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I[MTPEJNCIIOBUE

VYuebHoe mocobme pazpaboTaHo ¢ ydeTom TpeOoBaHUi [ 0oCymapcTBEHHOTO
CTaHzapTa BbIcHIiero mpodeccuoHanpHOro oOpaszoBanus. Hacrosimee mnocobue
NpeHa3HauYeHO JUIsl CTYACHTOB MEPBOrO U BTOPOTO KypcOB, OOydaroUIMXCS IO
HanpaBieHuio «TexHuueckas (QHU3MKa» U COJNEPKUT AyTEHTHYHbIE U aBTOPCKHE
MaTepuaibl, a TaKKe psI MPAKTUYECKUX 3aJaHUid IO AHIVIMHCKOMY S3BIKY JUIA
cnenuanpHbix nenert (ESP). [Tocobue cocTaBieHo Ha OCHOBE MPOAHATU3UPOBAHHOTO U
nepepadoTaHHOTO ayTEHTHYHOTO M aBTOPCKOTO Marepuana ¢ Y4eToM U B oObeMe
MEHSIIOIIUXCS TPeOOBaHUH MO MporpaMMe TUCHUILTUHBI «VITHOCTpaHHBINA S3BIKY» IS
HESI3BIKOBBIX CIIEMAIBHOCTEH BBICHIMX YYEOHBIX 3aBEJCHHI W MOXET OBITh
PCKOMEHIOBAHO K KCIIOJIb30BAHHIO, KaK I ayJTUTOPHOM, TaK U CaMOCTOSTEIBHOM
paboThI.

[lenbto mocoOus SABJISICTCS OBJIAJICHUE CTYJCHTAMU KOMIIETEHIIMSIMUA YCTHOTO M
MUCBbMEHHOTO MPO(eCCHOHATBHO-OPUEHTHPOBAHHOTO OOIICHHUS HA aHTJIUHCKOM SI3BIKE.
B 3amaun mocoOusi BXOAWT pa3BUTHE HABBIKOB U YMEHUN CaMOCTOSATEIBHO PabOTaTh C
ayTEHTHYHBIMU TEKCTAMU Ha aHTJIMICKOM SI3BIKE.

[Tocobue cocTOUT U3 MIECTH MOJYJEH, OTPa)KaIIIMX OCHOBHBIC pPa3Jeibl
TEXHUYECKOW (PU3UKU, MEXaHUKU, WHXXEHEPHUH, DJIECKTPOHHUKH, HH(POPMAIIMOHHBIX
TE€XHOJIOTUM, HAHOTEXHOJIOTUW U pPsifia APYTUX aCIEKTOB; JIONOJHUTEIBHOIO YTEHHS,
rJ€ NPEeACTABICHb MATEPUaAJbl HAYYHBIX TEKCTOB, CTAT€d W T.A. IO COBPEMEHHBIM
TEXHUYECKUM 1 MH)KCHEPHBIM MPpoOIeMaM; MPUI0KCHUS.

Mopynu cocTtoar u3 OJIOKOB, KOTOPBIE COACPKAT TEKCTHl ISl M3YyYaroIiero
YTEHHUsI, YIOPaXHEHHS Ha OTpabOTKYy M  3aKperuieHUe HOBOM  JICKCHKH,
CJI0BOOOpa3oBaHue, yMEHHE ONEPUPOBATH TEPMUHAMU, OTPAOOTKY HABBIKOB YCTHOTO U
MHUCbMEHHOTO MEPEBOAA, MOHOJOTUYECKOW U TUATIOTUYECKON peuu. Psn ynpakHeHuit
IpearnojaraeT TBOPYECKOE yuacTre CTYJACHTOB U ITPEICTABIICHBI B (pOpME MPE3CHTAIIHH,
JIOKJIaJIOB.

[IpunoxxeHue COACPKUT METOAUUYECKUE YKa3aHWS W KIUIIE IJII COCTABJICHUS
AHHOTAIIMK TEKCTOB M CTATEM, a TAKXKE MO COCTABJICHUIO MPE3CHTAIIMNA C Pa3aeICHUEM
Ha 3Tanbl ¥ TPEJI0KEHUEM UCIIOIb3yEMbIX KIIMIIE HA aHTJIUMCKOM SI3BIKE.
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UNIT 1. MECHANICS AND MECHANICAL ENGINEERING
Text 1.
THE SUBJECT OF MECHANICS
PRE-READING

1. Answer the following questions.

1. What facts about Mechanics do you know?
2. What does Applied Mechanics mean?

2. Practice reading the following words.

quantum ['kwontom] axiom ['&eksiom]

mechanics [mi1'kaniks] techniques [tek 'ni:ks]

occur [0'ks:] measurement [ mezom(o)nt]

mathematization @ [ma6i mati'zeifon] = molecule ['molikju:l]
VOCABULARY

3. Study and remember the words.

dynamics JTMHAMUKA
direction HaIpaBJICHUE

treat OIpeaCIATh
entirely MOJTHOCTBIO
concept KOHIICTIIIHSI
mathematize MaTeMaTU3UpPOBaTh
probability BEPOSITHOCTD
design pa3paboTka
aircraft JieTaTeIbHbIC aIlnapaThl
missile CHapsiJi, pakera
satellite CITyTHUK



current OKCAaHHNYCCKOC TCUCHUC

forecast IIPOTHO3UPOBATh

READING

4. Read the text and answer the questions.
THE SUBJECT OF MECHANICS
Mechanics was born at the dawn of civilization. As a science, mechanics deals
with the motion of masses and the effect of forces in causing or modifying these

motions.

Classical mechanics can be divided into statics and dynamics. Statics studies
bodies at rest, or in motion at a constant speed and in a constant direction. Dynamics is
the study of bodies that undergo a change of speed or direction, or both, because of

forces acting upon them.

There are three branches in mechanics:
1) statics which deals with forces acting on and in a body at rest;
2) kinematics describes the possible motions of a body or a system of bodies;
3) kinetics attempts to explain or predict the motion that will occur in a given situation.
During the 100 years following Newton's death, the development in mechanics
was due to its progressive mathematization. In 1788, Louis Lagrange published his
“Mechanique analitique”, which treated mechanics as a branch of mathematics, arising
from a few axioms and developed entirely by analytical mathematical techniques.
Mechanics has continued to be a branch of mathematics, but it also returned to its roots
in physics in the 19th century. Andrée-Marie Ampére used experiment to discover
aspects of electrical science that could be treated by mechanical mathematics. The
kinetic theory of gases provided new physical measurements and concepts that could be
mathematized and handled by mechanics. But here individual bodies or elements could

no longer be treated as it was impossible to follow an individual gas molecule. Instead,



large groups were the subject of mechanical operations, and statistical mechanics was

born.

All this work was done within the Newton's framework, which proved too narrow
by the beginning of the 20th century. In the 1920s a special mechanics called quantum
mechanics was devised to deal with subatomic particles. This mechanics is completely
mathematical: it consists of the mathematical computation of the probability of making

a physical measurement.

In the ordinary world Newtonian mechanics still holds and serves to direct
everything from the design of new automobiles and aircraft to the navigation of
intercontinental ballistic missiles and satellites. Mechanics helps further progress in
many scientific and engineering fields. Its achievements are used to create new
machines and aircrafts, calculate the orbits of spaceships, study ocean currents and

forecast the weather.

Downloaded from The Subject of Mechanics. URL: https.//studall.org/all-133964.html
QUESTIONS:

1. What does mechanics study?

2. What are the two main types of mechanics?

3. How many fields does mechanics have? Could you name them?

4. What scientists made a great contribution to the development of mechanics?

5. What does the kinetic theory of gases provide?
6. How could you explain contribution of mechanics to new technologies?

VOCABULARY WORK
5. Find English equivalents to the following word combinations in the text.

1) OGbIuHBII MUD;

2) manbHEUIIHI Iporpecc;


https://studall.org/all-133964.html

3) oTpaciib MaTEMaTHKHU;

4) knaccuueckasi MEXaHHKa;

5) pusnyeckoe n3zmepeHue;

6) cuctema Te;

7) mpenckasarh JBUKCHHE;

8) cybaTOMHBIEC YaCTHUIIbI;

9) MaTeMaTUUYECKOE BHIUUCIICHHUE;
10) moHOCTHIO pa3paboTana

. Find the synonyms to the following words in the text.

1) Field;

2) happen;

3) fully;

4) driven by;

5) back to;

6) introduced;

7) fully developed;

8) at the beginning of;

9) 1s made up of;

10) test

. Insert the necessary word in the gap.

1) Mechanics has its roots in several ... civilizations.
a) ancient

b) American

c¢) European

d) medieval

2) ... is a continuous change in position of a body.

a) Braking



b) Fall

¢) Motion

d) Clutch

3) ... is the study of fluids at rest.

a) Hydraulics

b) Hydromechanics

c¢) Hydrostatics

d) Hydroengineering

4) ... discovered three basic laws of motion.
a) Euler

b) Galilei

c¢) Euclid

d) Newton

5) The first combustion engine was built by Samuel Brown in England in ...
a) 1823
b) 1835
c) 1900
d) 1821

. Mark true (T) or false (F) sentences.

l.

A

Mechanics is a modern science.

There are three branches in mechanics.

Louis Lagrange published his “Mechanique analitique” in 1788.

Mechanics is a branch of mathematics and physics.

Andrée-Marie Ampére used experiment to discover aspects of optical science
that could be treated by mechanical mathematics.

The kinetic theory of gases provided new physical measurements and concepts

that could be mathematized and handled by mechanics.



7. . In the 1930s a special mechanics called quantum mechanics was devised to
deal with subatomic particles.
8. Mechanics consists of the mathematical computation of the probability of
making a physical measurement.
9. Newtonian mechanics still serves to direct everything from the design of new
automobiles and aircraft to the navigation of satellites.
10.Mechanics helps further progress in many scientific and engineering fields.
9. Suffixes are used to form different parts of the speech. Use your dictionary
to find the derivatives of the words. Translate the words into Russian.
Physics — physical, ...
Science —
Mechanics —
Engine —
To define —
10.In pairs, take turns to interview your partner about understanding the
subject of Mechanics. What questions do you think are the most relevant?

11.Retell the text.

COMPREHENSION

12. Read the text about M. Lomonosov and make up questions to it
MIKHAIL LOMONOSOYV (1711—1765)

Mikhail Lomonosov was born in the family of a fisherman in the northern
coastal village of Denisovka not far from Archangelsk. When he was ten years of
age his father began to take him sea fishing. The dangerous life of a fisherman
taught him to observe the natural phenomena. During the long winter nights

young Lomonosov studied grammar and arithmetic diligently.

As he was the son of a peasant, he was refused admission to the local school.

Some years later, through concealing his peasant origin, Lomonosov managed to

10



enter the Slavonic-Greek-Latin Academy and for five years lived a hand-to-
mouth existence on three kopecks a day. The noblemen’s sons studying with him
made fun of the twenty-year- old giant who, in spite of his poverty, made rapid

progress.

Lomonosov’s ability and diligence attracted attention of the professors and as
one of the best students he was sent abroad. He spent all the time there studying
the works of leading European scientists in mathematics, mechanics, physics,
chemistry, metallurgy and mining. On his return to Russia in 1745 he was made
a professor and was the first Russian scientist to become a member of the

Academy of Sciences.

A scientist of encyclopedic knowledge, he was the founder of modern research
in Russia in very many fields. In physics Lomonosov was the first scientist to
explain thermal phenomena in terms of the atomic and molecular theory. At the
same time as Franklin, he demonstrated the electric nature of lightning and

invented the lightning rod.

He also made outstanding discoveries in astronomy — he detected the
atmosphere of Venus and described the substance of comet tails. Lomonosov also
did a great deal in metallurgy and mining, glass- making and pyrotechnics. He
made forty mosaic panels and portraits in his studio. His best work is a portrait
of Peter the Great, which is on display at the Hermitage Museum in St.

Petersburg.

His living memorial is the Moscow University, which he founded in 1755. And
our greatful country will always remember Lomonosov, who, in Pushkin’s words,

was a “whole university” in himself.

Adopted from Paoosenv, B. A. Anenutickuil 1361k 0151 MEXHULECKUX 8Y3086 | yuebnoe nocooue / B.A.

Paoosens. - 2-e uz0. - Mocksa : PUOP : HHDOPA-M, 2022. - 296 c.
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13.Translate the following text into English. What is the main idea of the text?

