stress analysis, fluid dynamics and other mechanical
phenomena.

Biomechanics applies mechanical principles to the study of
biological systems, such as human movement, muscle mechanics and
the mechanics of biological tissues and organs. It finds applications in
areas such as sports biomechanics, rehabilitation engineering, and
medical device design.

Applied mechanics continues to evolve and find new applications in
various fields of engineering and technology. It plays a vital role in the
design, analysis and optimization of mechanical systems, contributing to
advancements in industry, transportation, infrastructure and many other
sectors.

Exercise 12. Match the English-Ukrainian equivalents:

1) equilibrium a) Hampyra

2) heat exchange system b) sy6uacra nepenaua

3) hydraulic drive C) MiAIIMITHAK

4) damping mechanism d) Teprs

5) engine €) HaBaHTaKEHHS

6) gear f) cucrema temooOMiHy
7) bearing g) 3HOIIYBaHHS

8) lubrication h) amopTu3aniitnuii MexaHi3Mm
9) friction i) rigpaBiivHUK OpUBiT
10) load J) piBHOBara

11) wear K) nBuryn

12) stress 1) smarryBanHs

Exercise 13. Match the parts of the table to complete the sentences.
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1. Applied mechanics | a) applies mechanical principles to the study
of Dbiological systems, such as human move-
ment, muscle mechanics and the mechanics of
biological tissues and organs.

2. Mechanics of b) deals with the analysis and control of
Fluids and Gases vibrations in mechanical systems.

3. Vibrations Control c) investigates the science of friction, wear

System and lubrication between surfaces in relative
motion.

4. Fracture d) deals with the analysis and design of struc-

Mechanics tures to ensure their strength, stability and safe-
ty.
5. Tribology e) utilizes numerical methods and computer
simulations to analyze complex mechanical
systems.
6. Structural f) studies the behavior of fluids and gases un-
Mechanics der the influence of forces

7. Computational g) focuses on the study of crack propagation
Mechanics and failure in materials and structures.

8. Biomechanics h) the branch of engineering  mechanics

which deals with the study of different laws of
mechanics as applied to the solution of engi-
neering problems .

Exerciseld. Give English equivalents of the following terminological
word combinations.

lamy3p iHKEHEpPHOI MEXaHIKH; 3aKOHM MEXaHIKH; aBTOMOOiie-
OyIyBaHHS; aepOKOCMIYHA Tally3b; pIBHOBAra i pyX Till; HampyXeHHS 1
nedopmarii  MartepiayiB; BJIACTUBOCTI  €IIEMEHTIB  KOHCTPYKIIH;
IPOMHCIIOBE OOJaJHAHHS Ta MEXaHI3MH; CHCTEMH OITaJeHHI Ta
OXOJIOJDKEHHS;  NPOTHO3YBaTH  IOBENIHKY MEXaHIYHUX  CHCTEM;
BU3HAYaTH ONTHMAIBHI TapaMerpw; 3a0esmedyBatu Oesreky Ta
e eKTUBHICTh, TMOBEIHKA PIAWH 1 Ta3iB; MiJ Ii€0 CHI; JeMIQepHi
MEeXaHI3MH;, METOIW KOHTPONIO BiOpamii; TMOMMpPEeHHS TPIlluH;
pyVHYBaHHS MartepialliB i KOHCTPYKIIM; 3HOIIYBAaHHS Ta 3MAaIllyBaHHSI
MDX TTOBEPXHIMH, YMOBH HAaBaHTa)XCHHS, MeXaHika M'S3iB; MeXaHika
010JIOTIYHUX TKaHUH 1 OPTaHiB; AU3aliH MEIUYHOIO MPUIIALY; CIPUSHHS
nporpecy B 0araTbox rayssx.
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Exercise 15. Match the synonyms or close in meaning words in
the left and the right columns.

1) environment a) failure
2) influence b) technique
3) method c) production
4) motion d) impact
5) tool e) movement
6) branch f) instrument
7) manufacturing g) ecology
8) fracture h) area, field

Exercise 16. Translate the following sentences into English.

1. TpuknagHa MexaHika — e PO3JLT IHKEHEPHOT MEXaHIKH, SIKHH
3aiMa€ThCSl BUBUCHHSIM PI3HUX 3aKOHIB MEXAHIKH, 1110 3aCTOCOBYHOTHCS
JUIs. BUpIIIEHHS IHKeHepHHX 3amad. 2. [lpukinamHa mexanika Mae
IIMPOKE 3aCTOCYBaHHS B TaKWX Taly3sX, SK OyIIBHHUIITBO, aBiailis,
aBTOMOO11eOyIyBaHHS, MaImHOOY TyBaHHS, aepoKoCcMivHa
MIPOMUCIIOBICTh TOIIO. 3. MexaHika PiIuH 1 Ta3iB BUBYAE IOBEHIHKY
pimuH 1 TasiB mig BmmBoM cmil. 4. CHcrema KepyBaHHS BiOpariissMu
3aiiMaEeTHCS aHAJI30M Ta KOHTPOJIEM BiOpalliii B MEXaHIYHUX CHCTEMax.
5. MexaHika pyHWHYBaHHS 30Cepe/DKCHA HAa BHUBYCHHI TOITUPEHHS
TpIIMH 1 pyWHYBAaHHS MatepialiB i KOHCTpykmid. 6. Tpubomnoris
BUBYAE TEPTS, 3HOC i 3MAIICHHS MK MOBEPXHSIMH, IO 3HAXOIATHCS Y
BimHOCHOMY pyci. 7. byzmiBenbHa MexaHika 3aiiMa€eThCS aHAII3OM 1
MPOEKTYBAHHSIM KOHCTPYKIIA st 3a0e3MedeHHs] iXHBOI MIIHOCTI,
CTiiKOCTI Ta Oesriekn. 8. B oOunciroBanmpHIA — MexaHimi
BUKOPHCTOBYIOTBCSI YMCENbHI METOAM Ta KOMITIOTEPHE MOJCIIOBAHHS
JUIA aHaNi3y CKIaJHUX MEXaHIYHHMX CHCTEM. 9. YV OiomexaHiri
3aCTOCOBYIOTHCSI ~ MEXaHIYHI TNPUHIMIHA Yy BHBYEHHI OIlOJIOTIYHUX
CHCTEeM, TaKMX SK pPyX IFOJUHH, MexaHika M'S3IB Ta MeXaHika
010JIOTiYHUX TKAHWH 1 OpPraHiB.