Mexanuka — pasgen (uU3MKH, B KOTOPOM H3y4aeTcsl JBHUYKEHUE Tel TOoJ
JNEUCTBHEM CHJI. MeXaHMKa OXBaThIBAET OYEHb WIMPOKHKW KPYr BONPOCOB — B HEH
paccMaTpuBalOTCs OOBEKTHI OT TaJlakKTUK M CHUCTEM TajakTUK [0 MeJbYalIImnx,
AJIEMEHTAPHBIX YaCTHUI] BEIIECTBA. B ATUX MpENenbHbIX CIy4yasix BbIBOJAbI MEXAHUKHU
MPEACTABIAIOT, KOHEYHO, YKHCTO Hay4HbI uHTEepec. Ho mnpeaMeroM MeXaHUKHU
ABJISIETCSA TAK)KE IMPOEKTHUPOBAHUE CTPOEHUM, MOCTOB M MEXAHHM3MOB; ATOT pas3iell,
0OBIYHO HA3bIBAEMBII MPUKIIATHON MEXaHUKOH, caM IMo ce0e TO0CTaTOYHO OOIIHPEH.
OyHIaMEHTAIBHOE 3HAYEHHE JJIS1 BCEU ITOM TEMATUKN UMEET MEXAHUKA MaTEPUAIIBHOM
TOYKH, PpA3AENAIOMIAsICSd HAa KHUHEMATHUKY, HOPEAMETOM KOTOPOM  SIBJISETCA
MaTeMaTUYECKOE ONUCAHWE BO3MOXHBIX [IBHOKCHUM MarepualbHOW TOYKH, U
JVHAMHKY, KOTOpasi pacCMaTpPUBAET JBUKCHUE MATEPUAIbHBIX TOUYEK MOJ JECHCTBUEM
3aaHHbIX CcUJ. OCHOBHBIE NPUHIUIIBI JUHAMUKHU CBEJIEHBI B 3aKOHBI JBUIKCHUS,
KOTOpBIE B Clly4ae MaTepHalIbHBIX TOYEK MMEIOT CaMbId MPOCTOW BHJ. DTH 3aKOHBI
obuTH BriepBbie chopmyaupoBansl B 1687 . HeroToHoMm. Eciu MatepuanbHble TOUKH
JBIDKYTCS C OYECHBb OOJIBIIMMU CKOPOCTSIMH, TO HBIOTOHOBCKHE 3aKOHBI JBHKCHUS
cienyeT MOAU(PUIMPOBATH B COOTBETCTBUH C TEOPUEH OTHOCUTEIBLHOCTH; €CIIH K€ 3TO
YaCcTUIIBl aTOMHBIX MacIITaboB, TO HeoOXoauMa wuHas (OpPMYJHUPOBKA 3aKOHOB
JIBW)KCHUSI — TaK Ha3blBaeMasi KBaHTOBas MeXaHWKa. [IpOTsSKEHHOE Telo MOXKHO
dbopMallbHO paccMaTpUBaTh KaK COBOKYMHOCTb HJCATM3MPOBAHHBIX MaTEpHUAIbHBIX
TOYEK, COBEPIICHHO HE HMEs B BHJIY aTOMHOE CTpPOEHHE BellecTBa. BBIBOJBI O
JNBH)KCHUM TaKUX TeNl MOXHO JieJlaTb, HCXOAS U3 COBOKYIHOCTH JIBUXKEHHUM
MaTepUAJIbHBIX TOUEK. 371eCh TOXE MPOBOJUTCS PA3IUUYUE MEXKIY KUHEMATHUKOW U
JTUHAMUKOW U, KPOME TOT0, CYILIECTBYET CTATHKa, M3Yy4alolllasl YCIOBUSI PaBHOBECHUS

TBEPAbLIX TCJI, HA KOTOPLIC ,ZICI\;ICTBYIOT BHCUIITHHEC CHIJIBI.

Downloaded from Mexanuxka URL: hitp://files.school-collection.edu.ru/dlrstore/f351b2d1-313f-
87d9-f460-a9e6681d2f3¢c/1002296A. htm
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Text 2.
MECHANICAL ENGINEERING
PRE-READING
1. Answer the following questions.
1. What is a definition of mechanical engineering?
2. What do you think about the ways of development of the study?

1. Practice reading the following words.

thermodynamics [ ©3:maudar'neemiks]

fatigue [fa'ti:g]

cycle ['sazk(a)l]

drawing ['dra:1n]

dimension [d(a)r'men](3)n]
VOCABULARY

2. Study the vocabulary list.

maintenance o0Ocmy)KuBaHUE

motor vehicle aBTOMOOUJITb

watercraft BOJHBIA TPAaHCIIOPT
matter MaTepus

acceleration YCKOpEHHUE

frame pama

load Harpyska

stress HaIpsHKEHUE

phases of engineering ATaIlbl TPOCKTUPOBAHUS
structural engineering CTPOUTEIbHAS UHKEHEPUS

13




push the boundaries pa3BUTaTh TPAHUIIBI

READING

3. Read the text and answer the questions.

MECHANICAL ENGINEERING

Mechanical engineering is an engineering discipline that involves the
application of principles for analysis, design, manufacturing and maintenance of
mechanical systems. It requires understanding of key concepts including
mechanics, kinematics, thermodynamics and energy. Mechanical engineers use
these principles in the design and analysis of motor vehicles, aircraft, heating and
cooling systems, watercraft, manufacturing plants, industrial equipment and
machinery, medical devices, etc.

The field of mechanical engineering is a collection of many mechanical
disciplines.

As we know, mechanics is, in the most general sense, the study of forces and
their effect upon matter. Generally, engineering mechanics is used to analyze and
predict the acceleration and deformation (both elastic and plastic) of objects under
known forces (also called loads) orstresses. Mechanical engineers typically use
mechanics in the design or analysis phases of engineering. If the engineering
project is the design of a vehicle, they employ statics to design the frame of the
vehicle, in order to evaluate where the stresses will be most intense. Dynamics is
applied when designing the car’s engine, to evaluate the forces in the pistons and
cams as the engine cycles. Mechanics of materials may be used to choose
appropriate materials for the frame and engine. Fluid mechanics is used to design
a ventilation system for the vehicle or to design the intake system for the engine.

Structural engineering is the branch of mechanical engineering devoted to

examining why and how objects fail. Structural failures occur in two general

14



modes: static failure and fatigue failure. Static structural failure occurs when the
object with the applied force breaks or is deformed plastically. Fatigue failure
takes place when an object fails after a number of repeated loading and unloading
cycles. Fatigue failure occurs because of imperfections in the object: a
microscopic crack on the surface of the object, for instance, will grow slightly
with each cycle until the crack is large enough to cause ultimate failure. Structural
analysis is often used by mechanical engineers after a failure has occurred, or
when designing to prevent failure.

Thermodynamics is an applied science used in several branches of

engineering, including mechanical engineering. Thermodynamics is the study of
energy, its use and transformation through a system. Engineering
thermodynamics is usually concerned with changing energy from one form to
another. As an example, automotive engines convert mechanical energy from the
fuel into heat, and then into mechanical work that turns the wheels.
Drafting or technical drawing is the means by which mechanical engineers create
instructions for manufacturing parts. A technical drawing can be a computer
model or hand-drawn scheme showing all the dimensions necessary to
manufacture a part, as well as assembly notes, a list of required materials and
other information.

Mechanical engineers are constantly pushing the boundaries of what is
physically possible in order to produce safer, cheaper and more efficient machines

and mechanical systems.

Adopted from Paoosenwv, B. A. Anenutickuil 1361k 0151 MEXHULECKUX 8)3086 | yuebnoe nocooue / B.A.

Paoosens. - 2-e uz0. - Mocksa : PUOP : HHDOPA-M, 2022. - 296 c.

QUESTIONS:

1. What is mechanical engineering?
2. What key concepts must a mechanical engineer understand?

3. What disciplines does mechanical engineering include?

15



4. When should mechanical engineers use the knowledge of statics?

5. In what cases do they employ their knowledge dynamics?

6. Where is fluid mechanics used?

7. What does structural engineering mean?

8. What are the main modes of structural failures?

9. What is thermodynamics and where is it applied?

10.By what means do mechanical engineers create instructions for their

machinery?

VOCABULARY WORK

4. Translate the following word combinations into Russian.
1. Manufacturing plants;

key concepts;

motor vehicles;

aircraft and watercraft;

heating and cooling systems;

industrial equipment;

effect of forces upon matter;

to predict the acceleration;

A S AT U T o

engine cycles;

—
S

intake system.

5. Find English equivalents to the following word combinations in the text.
1. MamunaHoe 000pyI0BaHHUE;

B CAMOM OOIIIEM CMEICIIE;
MOPIIHYU U KyJIa4KOBbIE JUCKH;
TUAPOMEXaHUKA;

IMOJIOMKAa KOHCTPYKIINH,

A i

yCTaJOCTHOE pa3pylICHHUE;

16



7. OKOHYAaTCJIbHAaA IOJIOMKA,

8.  TEXHUYECKOE MPOEKTUPOBAHUE;

9. mpenoTBpaliaTh MOJIOMKY;

10. mpeobpa3oBaTh YHEPTHIO.

6. Match the following words with definitions and translate them into

Russian.

1. Manufacture

a. any device for carrying persons or objects

over land or in space.

2. Maintenance

b. mechanisms.

3. Vehicle c. the tendency of a material to crack and fail
under repeated application of stress.

4. Machinery d. creating instructions for manufacturing parts.

5. Failure e. a person who makes plans of structures or

machinery.

6. Static failure

f. the making of goods or articles by machinery

on a large scale and with the division of labour.

3

. Fatigue

g. a breakdown in operation or function.

o)

. Drafting

h. the work of keeping machinery in a state of

good repair.

9. Draftsman

1. any material burned to supply heat or power.

10.Fuel

J. plastic deformation or breaking under the

action of an applied force.

7. Find out the key words of the text.

8. Use the key words of the text to make up the outline of the text.

9. Write out the main idea of the text. Be ready to speak about it.

10.Give the summary of the text.
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COMPREHENSION

11.Read the text and find the answers to the following questions.
I. When and where was Newton born?
2. Where did he study?
3. What three major discoveries did Newton make?
4. When did Newton make these discoveries?
5. How did the idea which led to the discovery of the law of gravitation first
come to him?

6. When did Newton die and where is he buried?

ISAAK NEWTON (1642-1727)

Newton, one of the greatest scientists of all times was born in 1642 in the little
village in Lincolnshire, England. His father was a farmer and died before Newton was

born. His mother was a clever woman whom he always loved.

After the school, Newton studied mathematics at Cambridge university and
received his degree in 1665. Then the university was closed because of the danger of
plague and Newton went home for eighteen months. It was most important period in his
life when he made his three great discoveries — the discoveries of the differential

calculus, of the nature of white light, and of the law of gravitation.

These discoveries are still important for the modern science. Newton had always
been interested in the problems of light. Many people saw colours of a rainbow but only

Newton showed, by his experiments, that white light consists of these colours.

It is interesting how he discovered the law gravitation. Once, as he sat at the
garden, his attention was drawn by the fall of an apple. Many people saw such an usual
thing before. But it was Newton who asked himself a question: “Why does that apple
fall perpendicularly to the ground? Why doesn’t it go sidewards or upwards?” The

answer to this question was the theory of gravitation, discovered by Newton.



Newton died at the age of 84, and was buried in Westminster Abbey, where his

monument stands today.

Downloaded from Isaak Newton URL: : https://englishtopic.ru/isaac-newton-isaak-nyuton/

12.Translate the following text into Russian.
INTERNAL COMBUSTION ENGINES

The first internal combustion engine light enough in weight was the gasoline

engine, invented by a German named Otto.

At the same time Dr. Rudolph Diesel was working on the diesel engine. The
Diesel engine is similar to the gasoline engine in many ways. There are many
variations in engine arrangements, but the basic parts of most 4-stroke cycle engines
are similar. .In the in-line arrangement the cylinders are lined up in a single row. The
V-type engine is called so as the cylinders form 2 rows or "banks", set at an angle to

each other to form the letter V.

The diesel engine gets its power from the expansion of burning gases. The diesel
engine depends on the heat of compression for ignition of the fuel. Liquid fuel that
contains more heat energy than gasoline is diesel oil. Diesel oil is slower burning,
but it produces more power. Diesel engines also must be heavier than gasoline

engines, but they are more efficient when working under heavy loads at low speeds.

Downloaded from Internal Combustion Engines.

URL:https://rul.ilovetranslation.com/ MvDGLA-A_v=d/

SPEAKING

13.Find more information in the Internet and continue the idea:
Issues of modern mechanics are ... .

Be ready to speak about 3 minutes.
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14.Quiz “What do you know about Mechanics and Mechanical Engineering?”

Ask and answer the questions with your partner. Make up dialogues.

1) What is mechanics

2) What do you understand by classical mechanics?

3) What does mechanics study?

4) What scientists laid the foundation of mechanics?

5) What is M. Lomonosov noted for??

6) What is mechanical engineering?

7) What disciplines does mechanical engineering include?

8) What is Newton’s main discovery?

9) What should an engineer know to design a machine?

10) By what means do mechanical engineers create instructions for their

machinery?

15. Make up the presentation about one of the physicists who made the great

contribution in the field of Mechanics.

Archimedes

I. Newton

G. Galileo

M. Lomonosov
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UNIT 2. ELECTRIC: ENGINEERING
Text 1.
ELECTRIC CHARGE. THE ELECTRIC FIELD
PRE-READING

1. Answer the following questions.
1. What phenomena made up ancient people’s knowledge of electrical effects?

2. Could they explain those phenomena?

2. Practice reading the following words.

current [ 'karont] gravitation [ graevi terfon]
electromagnetic [1 lektrovmaeg netik] magnitude [ ' magnitju:d]
phenomena [fo nomino] measure [ ' me39]
surround [so raund] oppositely [ ‘opozitli]
equipment [1'kwipmont] coulomb [ 'ku:lom]
characteristic [ keerokto'ristik] electrified [1'lektrifaid]
apparently [o'paerontli] consideration | [kon sido'reifn]

3. Read and think about the meaning of the following international words.
Static; electricity; electric; phenomena; coulomb; electrical force; conductor; insulator;

grounding; electrified; gravitation; transferred.

VOCABULARY
4. Study and remember the words.
current [ 'karont] TOK
charge [tfa:rd3] 3apsiz
straw [stro:] cosioma
device [d1'vais] YCTPOMCTBO
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store [sto:] XPaHWJINILIE
natural [ neetfral] HaTypaJIbHbII
force [fo:s] cuia
emanate [ 'emonert] UCXOJIUTh
terminate [ to:minert] 3aBeplIaTh
strength [stren0] IPOYHOCTb
originate [o'rid3mert] IPOUCXO/IUTH
plate [plert] IJIaCTHHA
direction [do'rek/n] HaIlpaBJIeHUE
magnitude [ ' magnitju:d] BEJIMYMHA, 3HAYCHUE
attract [o'traekt] MPUTATUBATH
harness [ ha:nos] HCIIOJIb30BaTh
amber ['@mba] SHTapb
READING

5. Read the text and answer the questions.

Key words: static electricity, electric charge, electric current, amber, coulomb,

electrical force, electric field, field lines.

Electric charge, electric currents, batteries, and electromagnetic signals are so
much a part of our daily lives that we barely notice them anymore. Most of the time, we
are surrounded by electrical phenomena in both the natural world and the human-made
world. We learned about the presence of electricity in the world through
experimentation and observation, and we have learned how to harness, control, and store

electrical power for our everyday use, as in the tiny batteries that power our watches

ELECTRIC CHARGE

and electronic equipment.
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Long ago, Greek scientists discovered that a material called amber when rubbed
with a cloth would attract small pieces of straw. In later centuries other materials were
found to have this same characteristic. There was some property of the cloth that
apparently was transferred to the amber when the two were rubbed together, and that
property enabled the amber (for a brief time) to attract small pieces of straw. The amber
had been electrified.

Electrostatics studies the nature of charge that is not moving, and set the stage for
a consideration of moving charge that is needed to understand the electrical circuits in
all the electronic devices that we use every day.

THE ELECTRIC FIELD

The electrical force, like gravity, can act between objects that are not physically in
contact. In fact, any two charged particles will exert forces on each other; but even a
lone charged particle is surrounded by what we call an electric field that is a direct result
of its net charge.

The electric field (like the gravitational field of an object with mass) has both a
magnitude and a direction; that is, it is a vector quantity.

The electric field is measured in units of force per unit charge, so that a charge ¢
that experiences a coulomb force F'is in an electric field of strength

E=F/q

where £ is the coulomb force and ¢ is the charge of the particle.

Because the electric field represents a vector quantity, we can draw field lines that
represent: the motion that a positively charged particle would take if it were nearby. For
this reason, positively charged particles have field lines emanating from them, and
negatively charged particles have field lines that point toward them.

Electric field lines are always drawn as though they originate at positive charges
terminate at negative charges. Figure 1 shows examples of field lines around a positive

charge, a positive and a negative charge, and two oppositely charged plates.

Adopted from; Christopher G. De Pree, Ph.D. Physics Made Simple — by Broadway Books, a division
of Random House, Inc., 2004. — 197 p.
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QUESTIONS:

1) How did people discover electricity?

2) What materials did Greek scientists use in the first electrostatics experiments?
3) What does electrostatics study?

4) In what way is electric force similar to gravity?

5) What is the nature of electric field?

6) What are the units of measurement of electric field?

7) Where are field lines directed in electric field?

VOCABULARY WORK

6. Match the words similar in meaning,

1. vector a. use

2. always b. substance
3. harness c. every time
4. emanate d. direction
5. material e. radiate

6. property f. evidently
7. apparently g. pass
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8. transfer h. feature

7. Match the words opposite in meaning.

1. line a. staying
2. moving b. start
3. attract c. dot
4. terminate d. accept
5. transfer e. repel
6. natural f. long
7. presence g. artificial
8. brief h. absence
8. Find English equivalents to the following word combinations in the text.
1. s;mekTpudeckoe nose
2. MpeacTaBisATh COO0N BEKTOPHYIO BEIUUYUHY
3. mpsIMOM pe3yJibTar
4. >7IEKTPOHHBIE YCTPOWCTBA
5. 4YacTh Hallel NOBCEIHEBHON KU3HU
6. KyJOHOBCKas cujia
7. HmpupoJa HEMOABMXKHOTO 3apsiia
8. MOJKET IeCTBOBATh MEXYy 00bEKTaMU
9. Hanmuuue 3JeKTpUYECTBA

10.00BeKT ¢ Maccoi

11.mpoucxoauT B MONOKUTEIIBHBIX 3apsiax
12.1107105KUTENBHO 3apsKEHHAs YacTUIa
13.1pOTHBONOJIOKHO 3apsKEHHBIE [JTACTUHBI
9. Reorder the words to make a sentence.

1. forces, will, any, In fact, exert, two, other, charged, particles, on, each.
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2. the, quantity, electric, represents, Because, a vector, field.

3. a direction, The, field, electric, has, a magnitude, both, and .

4. watches, The, batteries, tiny, power, our, electronic, and, that, equipment.
5. been, The, electrified, had, amber.

10.Match the following terms with definitions and translate them into

Russian.

1. gravity a. directed segment, that is the segment that has shown the
beginning (also called point of application) and an end

2. vector b. the large size or importance of something

3. magnitude c. the force that attracts objects towards one another,
especially the force that makes things fall to the ground

4. property d. an object that provides electricity for things such
as radios, toys, or cars

5. battery e. a quality of something

11. Suffixes are used to form different parts of the speech. Use your dictionary
to find the derivatives of the words. Translate the words into Russian.
To resist — resistance ...
To conduct — ...
To insulate, — ...
To discover. — ...

12.In pairs, take turns to interview your partner about understanding what
electric charge and the electric field is. What questions do you think are the
most relevant?

13.Use the key words of the text to make up the summary.

COMPREHENSION
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http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/large
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/size
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/importance
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/force
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/attract
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/object
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/especially
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/force
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/fall
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9/ground
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/object_1
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/provide
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/electricity
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/radio_1
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/toy
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/car
http://dictionary.cambridge.org/ru/%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C/%D0%B0%D0%BD%D0%B3%D0%BB%D0%BE-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/quality_1

14.Read the text and find the answers to the following questions.
1. What is called resistance?

What does the resistance of a material depend on?

What materials are called superconductors?

What is an electrical circuit?

A

What relationship among current, voltage, resistance in a circuit did Ohm
discover?
6. What is the unit of resistance the equivalent of?
7. What doubles the current?
RESISTANCE AND OHM’S LAW

Almost all materials resist the flow of current to some degree. Electrons move more
easily through some materials than they do through others. Conductors allow electrons
to pass more easily than do insulators.

The tendency for certain materials to slow the passage of electrons is called its
resistance. Resistance is measured in ohms [abbreviated with the Greek letter omega
(Q)] after the German physicist Georg Simon Ohm (1787-1854). The resistance of a
material depends on its atomic structure (metals, for example, allow electrons to pass
easily through their lattice structure) as well as its temperature. Raising the temperature
of materials produces more random motion in their electrons, and this random motion
keeps current from flowing easily. Conversely, lowering the temperature of materials
can reduce their resistance, allowing current to flow more easily. There are even
materials, called superconductors, that at sufficiently low temperatures have almost no
resistance to the flow of electricity.

An electrical circuit 1s any pathway that allows electrons to flow. Simple circuits
can involve very few elements. A flashlight is a simple circuit, involving only an emf
(the battery) a resistor (the bulb). Figure 1 shows a diagram of this simple electrical

circuit.
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Figure 1. A Flashlight and its Equivalent Circuit

Georg Ohm is also credited with discovering the relationship among current,
voltage, resistance in a circuit. He found by experiment that the current in a circuit is
directly proportional to the applied voltage (the emf), and is inversely proportional to
the resistance. We can write this relationship, called Ohm's law, as

I=V/R

where / is the current (in amperes), V'is the voltage (in volts), and R is the resistance
(in ohms). Therefore, the unit for resistance, the ohm, is the equivalent of volts per
ampere, or 1 Q=1 V/A.

Thus, doubling the voltage of a circuit (while keeping resistance the same) doubles
the current. Halving the resistance of a circuit (while keeping voltage the same), also

doubles the current.

Adopted from; Christopher G. De Pree, Ph.D. Physics Made Simple — by Broadway Books, a division
of Random House, Inc., 2004. — 197 p

15.Translate the following text into Russian.
RHEOSTAT

A rheostat is a resistor whose resistance value may be varied. Thus, a rheostat is a
variable resistor. It is used to change the resistance of circuits, and in this way to
vary the value of current. A rheostat consists of a coil and a switch. Take into
consideration that wire used for the coil must have a very high resistance. When a
rheostat is used its terminals are connected in series with the load. The switch is used
to change the length of the wire through which the measured current passes. The
resistance may be changed to any value from zero to maximum. The longer the

rheostat wire used in the circuit, the greater the resistance is.
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Text 2.
ELECTROMOTIVE FORCE AND ELECTRIC CURRENT
PRE-READING

1. Answer the following questions.

1. What do the letters “emf” stand for?

2. Is there similar abbreviation in the Russian language?

2. Practice reading the following words.

potential [pa'tenf(9)1] naturally ['naetforali]
energy ['enadszi] dynamics | [dar'naemiks]
gravity ['greviti] ampere ['@mpes]
conductor [kon'dakto] artificial [ a:tr'fif(9)l]
electromotive [1 lektro(u)'moutiv] variety [vo'rarati]
alternating ['o:1tonertin | circuit ['s3:kit]
cycle ['saikl]

VOCABULARY

3. Study and remember the words.

suspend [so'spend] BeIlIaTh, IMO/IBEIINBATH
attach [o'teet(] MPUKPEIIATH
exert [1g'73:t] IIpUiIaraTh yCUINs
charge [fa.d3] 3apsia
potential difference [po'tenfal 'diforons] Pa3HOCTh MOTEHIIUAJIOB;

QJICKTPHUICCKOC HAIIPSIKCHHUC

maintain [men'tem] MOAJEPKUBATh, COXPAHSIThH

internal [n't3:n(o)l] BHYTPEHHUM
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rub [rAb] TepeTh, HATUPATH
transfer [treens'f3:] NEePEHOCHUTD, ITIEPEMEIATh
cease [si:s] nepecTaBath, IpeKpamaTh
provide [pro'vaid] cHa0XaTb; 1aBaTh
electromotive force [1 lektrou'moutiv 'fo:s | | anmekTpoaBmKyIas cuia
measure ['me39] U3MEPSThH
power ['paus] MUATATh (AJIEKTPO) SHEPTUEH
outlet ['autlet] IITENCeIbHAs PO3ETKA
terminal ['t3:minal] KJIEMMa; BBOJI/BBIBO/T
rate [rert] PacCUUTHIBATH; TOACYNUTHIBATD
sustain [so'stemn] MO/1/IEP)KUBATh; 00ECIIEYNBATH;
swing [swin] pa3Max, aMIUIMTyJja KoieOaHus
lightning ['lartnig] MOJIHHS
equalize [ 1:kwolaiz] ypaBHUBATh
circuit ['s3:kit] 1eTb, KOHTYP; CXeMa
direct current (DC) [d1'rekt ‘karont] ITOCTOSTHHBIN TOK
alternating current [ 'o:ltonertiy ‘karont] MePEMEHHBIN TOK
(AC)
imply [1mplar] 03HaYaTh

READING

4. Read the text and answer the questions.

ELECTROMOTIVE FORCE AND ELECTRIC CURRENT
Picture an old-fashioned shower: a bucket of water suspended over your head,
perhaps from the branch of a tree, with a rope attached that you pull to release the water

in a stream. The water flows downward in this case because of the force of gravity.
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The water above your head has a type of potential energy that called gravitational
potential energy. The water got that potential energy through the work exerted in pulling
the bucket up into the branch above your head.

We can think of electrical potential energy in the same way. Static charge is charge
that does not flow; however, if charge is able to flow (because of the presence of a
conductor), it will flow from higher to lower potential, in the same way that water flows
downbhill.

In the production of lightning, for example, an electric current, or flow of
electrons, results when the potential difference between the cloud and the ground gets
sufficiently large.