Exercisel7. Answer the questions on text 2.

1. What is called applied mechanics? 2. Where is mechanics
applied? 3. What laws is applied mechanics based on? 4. How do
mechanical engineers use basic principles of mechanics? 5. What does
mechanics of fluids and gases study? 6. What does vibrations control
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system deal with? 7. What does fracture mechanics focus on? 8. What
does tribology investigate? 9. What does structural mechanics deal
with? 10. What does computational mechanics utilize? 11. How does
biomechanics apply mechanical principles? 12. How does applied
mechanics evolve?

Exercise 18. Learn the active vocabulary to text 3.
automation — aBTomaTu3aris
automate — aBToMaTH3yBaTH
robotics — pobororexnika
robotic — poboruzoBanmii
healthcare — oxopona 3mopoB'st
expect — ouikyBaTu
intelligent — inTenexryanbHuMit
welding — 3BaproBanHs
assembly — 36ipka
renewable energy — BimHOBIIIOBaHA €HEPTis
capable — 3gaTHuit, cripoMoKHMIA
sustainable — cramuii, crilikuit
sustainability — cri#ikicTh, JOBroTpHBaIicTh
wind turbine — Bitposa Typ6GiHa
solar panel — constuna manens
challenge — mpobnema
Source — JKepenno
data — mami, indopmaris
renewable — BimHOBIFOBAHUI
reduce — 3MeHIITyBaTH, 3HIWKYBATH
consumption — crioKuBaHHs
mechatronics — mexaTpoHika
consumer — crioxxuBayd
electronics — enexTponika
software — nmporpamue 3a6e3neyeHHs
software engineering — mporpamHa iH:xeHepis
hybrid — ri6puaHuii, 3Miranuii
drive — 1) mpuBix; 2) HaKOMUYIyBaY
CD-ROM (Compact Disc Read-Only Memory) — koMIakT-Iuck i3
3allMCaHUMHU Ha HbOMY JIAHMMH, JTOCTYITHHMH TiTBKH ISl YUTAHHS
repetitive — moBToproBaHMi
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rotate — obepraru (cs)

bit — 1.6it; 2.po3psiz; 3. nBiiikoBa mudpa
interact — B3aemomisaTu

labour — po6oua cua

precise — TouHui

COStS — BapTiCTh

CoSt — BuTpatu

complex — ckmaaamit

cost-effectively — exonomiuHo edexTrBHO
disposal — Bunganenns

save (money) — 3aormaKyBaTu (rporii)
exploration — mocmimkenHs

sell (sold) — mponaBatn

tangible — 1) BiguyTHuit; 2) 10 MiAIAETHCSA OI[IHIOBAHHIO

Exercise 19. Read, translate and give the gist of text 3.

Text 3. Automation and Robotics

Automation and robotics are changing the way we live and work
from manufacturing to healthcare. As technology advances we can
expect to see more intelligent robots capable of performing complex
tasks. Robotics is becoming an important tool in mechanical
engineering to automate tasks such as welding, painting and assembly.

Mechanical engineering and computer science play a vital role in
addressing sustainability, which is becoming one of the most important
challenges facing the world. The creation of sustainable materials and
energy sources, including wind turbines and solar panels, is becoming
increasingly important in mechanical engineering. Data analytics and
machine learning methods are used in computer science to improve the
efficiency of renewable energy systems and reduce energy consumption.

Mechatronics is a combination of mechanics and electronics. It is
an interdisciplinary field of mechanical, electrical and software
engineering that deals with the integration of electrical and mechanical
engineering to create hybrid automation systems. Thus, machines can be
automated using electric motors, servo mechanisms and other electrical
systems in combination with special software. A common example of a
mechatronic system is a CD-ROM drive. The mechanical systems open
and close the drive, rotate the CD and move the laser, while the optical
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system reads the data from the CD and converts it into bits. Integrated
software controls the process and transfers the contents of the CD to a
computer.

Robotics is the application of mechatronics to create robots that
are often used in industry to perform dangerous, unpleasant or repetitive
tasks. These robots can come in any shape or size, but they are all
preprogrammed and physically interact with the world. To create a robot
an engineer typically uses kinematics to determine the robot's range of
motion and mechanics to determine the stresses inside the robot. Robots
are widely used in industrial automation engineering. They allow
businesses to save money on labour, perform tasks that are too
dangerous or too precise for humans to perform cost-effectively and
with high quality. Many companies use robot assembly lines, especially
in the automotive industry, and some factories are so robotic that they
can operate independently. Outside of factories, robots are used for
bomb disposal, space exploration and many other applications. Robots
are also sold for a variety of consumer applications, from leisure to
home use. Industrial robotics can be said to be the most tangible part of
automation.

Exercise 20. Give Ukrainian equivalents of the following word
combinations.

Technology advances; intelligent robot; creation of sustainable
materials and energy sources; data analytics and machine learning
methods; efficiency of renewable energy system; energy consumption;
mechanical, electrical and software engineering; hybrid automation
system; computer science; software; CD-ROM drive; robot's range of
motion; industrial automation engineering; the most tangible part of
automation.

Exercise 21. Give English equivalents of the following  termino-
logical word combinations.