Once potential difference is equalized, because of the flow of electrons, the current
will stop flowing. To keep a current flowing there must be a way to artificially (or
naturally) maintain a potential difference between two points. In the case of lightning,
the potential difference is maintained by the internal dynamics of certain types of
clouds. Rubbing a glass rod with silk transfers electrons from the rod to the silk, which
creates a potential difference between these two materials. Touching the rod to another
material will cause a current of electrons to flow from the object into the glass rod (since
it has a deficit of electrons). Once the rod has been discharged, though, current will
cease to flow. We measure current as a flow rate, in units of charge per unit time. An
ampere (commonly called an amp, and abbreviated A) is a flow rate of 1 C/s. If a current
of 100 A is flowing (and this is a large current by the way!), that means that 100 C are
passing a given point in a conductor every second.

The electric currents that surround us in our daily lives are maintained through
artificial means and are able to provide a more steady flow of electrons, a more steady
current. We say that any device that maintains a potential difference provides an
electromotive force (emf). Electromotive force is measured in volts, just like potential
difference. The batteries that power all the personal electronics that we use, and the
electrical generators that provide the current available at the outlets in our homes,

provide the potential difference that allows charge to flow.
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There are two basic types of current, direct current (DC) and alternating current
(AC). Direct current refers to electron flow in a single direction with time. Batteries of
all varieties provide direct currents. Batteries have a positive and a negative terminal,
and are rated in the voltage (potential difference) that they can sustain. Car batteries, for
example, are typically 12 V DC. Batteries that power your CD player may be 1.5 V DC,
and you may need two of them to provide the power that your CD player requires.

The electrons that flow in alternating currents do not push electrons in a single
direction but, rather, move back and forth, in a motion similar to the motion ofa
swing (simple harmonic motion). Because the electrons are constantly changing
direction, this implies that the voltage of the emf changes as well. The rate of change of
the direction of the current (and voltage) in an AC circuit is measured in cycles per
second (1/s) or hertz (Hz). In the United States, the current varies at a rate of 60 cycles

per second, or 60 Hz, and maintains a voltage of 110 to 120 V.

Adopted from; Christopher G. De Pree, Ph.D. Physics Made Simple — by Broadway Books, a division
of Random House, Inc., 2004. — 197 p
QUESTIONS:

[—

. What makes the water flow downward in an old-fashioned shower?

What type of energy does the water have in this case?

Why does the author describe the shower?

In what case will the current stop flowing?

What must be done to keep a current flowing?

Describe the experiment with a glass rod and silk. Why is it described in the text?
What is ampere?

What provides an electromotive force?

A S AN U R e

What is emf measured in?

10.What does direct current refer to?

11.What current is produced in batteries?

12.How do electrons that flow in alternating current move?

13.What is measured in cycles per second?
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VOCABULARY WORK

5. Translate the following word combinations into Russian.

1. force of gravity

2. static charge

3. flow of electrons

4. to maintain a potential difference

5. steady flow of electrons

6. to provide the power

7.to push electrons in a single direction

8. to vary at a rate

6. Find English equivalents to the following word combinations in the text.
1. moTeHIManbHAs SHEPTUA

CO3/1aBaTh Pa3HOCTH DJIEKTPUUECKUX MTOTEHIUAIIOB

TOK IEPECTAHET TE€Yb

CKOPOCTb MTOTOKA

€AUHULA 3apsiaa

MOCTOSTHHBIN MTOTOK AJIEKTPOHOB

IIOCTOSIHHBIN TOK

MIEPEMEHHBIN TOK

A S AN U S i

aBTOMOOMJIBHBIN aKKyMYJISITOP
10.1BUTaTHCA BO3BPATHO-ITOCTYNATEIBHO
11.1BuXeHNE MasITHUKA

12.rapmMoOHHYECKOE ABUKEHUE
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7. Match the following words with definitions and translate them into Russian.

1. gravitational potential energy

a. Smallest indivisible particle with negative

charge.

2. charge

b. Difference in electric charge between two
objects; a charge will tend to move from the
area of higher potential to the area of lower

potential.

3. electron

c. Energy associated with position in a
gravitational field, or the amount of work an
object can perform by returning to its original

position.

4. gravity

d. Property of matter that is a measure of its

excess or deficit of electrons.

5. potential difference

e. Attractive force between objects with mass;
the curvature of space-time induced by the

presence of mass.

6. ampere (amp)

f. Charge that does not flow.

7. volt

g. Rate of flow equal to one coulomb of electric

charge per second.

8. static charge

h. Measure of potential difference.

8. What do the letters in the following abbreviations stand for?

AC, DC, emf, GPE.

9. Find out the key words of the text.

10.Use the key words of the text to make up the outline of the text.

11.Write out the main idea of the text. Be ready to speak about it.

12.Give the summary of the text.
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COMPREHENSION

13.Read the text and find in it the answers to the questions that follow it.
TRANSFORMERS

A coil of wire wrapped around an iron core makes an electromagnet, which intensifies
the field generated by the motion of the current through the coiled wire. If we place
two of these electromagnets next to one another in close

proximity (but not touching), we have what is called a transformer. One reason that
alternating current is widely used to transfer electrical energy over long distances is that
voltage and current values may be readily and efficiently changed by the use of these
devices.

In principle, the pair of coils in Figure 1 is a transformer. Any change in the current in
the primary coil induces a current in the secondary coil. If an alternating current is
supplied to the primary, there will be a corresponding variation of magnetic flux through
the secondary. As a result, an alternating current of the same frequency will be induced
in the secondary coil. In the United States the frequency used on domestic power lines

1s 60 cycles per second - that is, the current makes 60 complete oscillations per second,

or 60 Hz.

AC Voltage Induced Volage

Figure 1
In iron-core transformers, the voltages in the two coils are proportional to the number
of turns, or
14.Vy/V,= nyn,
where V, = voltage in the secondary, V,, voltage in the primary, n; = number of turns in

secondary, and 7, = number of turns in primary. If there are more turns in the secondary

35



than in the primary, the voltage of the secondary will be greater than the primary
voltage, and the device is called a step-up transformer,; conversely, if there are more
turns in the primary than in the secondary, the device is a step-down transformer.
When electric power is to be used at a great distance from the generator, it is transmitted
in the form of high-voltage AC, for the following reason: the heat loss in an electric
power line is proportional to IR, so if the losses are to be minimized, the current should
be as small as possible. If the power is a constant, this restriction means that the voltage
must be high, since P = IV.
Transformers work only with alternating currents, as described in the experiments of
Faraday and Lenz. In a power plant, the generator voltage may be as high as 10,000 V.
A transformer steps this voltage up to perhaps 230,000 V and places this voltage on the
transmission line. At the edge of a city, a step-down transformer may reduce the
potential difference to about 2300 V, and small step- down transformers located on
power-line poles throughout the city then reduce it to a safe value of about 110 V for
use in homes.
There are no moving parts in a transformer, and when these devices are properly
designed the energy losses may be as low as 2 percent. This means that, practically, the
same amount of power is developed in each coil. As in the case of direct current, the
power developed in either coil is equal to current multiplied by voltage, so that 1V, =
IsVs or 1/l, = V,/V, Combining this equation with the preceding relation, we have
15.1/1,= ny/ ng
so that the currents in the two coils are inversely proportional to the number of turns in

each.

Adopted from; Christopher G. De Pree, Ph.D. Physics Made Simple — by Broadway Books, a division of
Random House, Inc., 2004. — 197 p

QUESTIONS:
1. What is a transformer used for?

2. What does a transformer consist of?
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3. What is the dependence between the primary and secondary coils?
4. What type of transformer is called a step-up transformer?
5. What type of transformer is called a step-down transformer?

6. What is the relation between the number of turns in the coils and the voltages?

11.Fill in the gaps with the following words: circuits, parallel circuit, breaks,

switch, series circuit, battery, connection, parallel.

TYPES OF ELECTRIC CIRCUITS

There are different ways of categorizing electric ... (1). One way is series versus parallel
circuits. A ... (2) is a circuit where the components are connected in one continuous
loop. A ... (3) is a circuit where the components are connected in separate branches.
Most real life circuits are combinations of these two
concepts, since each type has advantages. When something ... (4) in a series circuit, the
whole circuit stops working. This does not happen with ... (5) circuits. A series circuit
can therefore be useful for safety features like fuses, but not so useful for Christmas
lights. Series circuits are also cheaper to produce.

COMPONENTS OF ELECTRIC CIRCUITS
There are many different components you might find in an electric circuit, including
batteries, switches, bulbs, resistors, and capacitors.
A ... (6) is a device that stores energy in chemical form. When it is connected to a
circuit, it releases that energy to provide power to other components that are connected.
A ... (7) 1s something you can use to break a circuit at a particular point. Electrical
devices will not work unless there is a complete loop between them and both sides of a
power source (such as a battery). So if you cut the ... (8) anywhere in the loop, the
power stops. This is how light switches turn lights on and off unless there is a complete

loop between them and both sides of a power source (such as a battery).

Adapted from Christopher G. De Pree, Ph.D. Physics Made Simple — by Broadway Books, a division of
Random House, Inc., 2004. — 197 p
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SPEAKING

12. Make up the presentation about one of the physicists (M. Faraday, G.
Ohm, A. Ampere, A. Volta, B. Franklin, ...) who made the great
contribution in the field of electricity.

13.Quiz “What do you know about Electric Engineering?” Ask and answer

the questions with your partner. Make up dialogues.

U

. What is electricity?

How did people discover electricity?

What materials did Greek scientists use in the first electrostatics experiments?
What does electrostatics study?

What are the units of measurement of electric field?

Where are field lines directed in electric field?

What is called resistance?

What does the resistance of a material depend on?

A S AT B o

What materials are called superconductors?
10.What is an electrical circuit?

11.What provides an electromotive force?
12.What is emf measured in?

13.What does direct current refer to?

14.What current is produced in batteries?
15.How do electrons that flow in alternating current move?
16.What does a transformer consist of?
17.What did B. Franklin invent?

18.What is G. Ohm famous for?

19.Who was the first to get the electric current?
20.What is M. Faraday noted for?
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UNIT 3. ELECTRONICS
Text 1.
DEVELOPMENT OF ELECTRONICS
PRE-READING

1. Answer the following questions.
1. Give the definition of the word ‘electronics’.
2.Can you imagine modern life without electronics?

2. Practice reading the following words.

transmission [treenz mifon] consumption [kon'samp[on]
trajectory [tro'd3ektort] reliable [r1'larabl]
manipulation [mo nipju'lerfon] manufacturing [ maenju’ feektform]
technology [tek ‘nolad31] conductor [kon'dakts]

3. Read and think about the meaning of the following international words.
Electronics; electron; physics; information; microelectronics; industrial; design; to
calculate; trajectory; phenomena; nature; automatization; production; process;
organism; vacuum tube; specialize; function; progress; radio; communication;
technology; transistor; electrode; component; to realize; system; discrete; chip.
VOCABULARY

4. Study and remember the words.

applied physics [o'plaid 'fiziks] npuKiIagHas Gu3nKa
generation [ d3zena rerfon] CO3J/IaHue,
dbopmupoBaHnue,
BbIpabOTKa
manipulation [mo nipju’lerfon] yIpasiieHue; o0paboTKa;
npeobpazoBaHue
reduced weight [r1'dju:st wert] YMEHBIICHHBIN BEC
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power consumption [ pauokon ' sampfon] noTpebieHne
AIIEKTPOIHEPTUH

to carry out [ keerr aut] BBITIOJTHSATh

to respond [118 pond] OTBEYaTh; PEarupoBaTh

integrated circuit (IC) [ 'mtigrertid ' so:kit] WHTETpajbHas cXxema

batch processing [baet]' prousesiy] nakeTHast 00paboTka

to assemble [0 sembl] cobupaTh; MOHTUPOBATH

to lower manufacturing | ['louo manju feekt[ory] CHU3UTH
IPOU3BOAUTEILHOCTh

READING

5. Read the text and answer the questions.
DEVELOPMENT OF ELECTRONICS

Electronics is a field of engineering and applied physics dealing with the design
and application of electronic circuits. The operation of circuits depends on the flow of
electrons for generation, transmission, reception and storage of information.

Today it is difficult to imagine our life without electronics. It surrounds us
everywhere. Electronic devices are widely used in scientific research and industrial
designing, they control the work of plants and power stations, calculate the trajectories
of spaceships and help the people discover new phenomena of nature. Automatization
of production processes and studies on living organisms became possible due to
electronics.

The invention of vacuum tubes at the beginning of the 20th century was the
starting point of the rapid growth of modern electronics. Vacuum tubes assisted in
manipulation of signals. The development of a large variety of tubes designed for
specialized functions made possible the progress in radio communication technology
before the World War II and in the creation of early computers during and shortly after

the war.
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The transistor invented by American scientists W. Shockley, J. Bardeen and W.
Brattain in 1948 completely replaced the vacuum tube. The transistor, a small piece of
a semiconductor with three electrodes, had great advantages over the best vacuum tubes.
It provided the same functions as the vacuum tube but at reduced weight, cost, power
consumption, and with high reliability. With the invention of the transistor all essential
circuit functions could be carried out inside solid bodies. The aim of creating electronic
circuits with entirely solid-state components had finally been realized. Early transistors
could respond at a rate of a few million times a second. This was fast enough to serve
in radio circuits, but far below the speed needed for high-speed computers or for
microwave communication systems.

The progress in semiconductor technology led to the development of the
integrated circuit (IC), which was discovered due to the efforts of John Kilby in 1958.
There appeared a new field of science — integrated electronics. The essence of it is
batch processing. Instead of making, testing and assembling discrete components on a
chip one at a time, large groupings of these components together with their
interconnections were made all at a time. IC greatly reduced the size of devices, lowered
manufacturing costs and at the same time they provided high speed and increased
reliability.

Adopted from Paoosenv, B. A. Anenutickuii 361K 01 MEXHUYECKUX 8Y308  yuebnoe nocodue / B.A.

Paoosenw. - 2-e uso. - Mockea : PUOP : HH®PA-M, 2022. - 296 c.
QUESTIONS:

1. Where are electronic devices used?

. What was the beginning of electronics development?

. What made the progress in radio communication technology possible?
. What is the transistor?

. When was the transistor invented?

. What aim was realized with the invention of the transistor?

. When were integrated circuits discovered?

oI e Y S )

. What advantages did the transistors have over the vacuum tubes?
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VOCABULARY WORK

6. Match the words similar in meaning.

1. invent a. answer
2. operation b. part

3. imagine c. discover
4. component d. pretend
5. respond e. work

6. trajectory f. keeping
7. storage g. path

7. Match the words opposite in meaning.

1. development a. reject

2. solid-state b. ancient
3. realize c. decline

4. rapid d. liquid

5. modern e. slow

6. early f. connected
7. increase g. late

8. discrete h. lower

8. Find English equivalents to the following word combinations in the text.

1. IMPUMCHCHHUEC 3JICKTPOHHLBIX CXEM

. Iepeava v npueM nHpopmanuu

. TIOJIyITPOBOJTHUKOBBIN KPUCTaJI
. TOTpeOJICHUE HIIEKTPOIHEPTUU
. BBICOKasl HaJIEKHOCTb

. TBEPAOTCIBbHBIC KOMIIOHCHTLI

© ® 9 N L A WD

BBICOKOCKOPOCTHOU KOMITBIOTEP

. BBIYUCIIATH TPACKTOPHUIO KOCMHUYCCKHUX Kopa6neﬁ

. CIIOCOOCTBOBATH YIPaBJICHUIO CUTHAJIaMHU
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10. MUKPOBOJIHOBBIE CUCTEMBI CBSI3U
11. momynpoBOJHUKOBASI TEXHOIOTHUS
12. cOopka TUCKPETHBIX KOMIIOHEHTOB Ha KpUCTAJLJIE

9. Match English and Russian equivalents.

1. scientific research a. CO CKOPOCTHIO

2. due to the efforts b. TBep0€ TENO; KPUCTAILT

3. to replace vacuum tubes C. TIOJTYTIPOBOAHUKOBBIN KPUCTAILT
4. a piece of semiconductor d. yBenMYUTH HAJIEKHOCTh

5. solid body e. Omaronmaps ycuiausim

6. at a rate f. Hay4HBIC UCCIIENOBAHUS

7. to increase reliability €. 3AMEHATD AJIEKTPOHHBIE JIAMITBI

10. Insert the necessary word in the gap.
1. Electronics is a science studying the use of ...:
a) computers; b) electronic circuits;
¢) radio signals; d) reception of information.
2. Transistors have many ... over vacuum tubes.
a) patterns; b) advantages;
c) scales; d) forms.
3. They ... very little power.
a) consume; b) generate;
c) embrace; d) convert.

4. The transistor consists of a small piece of a ... with three electrodes.

a) diode; b) anode;
c¢) conductor; d) semiconductor.
5. ... contributed greatly to the discovery of integrated circuits.
a) W. Shockley; b) J. Kilby;
c) W. Brattain; d) J. Bardeen.

11. Give the title to each paragraph of the text.
12. Retell the text using the titles.
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COMPREHENSION

13. What do you know about the phenomenon and possible practical uses of
superconductivity? Read the text and answer the questions.
1. What is superconductivity?
2. What temperature is called “absolute zero”?
3. How many years ago was superconductivity discovered?
4. What conditions enable some metals to become superconductive?
5. Why hasn’t superconductivity become widely used in practice?
6. Why is liquid nitrogen more attractive as a coolant than liquid helium?
7. What fields of superconductor application could you name?
SUPERCODUCTORS

Superconductivity is aptly named. It involves a remarkable transition that occurs
in many metals when they are cooled to temperatures within several degrees of absolute
zero, or, 0 Kelvin. Absolute zero equivalent to -460°F or -273°C represents a total
absence of heat; it is the coldest temperature conceivable. As the metals approach this
frigid limit, they suddenly lose all their electrical resistance and become
superconductors. This enables them to carry currents without the loss of any energy and
in some cases to generate immensely powerful magnetic fields. Scientists have
recognized that the implications of this phenomenon could be enormous, but reaching
and maintaining the temperatures necessary for superconductivity in these metals is
difficult and expensive.

From the time that a Dutch physicist Kamerlingh Onnes discovered
superconductivity in 1911 until the recent rush of breakthroughs, there was only one
way to produce the phenomenon: by bathing the appropriate metals — and later, certain
metallic alloys — in liquid helium.

This exotic substance is produced by lowering the temperature of rare and costly
helium gas to 4.2K (-452°F), at which point it liquefies. But the process is expensive

and requires considerable energy. Furthermore, unless the liquid helium is tightly sealed
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in a heavily insulated container it quickly warms and vaporizes away. Thus, the
practical use of superconductors has been limited to a few devices — an experimental
Japanese magnetically levitated train, a few giant particle accelerators and medicine's
magnetic resonance imaging machines that operate with intense magnetic fields.

But in the last few years physicists have stumbled on unusual cases of ceramic
compounds that change everything. They also must be cooled to become
superconductors but only to a temperature of 98 K (-283°F) and that suddenly brings
superconductivity into the range of the practical: liquid helium can be replaced as a
coolant by liquid nitrogen, which makes the transition from a gas at the easily produced
temperature of 77 K (-320°F). Moreover, liquid nitrogen is cheaper than milk and so
long-lasting that scientists carry it around in ordinary thermos bottles. Also, the
ceramics may be able to generate even more intense magnetic fields than metallic
superconductors.Thus, if these new substances can be turned into practical devices

technology will be transformed.

Adopted from Kypaweunu E.U., Konopamvesa U.U., [lImpynosa B.C.. Anenuiickuii s3vix 015
cmyoenmos-pusuros..: yueb. nocooue— M.: Acmpens: ACT, 2005. — 189 c.

14. Read the passage. Give the title to the text and translate it in writing.

We can use a combination of n- and p-type crystals to carry out the functions of a
triode tube. Such an arrangement is known as a transistor. It consists of a p-type crystal
placed between two n-type crystals. If we apply to the middle and to the right crystal
an electric voltage from a battery no current will flow through the system. Things will
change, however, if a small electric voltage from the battery is applied to the central
and to the left crystal. In this case current will start to flow through the n-p-junction
on the left. However, many electrons entering into the p-type crystal will continue
across it and enter the n-type crystal on the right, thus permitting a current from the
battery to flow through the right n-p-junction. The situation is quite similar to that
existing in a triode tube, and the crystal on the left plays the role of the filament, while
the middle crystal and the crystal on the right play the role of grid and plate. The

principal advantage of transistors over vacuum tubes lies in the fact that the controlled
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flow of electrons takes place entirely within solid material. Thus it is not necessary to
use a large amount of power to keep a filament red-hot to eject electrons into space.
This, in addition to their simplicity, reliability and small size, have taken rapidly
causing transistors to take the place of the old-fashioned vacuum tubes in many fields
of electronics.

n-p junction — n-p nepexoo grid - pewwemka, cemxa

filament — numv Hakana

Adopted from Kypawseunu E.U., Konopamvesa U.U., [lImpynosa B.C.. Anenuiickuii s3vik 015
cmyoenmos-pusukos..: yued. nocooue— M.: Acmpens: ACT, 2005. — 189 c.

15. Translate the text into Russian. Find some more information about the
phenomenon of superconductivity and modern researches in this field?

In 1987, each new report of achieving superconductivity at a higher temperature
was received with excitement by the physics community. By summer, claimed records
were approaching room temperatures, but enthusiasm was cooling. In December, signs of
superconductivity above the boiling point of water (373 K) were reported. However, most
observers were skeptical, reflecting growing doubts that the existence of superconductivity
above 100 K has been proved.

During the second half of the year, about 20 research groups reported evidence for
superconductivity above 100 K. However, at the Boston meeting, Paul Chu, the researcher
from the University of Houston, who made the first superconductor at 90 K, said higher-
temperature observations were "unstable superconducting anomalies. He stressed that
reports of high-temperature superconductivity should meet four criteria: zero resistance;
demonstration of the Meissner effect (the exclusion of magnetic fields from a
superconductor); stability; and reproducibility. Although he said that there was "no clear

evidence to exclude" the possibility of superconductivity well above 100 K.

Adopted from Kypaweunu E.U., Konopamvesa U.U., [lImpynosa B.C.. Anenuiickuii s3vik 015
cmyoenmos-pusukos..: yued. nocooue— M.: Acmpens: ACT, 2005. — 189 c.
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PRE-READING

1. Answer the following questions.

SEMICONDUCTORS

Text 2.

1. Why is the development of electronics called a revolution?

2. What do you know about semiconductor technology?

2. Practice reading the following words.

semiconductor [ semikon'dakto] crystal [ kristol]
thermal ['03:mol] crystalline ['kristolam]
impurity [1m "pjouortti] lattice [ leetis]
occur [o'k3:] spotless [ 'spotlos]
acceptor [ok ‘septa] regularity [ regjo ' lortti]
carrier ['keer1o] agitation [ edzr'terfon]
chemical ['kemikal]
VOCABULARY
3. Study and remember the words.
spotless regularity [ 'spotlos regju lorrti] Oe3ymnpeuHas
IPABHIIBHOCTH
give rise [g1v raiz] BBI3BIBATh
crystal lattice [ kristol laetis] KpUCTaJUTNYECKas
peméTka
semiconductor semikon'dakto] MOJTYTIPOBOHUK
acceptor akienTop (IpIpKa)

silicon crystal

silikon 'kristol]

KpuUCTaJlll KPpCMHHUA

valence

[
[ok'septor]
[
[

veilons]

BaJICHTHOCTD
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conductive [kon daktiv] MIPOBOASIIUI
arsenic [ a:sonik] MBIIIbSIK
free electron ['fri: 1'lektron ] CBOOOIHBIN 3IIEKTPOH
electric carrier [1'lektrik ‘keerio] AIEKTPUUYECKUN HOCUTEIh
electron bond [1'lektron 'bond] AJIEKTPOHHAS CBSI3b
boron [ 'bo:ron] oop

READING

4. Read the text and answer the questions.
SEMICONDUCTORS

Some materials cannot be classified as either insulators or good conductors as
thermal agitation of the atoms can knock loose only a few electrons and permit the
material be slightly conductive. Such materials are known as semiconductors. A small
amount of the proper kind of impurity in the crystalline structure of a semiconductor
may, however, make it enormously more conductive. A pure silicon crystal in which
each atom of silicon has a chemical valence 4, is connected with four of its neighbors
by four electron bonds. This situation arises when one atom of silicon is replaced by an
atom of arsenic (As) which has a valence of 5. The impurities in the crystalline structure
of a semiconductor make the semiconductor very conductive.

The four valence electrons of the As atom form connections (bonds) with the four
neighboring Si atoms, while the fifth "black sheep" electron is left unemployed and free
to travel from place to place. The impurity atoms that give rise to free electrons in this
way are known as donors. A reverse situation occurs when the Si atom is replaced by a
trivalent atom of boron (B). In this case there will be a vacant place, or an electron hole,
that breaks up the spotless regularity of the silicon crystal lattice. The impurity atoms
that give rise to such "holes" are known as acceptors. A hole formed near a foreign atom
present in the lattice may be filled up by an electron originally belonging to one of the

neighboring silicon atoms, but in filling this hole the electron will leave a hole at the
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place where it was originally located. If this hole is filled by another neighboring
electron, a new hole will move one step farther out.

Semiconductors that contain donor atoms and free electrons are known as n-type
semiconductors, while those with acceptor atoms and holes are called p-type
semiconductors (n and p stand for a negative and positive charge of electric carriers).
The electrical conductivity of n-type semiconductors is determined by the number of
free electrons per unit valence and the ease with which they move through the crystal
lattice, while in the case of p-type semiconductors it depends on the number and

mobility of the holes.

Adopted from Kypaweunu E.U., Konopamvesa U.U., [lImpynosa B.C.. Anenuiickuii s3vik 015
cmyoenmos-pusukos..: yueb. nocooue— M.: Acmpens: ACT, 2005. — 189 c.