ABTOoMaTu3amis Ta pPOOOTOTEXHiKa; PO3BUTOK TEXHOJOTIH;
MaIuHOOYIyBaHHS; 3BaproBaHHs, ¢apOyBaHHS Ta 30ipKa; KOMM'TOTEpHI
HayKH;, CHUCTEMa BiJHOBIIIOBAHOI €HEPreTWKH; IMpOorpaMHa iH)XKEHepis;
3MEHIIIYBaTH CIIOKWBAaHHS €HEprii; TiOpUaHA cucTeMa aBTOMAaTH3allii;
CNIEKTPOJIBUTYH; CEPBOMEXAHI3M; EJIEKTPUYHA CHCTEMa; IPHBIX
CD-ROM; inTerpoBane mporpamHe 3a0e3MEYEHHS; MONEPEAHBO

46



3arporpaMoBaHuil poOOT; B3a€MOMISATH 31 CBITOM; Mdialla3oH pyXy
poboTa; HampyKeHHsS BcepeArHi poOoTa; 3a0laKyBaTd Ha poOodiit
CHIIL; BHKOHYBaTH HeOe3meuHi a0o 3aHaATO TOYHI 3aBIaHHS,
CeKOHOMIYHO e(eKTHBHO Ta SIKICHO; 1HXKEHEepiss POMHCIOBOI
aBTOMAaTH3aLil.

Exercise 22. Translate the following sentences into English.

1. 3 PO3BUTKOM TEXHOJOTI MU MOXEMO OYiKyBaTH MOSBY OLIBII
IHTENEeKTyaJbHUX POOOTIB, 3/aTHUX BHKOHYBAaTH CKJIAJHI 3aBJaHHS.
2. Komm’toTepHi iHKeHepH pPO3POOIISIOTh ANTOPUTMH HABYAHHS IS
MiBHIICHHS  €QEeKTUBHOCTI Ta TOYHOCTI CHCTEM  KEpyBaHHS
poboTtamu.3.MexaTpoHika — 11e MDKIUCIUIUTIHAPHA Taly3b MEXaHIYHOT,
SNEKTPUYHOI Ta TPOrpaMHOI iHXKeHepil, sika 3aliMaeThcsl 1HTETpallicro
CNEKTPUYHOI Ta MEXaHIYHOI IHXeHepii /Uil CTBOPEHHS TiOpUIHHX
cucreM aproMaru3amii. 4. TakuM YMHOM, MAalIMHA MOXYTh OYyTH
ABTOMATH30BaHi 3a JIOIOMOT'OI0 EJIEKTPOJIBUTYHIB, CEpBOMEXaHI3MIB Ta
THIIUX ENEKTPUYHUX CUCTEM Y MOETHAHHI 31 CIeliallbHUM TPOrpaMHUM
3abe3nedeHHsAM. 5. IlommpeHuM NpPUKIAJOM MEXAaTPOHHOI CUCTEMH €
npuBigx CD-ROM. 6. PoGoTorexHika — Iie 3aCTOCYBaHHS MEXaTPOHIKK
JUSI  CTBOPEHHS  poOOTiB, SKi 9acTO BHKOPHUCTOBYIOTBHCS B
IIPOMUCIIOBOCTI JAJIst BUKOHAHHS HEOE3MeYHnX, HENPHUEMHHX abo
TIOBTOPIOBAHUX 3aBlaHb. (. P00OTH MO3BOJSIIOTH IMIMPHEMCTBAM
3a0MIa/KyBaTH Ha POOOUil CHII, BUKOHYBATH 3aBJaHHS, SIKi € 3aHAATO
HeOe3neuHUMH a00 3aHAATO TOYHMMHU JUIS JIFOJWHH, €KOHOMIYHO
e(peKTHBHO 1 SKICHO.

Exercise 23. Read, practise and memorize the following words and
word combinations.
Automatic guided vehicle (AGV) — aBromaTn4HO KepOBaHHA
TPaHCIIOPTHUH 3aci0
consumer robot — moGyToBHit poGOT
jointed arm (multi-linked manipulator) — mapnipaa pyka
(bararonankoBuit MaHimynsaTop) (y poooTa)
end effector — kinneBa anka, podbouwnii opran (podora)
assistant — momigHuK
collaborative robot / cobot — konabopatuBHuit po6oT / KOGOT
hazard — nebe3mneka, 3arposa
aSSess — OLIIHIOBATH
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inspire — HaguXxaTH
competition — 3maranss
inspiration — HaTXHEHHS

Exercise 24. Read, translate and entitle text 4.
Text 4

Mabile robots are able to move around. Examples of mobile robots
include an automated guided vehicle (AGV), a robot that follows
markers or wires in the floor or uses vision or lasers.Mobile robots can
also be consumer robots for entertainment or for tasks such as cleaning.

Industrial robots typically consist of a jointed arm (multi-link
manipulator) and an end effector attached to a fixed surface. One of the
most common types of end effectors is the manipulator.

There are also educational robots that are used as teachers'
assistants. Robots help children learn maths, physics, programming and
electronics.

Robotics is also used in primary and high school in the form of
robot competitions with FIRST (For Inspiration and Recognition of Sci-
ence and Technology)®.

A collaborative robot or cobot is a robot that can safely interact
with humans to perform simple manufacturing tasks. However, end
effectors and other conditions can create hazards, and engineers should
always assess risks.

! For Inspiration and Recognition of Science and Technology (FIRST) is
an international youth organization that operates the FIRST Robotics
Competition to inspire high school students to become engineers.

Exercise 25. Discuss the following questions using the information
of text 4.
1.Are robots beneficial or harmful to humans?
2. Can robots completely replace humans in the future causing un-
employment?

Exercise 26. Choose the correct form of the verb to fill in the gaps
in the following sentences.
1) Can our hospital afford a medical
robot?
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a) buying, operating b) to buy, to operate c) to buy, operating d) to
buy, operated
2) By people’s movements of appearance, a robot can
human-like.

a) copying, seem b) copy, seem c) to copy, to seem d) copying, to

seem
3) Robots perform tasks which humans prefer
a) not doing b) not to do ¢) not do d) not done

4) Engineers produce various kinds of machines.
a) automating b) automate c) to automate d) automated

5) We may use mobile robots tasks like cleaning.
a) to perform b) perform c) performed

6) AGV stands for ‘automatic vehicle’.

a) guiding b) guided c) guide

Exercise 27. Answer the questions on text 3.