QUESTIONS:

1. What materials can be classified as semiconductors?

2. Under what conditions can a semiconductor become more conductive'?
3. What impurity atoms are known as donors (acceptors)?

4. What is the difference between n-type and p-type semiconductors?

5. What is their conductivity determined by?

VOCABULARY WORK

5. Match the words similar in meaning.

1. acceptors a. flint

2. give rise b. poison

3. silicon c. engender
4. arsenic d. additive
5. impurity e. holes

6. occur f. range

7. classify g. perfect

8. spotless h. take place
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6.

O 0 3 O »n B~ W

Match the words opposite in meaning.

1. n-type a. insulative
2. conductive b. doped
3. pure c. disappear
4. occur d. pacification
5. agitation e. p-type
6. give rise f. far
7. regularity g. stop
8. neighboring h. mess
. Translate the following word combinations into Russian.
. thermal agitation
. crystalline structure
. pure silicon crystal
. chemical valence
. Impurity atoms
. free electrons
. electron hole
. depend on
. be replaced by an atom of

10.be filled up by an electron

AN O B W

. Find English equivalents to the following word combinations in the text:
. Oe3ympednasi mpaBWILHOCTh

. KpUCTaJUTMUecKas pemérka

. KpUCTaJUT KPEMHUS

. CBOOOHBIE AJIEKTPOHBI

. DIIEKTPUYECKUE HOCUTETU

. TETUIOBOE BO30YKICHUE

50



7. BNEKTPOHHO-ABIPOYHAS
8. XuMH4YeCcKas BaAJICHTHOCTh
9. YHCTBIN KPUCTAIUT KPEMHUS

10. mpumecHbIE ATOMBI

9. Match the following terms with definitions and translate them.

1. semiconductor

a. a quantum transition of an atom
or molecule from a lower energy

level to a higher.

2. thermal agitation

b. the material, which occupies an
intermediate position between

conductors and insulators.

3. acceptors

C. auxiliary geometric image
introduced for the analysis of the

structure of the crystal.

4. valence

d. in solid state physics an
impurity in the crystal lattice,
which gives the crystal a p-type
conductivity type, in which the

charge carriers are holes.

5. crystal lattice

e. the ability of atoms of chemical
elements to form a certain number
of chemical bonds with atoms of

other elements.
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10.Match English and Russian equivalents.

1. slight conductivity a. oOpaTHasi CUTyarus

2. chemical valence b. HEOoJIbIIIast TPOBOIUMOCTD
3. electron bonds C. YepHasi OBl

4. black sheep d. xumMHu4eckasi BaJISCHTHOCTb
5. reverse situation €. DJIEKTPOHHBIE CBA3H

11. Insert the necessary word in the gap.

1. Semiconductors have ... conductivity.

a) electron substituted c) electron hole

b) full d) incomplete

2. ... increases conductivity of the semiconductor.

a) Arsenic c¢) Thermal agitation
b) Impurity d) Chemical valence

3. An atom of silicon has a chemical valency...

a)2 c)7

b) 5 d)4

4. Impurity atoms that generate "holes" are called...

a) holes ) impurities

b) acceptors d) valency

5. Semiconductors that contain ... and free electrons are known as n-type
semiconductors.

a) donor atoms ) impurities

b) electron hole d) electron bonds

12. Give the title to each paragraph of the text,
13. Retell the text using the titles.
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COMPREHENSION
14. Make up the rendering of the following text.

Semiconductors have had a monumental impact on our society. You find
semiconductors at the heart of microprocessor chips as well as transistors. Anything that
is computerized or uses waves depends on semiconductors.

Today, most semiconductor chips and transistors are created with silicon. You
may have heard expressions like "Silicon Valley" and the "silicon economy," and that
is why — silicon is the heart of any electronic device.

Silicon is a very common element — for example, it is the main element in sand
and quartz. If you look "silicon" up in the periodic table, you will find that it sits next
to aluminum, below carbon and above germanium.

Carbon, silicon and germanium (germanium, like silicon, is also a
semiconductor) have a unique property in their electron structure — each has four
electrons in its outer orbital. This allows them to form nice crystals. The four electrons
form perfect covalent bonds with four neighboring atoms, creating a lattice. In carbon,
we know the crystalline form as diamond. In silicon, the crystalline form is a silvery,
metallic-looking substance.

In a silicon lattice, all silicon atoms bond perfectly to four neighbors, leaving no
free electrons to conduct electric current. This makes a silicon crystal an insulator rather
than a conductor.

Metals tend to be good conductors of electricity because they usually have "free
electrons" that can move easily between atoms, and electricity involves the flow of
electrons. While silicon crystals look metallic, they are not, in fact, metals. All of the
outer electrons in a silicon crystal are involved in perfect covalent bonds, so they cannot
move around. A pure silicon crystal is nearly an insulator — very little electricity will

flow through it. But you can change all this through a process called doping.

Downloaded from Electronics. URL: http.//electronics.howstuffworks.com
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15. Translate the following text into English.

IoynpoBoHUK — 3TO 0COObII MaTepuaJl
CaMblil TOMYJIAPHBIIA TPUMEP TAKOTO Marepuaia — KPEMHH, a TakKe XUMHUYECKHE
DJIEMEHTBI T€PMaHUM, CEJICH, TEJLIYP, MBIIIBIK U Apyrue. B onpeneneHHbIX yCIoBUsIX
OHM MOTYT IPOBOAUTH OOJBIIE NEKTPUUYECTBA, YEM H3OJSATOPHI (HApUMeEp, CTEKIIO,
pe3uHa), HO MEHbIIIE, YeM YUCThIE MPOBOAHUKHU (Meap Wi anroMuHuil). CBoiicTBa
IIOJIyIIPOBOJHUKOB, B TOM YHCJI€ KPEMHHS, MOXKHO YCWINTH IIyTE€M JIETUPOBAHUSA —
n00aBIIeHUS Pa3INYHBIX puMecen B VCXOIHBIN Marepual.
[Iporiecc mX M3rOTOBIEHHUS M TOATOTOBKM JUIsl JajbHEHIIed pabOThl CIIOXKHBIM,
BKJIFOYAE€T MHOTO 3TaroB. KpucTauiel CBEpX4NCTOrO0 MOHOKPUCTAJUIMYECKOTO KPEMHHS

BBIPAIUBAIOTCA 1o MCTOAY YoxpaJlbCKOTo us3 pacIIaBJICHHOT'O

MOJUKPUCTAIUTMYECKOTO KPEMHHUS (KOTOPBIi, B CBOIO OUYEpe/lb, MOTYYatOT U3 MEJIKOTO
0eyloro mecka WJIM KBapLEBOrO NECKa, OYMILEHHOro OT 99,999999999% npyrux
3JIEMEHTOB). YK€ MOCJIe ATOr0 KPUCTAILI PEXKETCSI Ha TOHKHE MJIaCTHHBI.

[TomynpoBOMHUKH OOBIYHO WCMOJB3YIOTCS TMPH CO3MaHWU DIEKTPOHUKH, €CIH
KOHKpEeTHee — MHKpocxeMm B Heil. [loaToMy mHOrIa WX Ha3bIBalOT MPOCTO YHIIAMHU
(xoTs 3TO 0000IIEHUE U yrpoleHue). X ocHOBHas 3ajaya, ¢ y4eTOM UX CBOMCTB, —
KOHTPOJIMPOBATh KaK, KOTJIa M KyAa OyJeT JBUTAThCS MOTOK AIIEKTPOHOB. OHU MOTYT

YCHUIIMBAThb CUTHAJI, IICPCKIOYATh €TI0 U HpCO6p330BbIBaTB.

Downloaded from: https://intersvyaz.media/semis

SPEAKING

16. Develop the following statement using the phrases — in_my opinion, in fact, for

instance, moreover, one_advantage is ..., another point is that ..., finally, in

conclusion:

“Electronics has extended man’s intellectual power “.
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17. Quiz “What do you know about Electronics?” Ask and answer the questions

with your partner. Make up dialogues.

What is electronics?
What invention contributed to the development of electronics?
What made the progress in radio communication technology possible?
Who invented transistor?
What temperature is called “absolute zero”?
What fields of superconductor application could you name?
What materials can be classified as semiconductors?

Under what conditions can a semiconductor become more conductive'?

A S AN e

What are the main advantages of transistors over vacuum tubes?

10. What are the advantages of integrated circuits?
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UNIT 4. INFORMATION-COMMUNICATION TECHNOLOGIES
Text 1.
THE HISTORY OF COMMUNICATION SYSTEMS DEVELOPMENT
PRE-READING

1. Answer the following questions.

1. What means of communication did ancient people use?

2. What are the names of scientists who made a great contribution to the
development of communication systems?

2. Practice reading the following words.

alphabet [ eelfabit] microphone [ 'maikrofoun]

code [koud] modulation [modjou’lerfn]

conductor [kon'dakta] papyrus [pa'paroras]

communication | [kamju:ni keifn] radar [ 'rerdo]
VOCABULARY

3. Study and remember the words

to transmit [treenz mit] nepeaBaTh

wireless [ 'waralis] OecrpoBOTHOM

feasibility [fi:zo bilit1] 1eecoo0pa3HOCTh

intelligible [1ntelidzobl] Bpa3yMUTEIbHbIN

coil [kotl] KaTyIlka

receiver [r1's1:v9] NPUEMHUK

maritime [ ‘'maerrtarm] MOPCKOM
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broadcasting [ 'bro:dka:stiy] BElaHHE, TPAHCIISAIUS

READING

4. Read the text and answer the questions.
THE HISTORY OF COMMUNICATION SYSTEMS DEVELOPMENT

A long time ago men found it necessary to communicate at a distance. When the
alphabet was invented, they began to use papyrus, and something like the modern letter
appeared. The first to send letters were the ancient Egyptians. A runner delivered them.
But the best postal system of ancient times was organized by the Romans.

From then on until the eighteenth century there were practically no advances in
the means of communication. Even when Queen Victoria began to rule England in 1837,
her means of communication with distant parts of her empire were no faster than those
of Julius Caesar.

The first practical electromagnetic telegraph was invented by the Russian
scientist Pavel Shilling in 1828, an in 1832 he established telegraph communication of
this type between the Winter Palace and the Ministry of Transport in St. Petersburg.
Shilling's work was continued in Russia by B. Yakobi, who made several improvements
in the electromagnetic telegraph and linked St. Petersburg with Tsarskoye Selo. This 25
kilometer-line was the longest in the world at that time. Yakobi invented the telegraph
sending key, adopted by the American Samuel Morse. Morse, however, invented the
telegraph code of dots and dashes, which is used all over the world to this day.

The first transatlantic telegraph cable from Europe to America was laid in 1858
due to the great British scientist Professor William Thomson. He also invented the
mirror galvanometer, the very sensitive instrument used at first to receive signals
transmitted over very long cables. Three letters could be transmitted per minute over
the first transatlantic cable. The present speed of operation of telegraph cables reaches

2,500 letters per minute.
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The telephone is a much younger invention than the telegraph. The French
mechanic Charles Boursel first suggested the idea of transmitting speech electrically.
The first telephone that found application was invented by the American Graham Bell
in 1876. Russian inventors made several important improvements in the telephone. In
1879 the Russian engineer Mikhalsky made a microphone with powdered carbon, a
prototype of the present-day microphone. Next year another Russian inventor,
Golubitsky made a far sensitive receiver than the receiver of Bell. In 1880 a Russian
military communications expert G. Ignatyev invented a device that made it possible to
use the same wire simultaneously for a telephone conversation and for telegraph
communication. Today the method of frequency modulation makes it possible to
transmit several hundred telephone conversations over the same wire simultaneously.

The telegraph and the telephone were both hailed as the "final" solution to the
communications problem. But they were soon followed by an even more wonderful
invention, which made possible communication without wires. Numerous scientists
from different countries contributed to the appearance of wireless communication.
Heinrich Hertz, constructed a primitive radio system capable of transmitting and
receiving space waves through free space. In 1893, Nikola Tesla, in America, first
demonstrated the feasibility of wireless communications. He proved that intelligible
messages could be transmitted without wires and established a system which was
composed of a transmitting coil (or conductor) and a receiving coil. At last, in 1895, the
Russian scientist A.S. Popov demonstrated his first radio receiver. In March 1897 G.
Marconi, an Italian inventor, transmitted wireless telegraphy signals over a distance of
two miles and later he established the first transatlantic radio communication between
Canada and England. For this achievement, he was awarded the Nobel Prize.

Early uses of communication were maritime for sending telegraphic messages
using Morse code between ships and land. Radio was used to pass on orders and
communications between armies and navies in World War 1. Broadcasting became
possible in the 1920s with the introduction of radio receivers in Europe and the USA.

Another use of radio was the development of detecting and locating aircraft and ships
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by the use of radar.

Today radio takes many forms, including wireless networks and mobile

communications of all types, as well as radio broadcasting.

Adopted from Paoosens, B. A. Anenutickuii 361K 011 MEXHUYECKUX 8Y308 | yuebHoe nocodue / B.A.

Paooseny. - 2-e uz0. - Mockea : PUOP : HH®PA-M, 2022. - 296 c.

QUESTIONS:

Who delivered them?

AN I

communication?

What were the first letters like?

What was the length of the first distant telegraph?
What is Samuel Morse famous for?
How old is the telephone communication?

How does the method of frequency modulation facilitate the telephone

7. Who were the founders of wireless communication?

8. What are the forms of radio communication nowadays?

VOCABULARY WORK

5. Match the words similar in meaning.

1. Distant a) connect
2. Establish b) far
3. Link c) at the same time

4. Application

d) found

5. Simultaneously

e) use

6. Match the words opposite in meaning.

1. Ancient a) complicated
2. Sensitive b) destroy
3. Construct c) modern
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4. Primitive d) rare

5. Numerous e) rough

7. Translate the following word combinations into Russian.
1. Communication system;

Practical electromagnetic telegraph;
The Ministry of Transport;
Transatlantic telegraph cable;
Theoretical basis;

A primitive radio system,;

Radio signals;

Transatlantic radio communication;
The Nobel Prize;

10.Morse code.

A e A T

8. Find English equivalents in the text.

1. Heuro nmomo6HOE;
2. Cpenctsa cB3HY;
3. Tenerpadnsrii kiroy;
4. Touku u THpE;
5. 3epKaJbHBIN raJbBaHOMETD;
6. IlopoumikoBblii yriepon;
7. Topa3no Gosee 4yBCTBUTEIbHBIN MPUEMHUK;
8. Meroa 4aCTOTHOM MOIYJIALINY;
9. becnpoBoaHas CBA3b;
10. Tlepenatomas / mpuHUMAIOIIAs KaTYIIIKA.

9. Mark the following sentences True or False.
1. Romans were the first to organize the delivering of letters.

2. Queen Victoria was ruling England in the 18" century.
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3. The first electromagnetic telegraph appeared in Russia.

4.  There are two symbols in Morse code.

5. Nowadays people can transmit 2 500 words per minute using telegraph
cables.

6. The first wireless communication was realized between the USA and
England.
10.Complete the gaps with the correct word.

1. It is known that W. Thomson invented the .... .

a) induction coil; b) tuning circuit, c) sending key, d) mirror galvanometer.

2. The method of ... modulation gives the possibility to transmit a lot of
telephone conversations over the same wire simultaneously.

a) accuracy, b) currency, c) frequency, d) reliability.

3. The first postal system with papyrus letters was organized by the ....

a) Romans, b) British; c) Egyptians, d) Russian.

4. It was ... who invented transmitting and receiving coils and described the
possibility of wireless communication.

a) G. Marconi; b) A. Popov, c¢) H. Hertz, d) N. Tesla.

5. The aim of any form of ... is to provide complete understanding of a message.

a) communication, b) computation, c) calculation; d) completion.

11. Match the following terms with their definitions.

1. Modulation a) the number of vibrations per second.

2. Frequency b) anything gathered into a series of rings or a
spiral.

3. A coil c) a device that converts incoming electric signals

into audible or visual signals.

4. A switch d) a device that generates radio waves, modulate
their amplitude or frequency and transmit them by

means of antenna.
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5. A receiver e) a device used to open or close an electric circuit.

6. A transmitter f) a variation in the amplitude, frequency or phase

of a wave in accordance with some signal.

12.Divide the text “The history of communication systems development” into
logical parts and give subtitles to each part.

13.Retell the text using the titles.

COMPREHENSION

14.Read the text about Alexander Popov and answer the questions.

1. What happened on May 7, 1895?
What was the name of the first apparatus for radio communication?
What does the word "radio" mean in Latin?

When did Popov die?

wok wn

How is the Popov's invention used nowadays?
ALEXANDER POPOV
(1859-1906)

Alexander Popov is one of the greatest Russian scientists. He was born in 1859
in a small town. He liked to learn very much. In 1882 he graduated from the university
in St. Petersburg. First he worked as a physics teacher, then he was the director of the
Electrotechnical Institute. A. Popov was the honourable member of the Russian
Technical Society.

Radio was invented in Russia according to the Popov's work. It was he who built
the world's first receiver in 1895. There were no transmitters then. That's why his
receiver could only pick up signals produced by lightning discharges during a
thunderstorm. A. Popov demonstrated a device called a storm-indicator at a meeting of

scientists in St. Petersburg on May 7, 1895. This day is marked now as a Radio day.
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Soon A. Popov found a way of transmitting Morse code signals. In 1896 he sent
the world's first wireless telegram over a distance of 250 meters, and four years later the
range of transmission was increased to 50 kilometers. Since then, the method of
transmission and reception has been constantly improved. Nowadays radio
communication has no limits.

The very first apparatus for radio communication was called wireless telegraph
or wireless telephone. Later a shorter word radio (from Latin "radius" — the ray) was
taken. The word is used because electromagnetic or radio waves travel from a radio
station along radii, just as rays of light at the speed of 300000 km/sec. Radio is a special
kind of long-distance electrical communications. It makes possible to send different
signals such as dots and dashes of the Morse code (radio-telegraphy), speech and music
(radio telephony), images of objects and films (television). Radio helps us to maintain
contact with ships, with spacecratft, etc.

Daily radio programs include lectures, reports, and concerts. Radio is a powerful

means of spreading knowledge.
Pick up — npunumams, storm-indicator - "2pozoommemuux”,
radii = radius — paouyc.
Downloaded from: Communication Technologie. URL:s

https.://dspace.kpfu.ru/xmlui/bitstream/handle/net/116172/Communication_Technologies.pdf?sequence=_
15.Read the text and answer the questions. Give the main points of the text in
4-5 sentences.
RADIO COMMUNICATION

1. What is radio communication?
2. What are the main components of radio?

3. What is the difference between radio waves and other waveforms?

Radio communication is the transfer of high-frequency energy from the transmitter

to the receiver without wires.
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Radio is a device that transmits and receives signals and programs by
electromagnetic waves. Since the process of radio communication includes transmission
and reception of signals, the necessary components of radio are a transmitter and a

receiver.

The transmitter is a device that produces radio-frequency energy. The main parts of
a transmitter are a high-frequency oscillator including an oscillatory circuit and one or
more amplifiers. In modern transmission electron tubes are used to amplify currents and

give greater transmitting range and better reception.

The receiver is a device that receives waves sent out by a transmitter. Radio receiver

demodulates the waves and they are heard as speech, music and signals.

Electric oscillations are produced in the antenna of the transmitter. They travel in all

directions.

Radio waves are electric waves of very high frequency; they travel through space at
the speed of light. They differ from other waveforms only in frequency (number of

vibrations per second).

Downloaded from: Radiocommunication. URL:: htips://studfile.net/preview/3682101/page: 15/

16.Write the translation of the text.

THE MAGNITUDE OF INVENTION

The electric telegraph was the beginning of the whole vast tele-
communications industry, the forerunner of the telephone, radio, television,
communications satellites — in fact, a direct ancestor of everything now
united under the convenient heading of "electronics".

As early as 1747 electrical impulses had been transmitted along a wire
laid across Westminster Bridge, and detected at the other end by the crude
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but effective method of having someone hold on to the wire. Strangely
enough, the man who put most effort into developing the telegraph was a
successful American painter and sculptor, Samuel Morse. On April 1, 1845,
the world's first telegraph line between Baltimore and Washington has been
opened for public use, and after that the telegraph spread rapidly across
Europe and America.

Joining the continents proved a much more difficult job, but in 1856 the
Atlantic Telegraph Company was organized to attempt the most demanding
technical feat of the age and, in 1859, the Atlantic cable was completed.
Wheatstone had coined the word telephone in 1821, when he was only 19.
Many others contributed ideas, but it was the energy and persistence of
Alexander Graham Bell which made the telephone a practical instrument.
Bell first realized how a telephone could be made to work in June 1875.
After that progress was very rapid. The first permanent telephone line was
opened in April 1876 in Boston.

Had coined the word — cozoan (npuoyman) cnoso, forerunner — npe08ecCmuux,

ancestor — npeook, crude — epyobiil.

Downloaded from: Communication Technologie.
URL: :https.//dspace.kpfu.ru/xmlui/bitstream/handle/net/116172/Communication_Technologies.pdf?sequence
=1

17.Write the translation of the text “The investigation of scientists in the field
of radio electronics”.
THE INVESTIGATION OF SCIENTISTS IN THE FIELD OF
RADIOELECTRONICS

The path to Popov’s great discovery was marked by the investigations of many
scientists in different countries. Popov’s scientific accomplishment was the culmination
of the efforts of several generations of scientists, whose works make up the early history
of radio which began with the investigations of Faraday.

Faraday’s discovery of electromagnetic rotation and electromagnetic induction laid
the foundation of present-day electrical engineering. His natural-scientific conceptions
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created a revolution in the understanding of electrical phenomena, and are extremely
important because they directed all attention to the medium surrounding the electrified
body. Faraday's theory of magnetic and electric lines of force proved to be
exceedingly fruitful and served as a starting point for J.C. Maxwell to deduce
mathematically (and Hertz to detect experimentally) - the existence of free electric
waves. Later it was found that as early as 1832 Faraday himself was close to what
triumphed in science more than half a century later.

Faraday's scientific views were developed by his successor Maxwell, who
worked in many fields of physics, mechanics, and even astronomy. However, his
chief works are investigations in electromagnetism and in the kinetic theory of gases.
Continuing Faraday’s work, Maxwell subjected his ideas to mathematical treatment and
arrived at far-reaching conclusions when he advanced the electromagnetic theory of
light, one of the greatest achievements of science of the 19" century. Maxwell
considered light to be an electromagnetic phenomenon; he predicted mathematically
that electric waves ought to propagate at a velocity equal to the ratio of
electromagnetic and electrostatic units, as we know, this value coincide with the
velocity of light (approximately 300.000 km per second).

Propagate — pacnpocmpanamuoca, medium - cpeoa,

successor — nocieooeamellb, coincide — coenadame.

Downloaded from: Communication Technologie.
URL: :https.//dspace.kpfu.ru/xmlui/bitstream/handle/net/116172/Communication_Technologies.pdf?sequence
=1

SPEAKING
18. Make the presentation about one of the scientists who made a great
contribution to the development of communication systems (P. Shilling, S.

Morse, H. Hertz, A. Popov, G. Marconi, N. Tesla,...)
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Text 2.

COMMUNICATION SYSTEMS AND INFORMATION THEORY

PRE-READING

1.Answer the following questions.

1. What communication systems do you know?

2. What does the abbreviation ICT stand for?

2.Practice reading the following words.

radar [ rerda:] process [ prousas]

technology [tek'nolodzi] special ['spef(a)]]

channel [feenl] function ['fank[(o)n]

emphasis [ emfosis] satellite [ 'saet(1)lart]
VOCABULARY

3. Study and remember the words

source output [so:s "autput] MCXOTHBIN BBIBOJ
sequence [ 'si:kwons] MOCJICIOBATEILHOCTD
distinguishing [dis tmgwifin] OTJINYUTEIIHLHBIC
performance [pa formons] POITYCKHAsI CIIOCOOHOCTh
prescribed [pr1 skraibd] 3ajlaHHas

installing [1n'sto: 1] YCTaHOBKA

application [eplr ' kerfn] MpUKIIaIHAs TporpaMMma
networking [ netws:kim] 00bEIMHEHUE B CETh
disseminate [d1'seminertt] pactpoCTpaHsTh

stem (from) [stem] MIPOUCXOIUTD

manipulate [mo nipjolett] YrpaBiisiTh, 00pabaThIBaTh
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READING

4. Read the text and answer the questions.

COMMUNICATION SYSTEMS AND INFORMATION THEORY

Communication theory deals primarily with systems for transmitting information
from one point to another. The source output might represent a voice waveform, a
sequence of binary digits from a magnetic tape, he output of a set of sensors in a space
probe, or a target in a radar system. The channel might represent a telephone line, a high

frequency radio link, a space communication link, or a storage medium.

As it is known, in the early 1940’s a mathematical theory for dealing more
fundamental aspects of communication systems was developed. The distinguishing
characteristics of this theory are, first, a great emphasis on the theory of probability and,
second, a primary concern with the encoder and decoder, both in terms of their
functional roles and in terms of their achieving a given level of performance. In the past
20 years, information theory has been made more precise, has been extended and

brought to the point where it is being applied in practical communication systems.

Much of modern communication theory stems from works of communication
systems as well as from desirability of modelling both signal and noise as random
processes. N. Wiener was interested in finding the best linear filter to separate the signal
from additive noise with a prescribed delay. His work had an important influence on

subsequent research in modulation theory.

Information technology (IT) is the study, design, development, implementation,
support or management of computer-based information systems, particularly software
applications and computer hardware. Information technology deals mainly with the use
of electronic computers and computer software to convert, store, protect, process,

transmit and securely retrieve information.
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Today the term information technology includes many aspects of computing and
technology and covers many fields. Information technology professionals perform a
variety of duties that range from installing applications to designing complex computer
networks and information databases. The duties of IT specialists may involve data
management, networking, engineering computer hardware, database and software
design, as well as the management and administration of the whole system. When
computer and communication technologies are combined, the result is information
technology, or “infotech”. Information technology describes any technology that helps

to produce, manipulate, store, communicate and/or disseminate information.