1. How is robotics used in mechanical engineering? 2. Why do
mechanical engineering and computer science play a vital role in the
creation of sustainable materials and energy sources? 3. What is
mechatronics? What does it deal with? 4. How may mechatronics be
applied? 5. How does robotics use mechatronics? 6. What does an
engineer typically use to create a robot? 7. Where are robots widely
used? Give the examples. 8. What are the main advantages of
automation? 9. What are the main disadvantages of automation?

Exercise 28 Memorize the active vocabulary to text 5.
Computer-related technology — komn'roTepHa TeXHOIOTis
computer-aided engineering (CAE) — koMI'ToTepHUI iHKEHIPHHT
computer-aided design (CAD) — aBromMaTu30oBaHe IPOEKTYBAHHS
computer-aided manufacturing (CAM) — aBromMaTn30BaHe BUPOOHUIITBO
finite element analysis (FEA) — anamni3 MeTooM KiHLEBHX €JIEMEHTIB
computational fluid dynamics (CFD) — o6umciroBaisHa TigpoquHaMika
computer numeric control (CNC) — umciioBe nporpamHe yrpasJiHHS

(4I1y)
suite — Habip
drawing — kpeciieHHs
dimension — po3mip
apply — noknamaTu; 3aCTOCOBYBaTH
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boiler — koren

heat treating oven — Tepmoriu

steer — kepyBatu

switching — xomyrartis

network — mepexka

reproduce — BiITBOPIOBATH, PEIIPOIYKTYBATH
waste — BTpatu

Exercise 29. Read, translate and give the gist of text 5.

Text 5. Computer-Related Technologies

Computer-aided engineering (CAE) is an umbrella term that
covers everything from typical computer-aided design (CAD)
techniques to computer-aided manufacturing (CAM), to computer-aided
engineering, involving finite element analysis (FEA) and computational
fluid dynamics (CFD). These tools and others have further broadened
the horizons of mechanical engineering.

More and more mechanical engineers rely on computer-aided
design (CAD) and computer-aided manufacturing (CAM) systems, so
computer knowledge is essential. For designing all machines that use
and produce energy, today's mechanical engineers use CAD/CAM
drawing software to create designs before production and testing begins.
In addition to speeding up the design process CAD systems allow for
guick and easy modifications of designs, three-dimensional (3D)
visualization of finished parts and assemblies and rapid prototyping
using 3D printing and computer-aided manufacturing (CAM) software
with computer numeric controlled (CNC) machine tools.

Computer numeric controlled (CNC) machines, for example,
make us able to mass-produce and reproduce products faster with less
waste, and often more complex in design than ever before.

The mechanical dimensions of a part are determined using
computer-aided design (CAD) software and then translated into
manufacturing directives by computer-aided manufacturing (CAM)
software. Then the directives are transformed into the specific com-
mands and after that loaded into the CNC machine.

Computers and computer-related technologies, that replace
human operators, are applied for operating equipment such as
machinery, processes in factories, boilers and heat treating ovens,
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switching in telephone networks, steering and stabilization of ships,
aircraft and others with minimal or reduced human intervention. Some
processes have been completely automated.

Exercise 30. Match the English —Ukrainian equivalents.

1) computer-aided engineering a) YMCIIOBE MPOrpamMHe
yIpaBIiHHS

2) computer-aided manufacturing  b) aBromMaTH30BaHE IPOEKTYBAHHS

3) computer-aided design C) KOMIT'FOTepHUH IHKUHIPHHT

4) finite element analysis d) obumciroBanbHA
riipoguHamika

5) computational fluid dynamics €) aBTOMaTH30BaHe BUPOOHHIITBO

6) computer numeric control f) anasi3 MeTOmOM KIiHIIEBHX
CJIICMEHTIB

Exercise 31. Give Ukrainian equivalents of the following word
combinations.

1) drawing software; production and testing; three-dimensional
(3D) visualization of finished parts and assemblies; quick and easy
modifications of designs; rapid prototyping using 3D printing; computer
numeric  controlled machine tools; mechanical dimensions;
computer-aided design software; switching in telephone networks;
steering and stabilization of ships, aircraft; operating equipment, boilers
and heat treating ovens; reduced human intervention;

2) to replace human operators; to broaden the horizons of
mechanical engineering; to be completely automated; to produce and
reproduce products faster with less waste; to be transformed into the
specific commands; to be translated into manufacturing directives; to be
determined using computer-aided design (CAD) software; to be loaded
into the CNC machine; to be applied for operating equipment.

Exercise 32. Give English equivalents of the following words and
word combinations.

ImxeHep-mexaHik; KOMIT'FOTepHi TEXHOJIOT; KpeCIAPChKE
nporpaMHe 3&663H6‘16HH5[; MiHIMaJIbHE BTPpY4YaHHA JIFOAWNHU; CTAHOBUTH
3HA4YHY YaCTUHY aBTOMaTI/ISaLIi'ﬁ; BEPCTAT 3 YHCIOBHUM IIPOI'paMHHUM
ynpaBJ'IiHHSIM; OporpaMHe 3a0e3rneyeHHs Jis1 aBTOMAaTU30BaHOI'O
MIPOEKTYBAaHHS, KOMI'FOTEpHUI IH)KUHIPUHT 004uCITIOBaIbHA
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TiApoAMHAaMIKa, aBTOMAaTH30BaHE BHPOOHHMIITBO;, aHAaJl3 METOIOM
KIHIICBHX €IeMEHTIB; TpuBHMipHa (3D) Bizyamizallis TOTOBUX AeTajel i
By31iB; 3D-apyk; 3aBaHTaxkyBatd y Bepctat 3 UIIY; kxorim Ta
TepMOOOPOOHI Neyi; KOMyTaIlisl B Tele)OHHUX Mepexax.

Exercise 33. Answer the questions on text 5.

1. What does computer-aided engineering encompass? 2. How are
computer-aided design and computer-aided manufacturing systems
used? 3. What are the advantages of CAD systems? 4. What are the
steps for the directives to be transformed into the specific commands
and to be loaded into the CNC machine? 5. How can computers and
computer-related technologies replace human operators?

Exercise 34. Memorize the basic vocabulary to text 6.
field — ranysn
distribution — po3momin
broadcasting media — 3aco0u TpaHcIsLIii
record — zarmucyBaTu
integrated circuit — inrerpansHa cxema
COSt — BapTicTh
household — momorocmomapcTso
overlap — mepernnaTHcs
hardware engineering — amapaTtHa iHKeHepist
microwave — MiKpOXBHJIS
radar — pagap
switch — mepemukau
inductor — koTyIKa iHJIyKTHBHOCTI
capacitor — KoHaeHcaTop
electric power plant — eiekrpocranitis
requirement — Biumora
safety — Oesmexa
rely (on) — moknanmaTucs (Ha)
reliability — nangiiinicTs
efficiency — edextuBHiCTH
breadboard — makerHa mmara
circuit board/ printed circuit board — npykoBaHa miata
lay out — komnonyBaTu
layout — maket
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speed UP — MPHIIBUILIMTH, TIPHCKOPHTH

power grid — enekTpomMepexa

model 1. Mmozenb, Maker; 2. MOAEIIOBATH, CUMYJTIOBATH
blueprint — kpecnenus

draft — 1. mpoexT, po3pobka; 2. MPOEKTYBATH, PO3POOIIATH

Exercise 35. Read and translate text 6.

Text 6. Electrical engineering

Electrical engineering is a professional engineering discipline that
generally deals with the study and application of electricity, electronics
and electromagnetism. This field first became a separate occupation in
the later half of the 19th century after commercialization of the
electric telegraph, the telephone and electric power distribution and use.
Subsequently, broadcasting and recording media made electronics part
of daily life. The invention of the transistor, and later the integrated
circuit, brought down the cost of electronics to the point they can be
used in almost any household object.

Electrical engineering is subdivided into a wide range of fields,
including electronics, digital computers, computer engineering, power
engineering,  telecommunications,  control  systems,  robotics,
radio-frequency engineering, signal processing, instrumentation and
microelectronics. Many of these subdisciplines overlap with other
engineering branches, covering a huge number of specializations such as
hardware engineering, power electronics, electromagnetics and waves,
microwave engineering, nanotechnology, electrochemistry, renewable
energies, mechatronics, electrical materials science and much more.

Electrical engineering requires general knowledge about
mechanical, chemistry and material science, necessary for the correct
selection, calculation and use of electrical equipment and materials.

Electrical engineers design, develop, test and supervise the
manufacturing of electrical equipment, such as electric motors, radar
and navigation systems, communications systems and power generation
equipment. Electronics engineers design and develop electronic
equipment, such as broadcast and communications systems - from
portable music players to global positioning systems.

Today’s electrical engineers design electrical devices and systems
using basic components such as conductors, magnets, batteries,
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switches, resistors, capacitors, inductors, diodes and transistors. Nearly
all electrical and electronic devices, from the generators at an electric
power plant to the microprocessors in your phone, use these few basic
components.

Critical skills needed in electrical engineering include an in-depth
understanding of electrical and electronic theory, mathematics and
materials. This knowledge allows engineers to design circuits to perform
specific functions and meet requirements for safety, reliability and en-
ergy efficiency and to predict how they will behave before a hardware
design is implemented. Sometimes circuits are constructed on
breadboards, or prototype circuit boards made on computer numeric
controlled (CNC) machines for testing before they are put into
production.

Electrical engineers are increasingly relying on computer-aided
design (CAD) systems to create schematics and lay out circuits. They
also use computers to simulate how electrical devices and systems will
function. Computer simulations can be used to model a national power
grid or a microprocessor, therefore proficiency with computers is
essential for electrical engineers. In addition to speeding up the process
of drafting schematics, printed circuit board (PCB) layouts and
blueprints for electrical and electronic devices, CAD systems allow for
quick and easy modifications of designs and rapid prototyping using
CNC machines.

Exercise 36. Give Ukrainian equivalents for the following word
combinations.

To deal with the study and application of electricity, electronics,
and electromagnetism; to bring down the cost; to design electrical
devices and systems; to perform specific functions; to meet
requirements for safety, reliability and energy efficiency; to implement
hardware design; to be made on computer numeric controlled
machines; to be put into production; to rely on computer-aided design
system; to lay out circuits; to be constructed on “breadboards”; to
model a power grid or a microprocessor; to use CNC machines; to speed
up the process of drafting schematics.

Exercise 37. Give English equivalents of the following terms and
terminological word combinations.
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Bunaxig TpaH3ucTtopa, IHTErpanbHOI CXeMH; KOMIT'FOTEpHA
IH)KEHepis; MPOMUCIIOBA  EJEeKTPOHIKa; panmioyacToTHa TeXHiKa;
00poOka CUTHAJIB; MNpWIaoOyIyBaHHS Ta MIKPOEICKTPOHIKa;
MIKpOXBHJIbOBA 1HJKEHEpIsl, amapaTHa iH)KEHepis; pamioiokaliiiHa Ta
HaBiramiiiHa CHUCTEMH; eJICKTPOXiMis; BITHOBIIOBaHI JpKepena eHeprii;
CICKTPOTEXHIYHE MaTepialo3HaBCTBO; CHEPreTUYHE  OOJIaJHAHHS,
CHCTEMH MOBJICHHS Ta 3B'A3KY; KOTYIIKa iHAYKTHBHOCTI; KOHJCHCATOD;
JIpyKOBaHa IUIaTa;BEpCTaT 3 YHCIOBUM IPOTPAMHUM YIIPaBIiHHSIM;
eNeKTPOMEepeka; MaKeT JIPYKOBaHOI TUIATH; KPECIEHHS eJIeKTPHYHUX Ta
€JIIEKTPOHHUX IPUCTPOIB.

Exercise 38. Put the verbs in brackets into the correct active or
passive tense forms.

1.Electrical engineering (be) a professional engineering discipline
that generally (deal) with the study and application of electricity,
electronics and electromagnetism. 2. This field first (become) a separate
occupation in the later half of the 19th century after commercialization
of the electric telegraph, the telephone and electric power distribution
and use. 3. Subsequently, broadcasting and recording media (make)
electronics part of daily life. 4. The invention of the transistor, and later
the integrated circuit, (bring) down the cost of electronics to the point
they can (use) in almost any household object. 5. Electrical engineers
(design), (develop), (test) and (supervise) the manufacturing of electrical
equipment. 6. Electrical engineers increasingly (rely) on computer-aided
design systems (create) schematics and (lay) out circuits. 7. CAD
systems (allow) for quick and easy modifications of designs and rapid
prototyping using CNC machines.

Exercise 39. Translate the following sentences into English.

1. Enekrporexnika — 1e mpodeciiiHa iHXEHepHA AWUCIUILTIHA, SKa
3aliMa€ThCsl BUBYCHHSM 1 3aCTOCYBAHHSM ENICKTPHKH, EIEKTPOHIKH Ta
eJIeKTpOMarHeTn3My. 2. BuHaxig TpaHsucTopa, a 3roZioM i iHTerpaibHol
CXEMH, JIO3BOJIMB 3HU3HUTH BaPTICTH €IeKTpoHIKU. 3. EmexTporexHika
MOAUTAETHCS Ha MIMPOKUN CHEKTpP Tajy3ed, BKIIIOYAIOUU EIEKTPOHIKY,
OOYHCITIOBAIIBHY TEXHIKY, KOMI'IOTEpHY IHXKEHEpilo, eHEepreTHYHYy
IHKeHepiro, TEIeKOMYHIKaIlii, CHCTeMH YIpPaBIiHHA, POOOTOTEXHIKY,
panioyacToTHy TEXHIKy, OOpOOKy curHaiiB, mnpuiaanoOyIyBaHHS Ta
MIKpOEJIEKTPOHIKY. 4. [HKeHepu-eNneKTPUKH MIPOEKTYIOTD,
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PO3pPOOJISAIOTh, TECTYIOTh 1 KOHTPOJIIOIOTH BUPOOHUIITBO €IIEKTPHYHOTO
oOJIafHaHHS, TaKOro SK CICKTPOJBUTYHHU, PAaJiOJNOKAIliiiHI  Ta
HaBiramifiHi CHUCTEMH, CHCTEMHU 3B'S3Ky Ta OOJIaTHaHHS IS
BHPOOHUIITBA eJIeKTpoeHeprii. 5. [HKeHepu-eIeKTpUKH BCe YacTilie
MOKJIAJIAIOThCS HA CHUCTEMU AaBTOMATH30BAHOTO IPOEKTYBaHHS  JUISA
CTBOPCHHS CXEM 1 KOMIIOHYBaHHS €JICKTPUYHUX JIAHITIOTIB,

Exercise 40. Answer the gquestions on text 6.

1. What professional engineering discipline is called electrical

engineering? 2. What inventions have contributed to the wider use of
electronics? 3. What fields is electrical engineering subdivided into?
4. What is the professional activity of electrical engineers? 5.What
components are used to design electrical devices and systems ? 6. What
is the task of engineers when developing circuits? 7. How do electrical
engineers use computer-aided design systems? 8. What is the
application of computer numeric controlled machines?

Exercise 41. Memorize the following words and word combinations to
text 7.
Heat/ thermal engineering — Temnorexnika
transmission — mepemgaua
heat exchanger — pamiaTop, TemI000MiHHUK
fossil fuel — Bukomue manuBo
diesel fuel — muzensHe manuBO
process plant — mepepoOHuit 3aBox
combustible shale — roproumii cnamens
peat — Topd
refine — ounmaru
piston engine — mopIHeBHii ABUTYH
jet engine — peakTHBHUI TBUTYH
diesel fuel — muzenpHe manUBO
scale — maciurab
scrap wood — TUpCa, BIIXOU IEPEBUHU
waste materials — Bigxomau
disposal — yrumizarmiis
exhaust — 1.BurmyckaHHs (2a3i6), BUXJIOIN; 2.BUITYCKATH, BUBLIbHATH
furnace — miy, Tonka
household — nomorocmnomapctro
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waste-heat boiler — xoren mis Bigxonis

centralized boiler room — nenTpanizoBana KOTeIbHs
power unit — enepro0I0k

installation — ycranoBka

Exercise 42. Read, translate and write a brief summary of text 7.

Text 7. Heat Engineering

Heat or thermal engineeringis a specialized sub-discipline
of mechanical engineering that deals with the movement and
transmission of heat energy. Energy can be transferred between two
media or converted into other forms of energy. The heating engineer
must know thermodynamics and the process of converting energy
generated by heat sources into chemical, mechanical or electrical en-
ergy. Many process plants use a wide variety of machines that utilize
components using heat transfer in some way. Many plants use heat
exchangers in their operation. Some systems include boilers, heat
pumps, water pumps, engines etc.

The principal sources of heat today are fossil fuels, which release
heat when burned. These fuels may be solid, liquid or gaseous. Among
the more common solid fuels there are coals, combustible shales and
peat. Petroleum is a natural liquid fuel, but it is seldom used directly to
produce heat. Instead, it is refined to produce gasoline for automotive
and piston aircraft engines, kerosine for jet engines and certain types of
piston engines and various types of diesel fuel and mazut, used chiefly
in non-nuclear thermal power plants. The most important gaseous fuel is
natural gas, which consists of methane and other hydrocarbons. On a
smaller scale, wood (firewood, scrap wood) also serves as a fuel.
Methods are now being developed to burn industrial and domestic waste
materials for purposes of both disposal and heat generation.

Of great importance in view of the need to conserve natural fuels
is the use of secondary heat sources. These sources include the hot
exhaust gases of metallurgical furnaces or internal combustion engines
whose heat is utilized in waste-heat boilers.

A substantial portion of the heat produced during the colder part
of the year is for household consumption; that is, it compensates for heat
losses through the walls of buildings and losses involved in ventilation.
Heat and electric power plants and centralized boiler rooms provide heat
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for homes in most cities. The boilers at these plants and rooms heat
water that is then sent to the home to supply heat. Home heaters can
take the form of radiators or of pipes mounted in wall panels.

Mechanical work is obtained from heat by using heat engines, the
principal power units of factories, transport vehicles, and other
installations run on heat. Heat is converted into electric power by, for
example, magnetohydrodynamic generators and thermoelectric
generators.

Exercise 43. Match the English-Ukrainian equivalents.

1) process plant a) MarmHOOY/TyBaHHS

2) heat exchanger b) Bimxomu

3) power unit C) peakTHBHUIi ABUTYH
4) heat energy d) xoren mns BimxomiB

5) piston engine €) IKepeso Terma

6) jet engine f) TemmooOMiHHKK

7) conversion of energy 0) madra

8) waste materials h) TemmoBa enepris

9) waste-heat boiler i) TemaoTexHika

10) fossil fuel j) ueHTpamizoBaHa KOTEIBHS
11) heat source k) mepepobHwuit 3aBos
12) petroleum ) mopIuHeBHiA JBUTYH
13) mechanical engineering M) TepeTBOPEHHS €HePTii
14) thermal engineering n) eHeprobIIOK

15) centralized boiler room 0) BHKOIIHE MaJbHE

Exercise 44. Find English equivalents in text 7. It will help you to
translate it.

Ilepemaua TemoBOi eHeprii;  mporec NepeTBOPEHHS EHeprii;
BHIIUIATA TEIUIO TIPH 3TOPSHHI; OUTBIN TOIMHpEHe TBepAe MaIHBO;
Toprodi cimaHii 1 Topd; TPHUPOTHE piaKe TMAaJIWBO; ITOPITHEBUN
aBiallifHWIl JBUTYH; pPEAaKTHBHWN [BUTYH; NPUPOJAHHUUA Ta3, SKUH
CKJIAZIA€THCS 3 METaHy Ta iHIIMX BYIJICBOAHIB; CIIAJIOBATH MPOMHMCIOBI
Ta TOOYTOB1 BIIXOIM; HESJIEpHA TEIUIOBA EJEKTPOCTAHIIS; BTOPWHHE
JDKEpeNio TeIula;  rapadyi BHUXJIONHI ra3d METalyprilHuX Iedei;
IBUTYHH BHYTPIIIHBOIO 3TOPSIHHS; MOOYTOBE CIIOKHMBAHHS;, BTPATH
Teria yepe3 cTiHu OyZiBesb; BTpAaTH TEIUIA , HOB'SI3aHi 3 BEHTHIIALIEIO;
MPaLIOIOTh Ha TEIUIOBIM eHeprii; MarHiTOriIpoAMHaMiYHUI TeHepaTop;
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TEPMOCIT eKTpI/I‘IHI/II\/'I reaeparTop.

Exercise 45. Complete the following sentences, filling in the blanks
with the terminological words and word combinations: boilers, heat
pumps, water pumps, engines; thermodynamics;heat exchangers;
heat or thermal engineering; natural gas; coals, combustible shales
and peat; exhaust gases; petroleum; internal combustion engines;
heat engines; centralized boiler rooms.

1. __is a specialized sub-discipline of mechanical
engmeermg that deals with the movement and transmission of heat en-
ergy. 2. The heating engineer must know ___ and the process of con-
verting energy generated by heat sources into chemical, mechanical or

electrical energy. 3. Many plants use ___ __ in their operations.
4. Some systemsinclude ___,  , ~ ,  etc.5. Among the
more common solid fuels thereare _ , and . 6. The most
important gaseous fuel is 7. “is a natural liquid fuel.
8. Secondary heat sources include t the hot of metallurgical fur-
naces or . 9. Heat and electric p power plants and

_ prowde heat for the home in most cities.10. Mechanical work
is obtained from heat by using _ _ , the principal power units of

factories, transport vehicles, and other installations run on heat.

Exercise 46. Translate into English.

1. TemmorexHika 3aliMa€eThCA TMEPEMIMICHHSIM 1 Tepenadyero
TeroBoi  eHeprii. 2. barato TWIANPHEMCTB  BUKOPHUCTOBYIOTH
TEIUIOOOMIHHUKNA y CBOI po0oTi.3. OCHOBHHUMH [DKEperIamMH Teria
CBOTO/HI € BHUKOIHE IAJHUBO, SKE BUIULIE TEIUIO NMPH CIAIIOBaHHI.
4. Cepen HaHOUTBII MIOMUPEHUX TBEPANX BHUIIB MaIWBa —
BYTULIA, Toprodi cnaHmi ta Ttopd. 5. Hadra — me mpupomHe pimke
MajquBO, ajie¢ BOHO PIJIKO BHKOPUCTOBYEThCS OE3MOCEPEIHBO IS
BHpPOOHUITBA Teria. 6. HaliBaxamBimmM ra30moniOHUM HaIUBOM €
MPUPOHUH ra3, SKUH CKIIAJA€ThCs 3 METaHy Ta IHIIUX BYTJICBO/IHIB.

7. 3apa3 po3poONAIOTECS METOAM CHAJICHHS MPOMUCIOBHX Ta
moOyTOBUX  BIAXOMIB sK JJIS YTHII3amii, Tak i Ui BUPOOHUIITBA
teruia.8. Benvke 3HaYeHHS 3 OISy Ha HEOOXiHICTH 30epeKeHHS
MPHUPOHOTO MATMBA Ma€ BUKOPUCTAHHS BTOPUHHUX JPKEpEN Tera.
Exercise 47. Work in pairs. Comment upon the following questions.
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1. What is heat engineering? 2. What does heat engineering deal
with? 3. What process is heat engineering based on? 4. What machines
do many plants use in their operation? 5. What common fuels are used
to produce heat? 6. What fuels are of great importance in view of the
need to conserve natural fuels? 7. How is heat provided for household
consumption in most cities? 8. How is mechanical work obtained?
9. What converts heat into electric power?

Exercise 48 . Memorize the basic vocabulary to text 8.
interdisciplinary — MixkaucIurmIiHapHuid
research — mociimxeHHs
discover — BigkpuBaTu
institution — ycranosa
sub-field — miaranyss
related — criopimHenuit, cymMiKHUI
distinct — uiTkuii, BUpa3HHii
dedicated — crierriasizoBanmit
seek — (mym) HamaraTycs, IparHyTH
origin— oCHOBH, TTOXOKEHHS
unexpectedly — mecrromiBaso
alloy — crraB
emerge — 3'SIBIISATHCS
emerging — HoBwiA
tube — TpyOka
tissue — TkaHuHA
surgical mesh — xipypri4yna citka
carbon — Byrutenp
print —npykyBatu
forefront — mepemosa
breakthrough — mpopus
burn — omikx
victim — sxepTBa
silicon — kpemHiit
chip — mikpocxema
recognize — po3ii3HaBaTH, BU3HABATH
nanomatirial — Hanomarepian
graphene — rpagen
Sensor — faT4muk
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resonance imaging — yipTpa3ByKoBa JiarHOCTHKA

Exercise 49. Give Ukrainian equivalents for the following word
combinations.

To incorporate elements of physics, chemistry and engineering; to
be more widely recognized as a specific and distinct field of science and
engineering; to understand the fundamental physical origins of material
behavior; to optimize properties of existing materials; to design and
invent new and better materials; to compose new products; to reduce
environmental impact; to allow energy conversion for a cleaner
environment; to make computers smaller, faster and more economical,
can be reprogrammed according to the needs of users; to work closely
with engineers from the other disciplines.

Exercise 50. Read, translate and give the gist of text 8.

Text 8. Materials Science and Engineering

The world around us is made up of materials. Everything you use
throughout the day: the iPod you listen to, the computer you work on,
the shoes you walk in, even the food you eat. Materials science is an
interdisciplinary field of researching and discovering materials.
Materials science still incorporates elements of physics, chemistry and
engineering. As such, the field was long considered by academic
institutions as a sub-field of these related fields. Beginning in the 1940s,
materials science began to be more widely recognized as a specific and
distinct field of science and engineering, and major technical
universities around the world created dedicated schools for its study.

Materials are a necessity for all engineering applications. Materials
science is an engineering field that deals with finding applications for
materials in other fields and industries. Materials science and
engineering seeks to understand the fundamental physical origins of
material behavior. It helps to optimize properties of existing materials
through structure modification and processing, to design and invent new
and better materials and understand why some materials unexpectedly
fail.

Materials engineers work with a variety of materials, including
metals and alloys; ceramics and glasses; polymers; electronic, magnetic,
and optical materials; and composites. They also work with many other
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emerging materials and processes, such as nanomaterials like graphene
and carbon nanotubes (CNTSs), biomaterials like artificial tissue and
surgical mesh, 3D printing materials; specialized sensors; smart
materials.

Exercise 51. Answer the questions on text 8.

1. What is materials science? 2. What elements does materials
science incorporate? 3. When did materials science begin to be more
widely recognized as a specific and distinct field of science and
engineering? 4. What is materials engineering? 5. What does materials
science and engineering seek to understand? 6. What kind of materials
do materials engineers work with? 7. How can the work of materials
scientists and engineers contribute to improving environmental impact
and improving the quality of our life?

Exercise 52. Complete the sentences using English equivalents of
the words in brackets.

1. (Marepiano3naBctBo) is an interdisciplinary field of researching
and discovering materials. 2. As such, the field was long considered by
academic institutions as a sub-field of these (cmopimmeni ramysi).
3. Beginning in the 1940s, (marepianosHaBctBo) began to be more
widely recognized as a specific and distinct (ramy3p Hayku Ta
imkenepii).4. (Marepiamo3HaBcTBO Ta imkeHepis) seeks to understand
the fundamental physical origins of (moBeminka MaTepiamis).
5. (Imxenepu-marepianoznaBmi) work with a variety of materials,
including metals and (crutaBu), ceramics and (ckmo), polymers,
electronic, magnetic, and optical materials; and (xommosurHi
marepianu). 6.They also work with many other emerging materials and
processes, such as nanomaterials like graphene and (Byrmenesi
HaHotpyOku), biomaterials like (mrryuHi TkaHMHH 1 Xipypridfi CiTKH),
(matepianu s 3D-apyky); specialized sensors; smart materials.

Exercise 53. Translate the following sentences into English.

1.Marepiano3HaBCTBO - 1€ MIKIUCIHUILTIHAPHA Tally3b JOCIIHKEHHS
Ta BIZKpUTTS MaTepiamiB. 2. Marepialo3HaBCTBO BKIIOYaE B cede
eneMeHTH (¢i3ukm, Ximil Ta imkeHepii. 3. Marepiaso3HaBCTBO
3aliMaeThCsl MOLIYKOM 3aCTOCYBaHHSA MarepialliB B iHIIMX cdepax i
ramy3sx NpoMHucioBocTi. 4. Marepiaqo3HaBCTBO Ta THXKeHepis
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CIpsIMOBaHI Ha PO3yMiHHS (pyHIAMEHTaNbHUX (I3WYHUX MPUHLHUIIB
MOBEMIHKA MaTepianiB. 5. [HXKeHepH-MaTepialo3HaBIll MPAIOITh 3
pI3HOMaHITHUMH MaTepiajlaMH,  BKJIIOYAIOYM METall Ta CIUIABH,
KepaMiKy Ta CKJIO, MOJIMEpH, €JIEeKTPOHHI, MAarHiTHI Ta ONTHYHI
MaTepiaii, a TaKO)K KOMIIO3UTH.
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