Thus, Information Communication Technology (ICT) embraces all technologies
for the communication of information. It includes any medium to record information
(paper, pen, magnetic disc / tape, optical discs — CD / DVD, flash memory, etc.) and
technology for broadcasting information — radio, television. It involves any technology
for communicating through voice and sound or images — microphone, camera,
loudspeaker, and telephone. At present it is apparently culminating to information
communication with the help of Personal Computers (PCs) networked through the
Internet, information technology that can transfer information using satellite system or

intercontinental cables.

Downloaded from: Communication _Technologie. URL::

https://studopedia.ru/5 47429 Communication-systems-and-information-theory.html

QUESTIONS:

What system does communication theory deal with?

When was the mathematical theory for communication systems developed?
What are the distinguishing features of the theory?

What does modern communication theory stem from?

What was Wienner’s contribution into the development of communication theory?

What does IT deal with?

SR I
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7.
8.
9.

What jobs are IT experts engaged in?
What do you understand by “infotech™?
What technologies does ICT include?

VOCABULARY WORK

A S AT A o S e 4

Translate the following word combinations into Russian.
A voice wave form;

a high frequency radio link;

a great emphasis on the theory of probability;

to have influence on subsequent research;

a prescribed delay;

to retrieve information securely;

perform a variety of duties;

to design complex computer networks;

to communicate through voice and sound or images;

10.to network through the Internet.

A S AN O

Find English equivalents to the following word combinations in the text.
TexHosorus opraHu3anuu J1ajabHEN CBSI3Y;

OecrpoBO/IHAS CBA3b;

anepeziaya B peKHME peajbHOr0 BPEMEHHU;

CUTHAJ OT aJiIUTUBHBIX IIyMOB;

BBICOKOYACTOTHAS PaJHOCBSI3b;

OecIopsIIOUHbIE MTPOLIECCHI;

aBTOMATU3UPOBAHHBIE MH(POPMAIIMOHHBIE CUCTEMBI;

MOCJIE0BATEIBHOCTD ABOUYHBIX LIUPP;

pasMeiaThb IMPUKIAAHBIC ITPOTPAMMBI;

10.ypoBeHB POITYCKHON CITIOCOOHOCTH
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7. Match the words similar in meaning.

1. Publish a) machine
2. Device b) important
3. Progress c) take place
4. Significant d) distant

5. Remote e) issue

6. Occur f) develop
8. Match the words opposite in meaning,

1. Forward a) slowly

2. Rapidly b) high

3. Enable c¢) backward

4. Low d) stiffness

5. Flexibility e) longer

6. Shorter f) disable

9. Match the following terms with their definitions.

1. Firm a) is a person who is employed to operate or control a
machine.

2. Service b) an organization which sells or produces something or
which provides a service, which people pay for.

3. Operator c) asystem or group of connected parts.

4. Finding d) how fast something moves or happens.

5. Network e) You can sometimes refer to an organization or private
company as a particular service when it provides
something for the public or acts on behalf of the
government.

6. Speed f) .an arrangement for what you intend to do or how you
intend to do something
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7. Plan g) the information they get or the conclusions they come

to as the result of an investigation or some research.

10.Suffixes are used to form different parts of the speech. Use your dictionary to
find the derivatives of the words. Translate the words into Russian.
To transmit —
To receive —
To communicate —
To improve —
To invent —
11.Divide the text “Communication systems and information theory” into logical
parts and give subtitles to each part.

12.Retell the text using the titles.
COMPREHENSION

13.Read the text about Bluetooth technology and answer the questions.

. What is Bluetooth widely used for?

. When did Ericsson come up with a concept to use a wireless connection?

. How many companies formed Special Internet Group?

. What fact shows that the Bluetooth SIG grew very rapidly?

. What functions does the Bluetooth SIG perform?

. Why was the Bluetooth standard named after the Danish king Harald Blatand?
. What was the aim of Bluetooth technology?

0 3 N N B W N

. What frequency band does Bluetooth use for its radio signals?
BLUETOOTH TECHNOLOGY
Bluetooth is widely used as a short range data communications
platform for connecting many devices from mobile phones to headphones,
and computer mice to computers for many applications including music and

audio streaming. Discover how it works in our tutorial. Bluetooth
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technology has now established itself in the market place enabling a variety
of devices to be connected together using wireless technology.

Bluetooth technology has come into its own connecting remote
headsets to mobile phones, but it is also used in a huge number of other
applications as well.

In fact the development of Bluetooth technology has progressed so that
it 1s now an integral part of many household items. Cell phones and many
other devices use Bluetooth for short range connectivity. In this sort of
application, Bluetooth has been a significant success.

The Bluetooth history dates back to 1994 when Ericsson came up with
a concept to use a wireless connection to connect items such as an earphone
and a cordless headset and the mobile phone. The idea behind Bluetooth (it
was not yet called Bluetooth) was developed further as the possibilities of
interconnections with a variety of other peripherals such as computers
printers, phones and more were realized.

It was decided that in order to enable the development of Bluetooth
technology to move forward and be accepted, it needed to be opened up as
an industry standard. Accordingly, in Feb 1998, five companies (Ericsson,
Nokia, IBM, Toshiba and Intel) formed the Bluetooth SIG - Special Interest
Group. The history of Bluetooth shows the Bluetooth SIG grew very rapidly,
because by the end of 1998 it welcomed its 400th member. The Bluetooth
SIG also worked rapidly on the development of Bluetooth technology. Three
months after the formation of the special interest group - it was not yet
known as the Bluetooth SIG, the name Bluetooth was adopted.

The following year the first full release of the standard occurred in July
1999. The Bluetooth SIG performs a number of functions:

« Publish and update the Bluetooth specifications
« Administer the qualification programme

« Protect Bluetooth trademarks
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- Evangelise Bluetooth technology

The Bluetooth SIG global headquarters is in Kirkland, Washington, USA and
there are local offices in Hong Kong, Beijing, China; Seoul, Korea; Minato-Ku,
Tokyo; Taiwan; and Malmo, Sweden.

The name of the Bluetooth standard originates from the Danish king Harald
Blatand who was king of Denmark between 940 and 981 AD. His name translates as
"Blue Tooth" and this was used as his nickname. A brave warrior, his main achievement
was that of uniting Denmark under the banner of Christianity, and then uniting it with
Norway that he had conquered. The Bluetooth standard was named after him because
Bluetooth endeavours to unite personal computing and telecommunications devices.

The first release of Bluetooth was for a wireless data system that could carry data
at speeds up to 721 Kbps with the addition of up to three voice channels. The aim of
Bluetooth technology was to enable users to replace cables between devices such as
printers, fax machines, desktop computers and peripherals, and a host of other digital
devices. One major use was for wirelessly connecting headsets for to mobile phones,
allowing people to use small headsets rather than having to speak directly into the
phone.

Another application of Bluetooth technology was to provide a connection
between an ad hoc wireless network and existing wired data networks.

The technology was intended to be placed in a low cost module that could be
easily incorporated into electronics devices of all sorts. Bluetooth enables
communications to be established between devices up to a maximum distance of around
100 meters, although much shorter distances were more normal.

Bluetooth is well established, but despite this further enhancements are being
introduced. Faster data transfer rates, and greater flexibility. In addition to this
efforts have been made to ensure that interoperation has been improved so that

devices from different manufacturers can talk together more easily.

Downloaded from: Wikipedia. URL:; https://en.wikipedia.org/wiki/Bluetooth
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14.Read the text and make the list of facts and fiction about Bluetooth.

BLUETOOTH FACT OR FICTION

Like many technologies on the market today, Bluetooth experienced its share of
weirdness and wrong information. Are you ready to play Bluetooth: Fact or Fiction?
Let's go!
Bluetooth technology was named after a 10" century Danish King.
Fact! The name Bluetooth comes from the 10™ century Danish King Harald Blatand or
Harold Bluetooth in English. King Bléatand helped unite warring factions in parts of
what are now Norway, Sweden and Denmark. Similarly, Bluetooth technology was
created as an open standard to allow connectivity and collaboration between disparate
products and industries.
Bluetooth was initially conceived as a replacement for RS-232 standard cables.
Fact! But its value, and huge success, came from creating a Personal Area Network
(PAN) of devices, from light bulbs to headsets and everything in between.
Bluetooth was created by Hedy Lamarr, a famous actress and inventor.
Fiction (based on fact)! Hedy Lamarr developed spread spectrum and frequency
hopping technology, which is incorporated in modern Bluetooth technology and
essential for Adaptive Frequency Hopping, which is what makes Bluetooth a good-
neighbor technology and limits interference.
A2DP, GATT, HID and BIP are all important Bluetooth profiles.
Fact! A2DP (Advanced Audio Distribution Profile) makes streaming stereo music
possible. GATT (Generic Attribute Profile) allows developers to build unique profiles
specific for their applications (Bluetooth fork, anyone?). HID (Human Interface Device
Profile) makes your Bluetooth enabled mice and keyboards work effortlessly. BIP
(Basic Imaging Profile) allows you to send images between devices (other phones,
printers, even picture frames).

Bluetooth causes headaches.
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Fiction! There is no clear evidence that radio frequency (RF) waves cause any harmful

health effects.

Downloaded from: Bluetooth Technologies. URL:; https.//www.bluetooth.com/what-is-bluetooth-

technologv/bluetooth-fact-or-fiction

15.Write the translation of the text.
MODERN LIGHT-WAVE COMMUNICATIONS TECHNOLOGY

Recently, the concept of using light pulses instead of electrical signals to transmit
information was only that — a concept. Today, light-wave communications systems are
among the most sophisticated transmission systems in the telecommunications network.
They are at once efficient, versatile and relatively inexpensive to install and maintain.

The efficiency of light-wave systems is perhaps their most renowned quality. They
carry enormous amounts of information over long distances at very high speeds.
Consider, for example, the speed and capacity of the Bell System's long distance light-
wave system. Light pulsing through a single, hair-thin glass fiber in this system can
transmit the entire contents of Webster's unabridged dictionary — more than 2700
pages — over thousands of miles in only six seconds.

No less impressive than this tremendous speed and capacity is the versatility of light-
wave systems. Because they are digital systems, they can transmit easily any of these
types of information: voice signals, high-speed data signals, and television signals.
Without undermining quality or efficiency, a single system can accommodate thousands
of telephone conversations, and alternately handle data or video signals.

Finally, light-wave systems are inexpensive to install and operate compared to their

wire-and-cable counterparts. Moreover, they allow considerable savings.

The entire contents of Webster's unabridged dictionary — nonnoe codepicanue Headanmupo8aHHo20
cnosaps Bebcmepa
Downloaded from

Communication_Technologies.URL: :https://dspace.kpfu.ru/xmlui/bitstream/handle/net/116172/Communicatio
n_Technologies.pdf?sequence=_1
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WRITING

16. Think of an electronic communication device (TV, radio, mobile phone,
computer, etc.) you use every day. Write about its use, advantages,

disadvantages and your opinion of it.
SPEAKING

17.Quiz “What do you know about Information Communication Technologies?”

Ask and answer the questions with your partner. Make up dialogues.

[

What is radio communication?

Who were the founders of wireless communication?

What is A. Bell famous for?

Who invented the first electromagnetic telegraph?

What does the word "radio" mean in Latin??

What is Bluetooth widely used for?
What is the role of H. Hertz in the development of wireless communication?
What do you know of N. Tesla and his role in the advancement of radio'?
What was G. Marconi awarded the Nobel Prize for??

10. What technologies does ICT include?

A e AN
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UNIT 5. AUTOMATIC CONTROL SYSTEMS

Text 1.

AUTOMATION

PRE-READING

1. Answer the following questions.

1. What are the issues in automation?

2. What are the key factors to be considered for automation?

VOCABULARY

2. Learn terms from the text.

to suggest an idea to smb

HATOJIKHYTb Ha MbICJIb

a weaving loom

TKAIIKUU CTAHOK

a float-type controller

NOIUIABKOBBIM PEryJIsTOP

the centrifugal speed governor

PEryJsiTop CKOPOCTH

transfer machining

MCXaHHNYCCKas IIEPECTaHOBKA

control engineering

TEXHUKa PETyIUPOBAHUS

a self-feeding process

MPOLIECC aBTOMATUYECKOM TOJauun

self-initiating

ABTOMAaTHU4YCCKOC BKIKOYCHUC

self-checking process

CaMONPOBEPAIOIIMIICS MpoLecc

detect faults accurately

0oOHapyXWBaTh OIIMUOKA C OOJIBIION

TOYHOCTBIO

above-mentioned advantages

BBIIICYIIOMAHYTBIC JOCTOMHCTBA

continuous cycle production

HENPEPBIBHBIN MIPOU3BOJCTBEHHBIN

UK

automatic aircraft pilot

ABTOIINMJIOT CaMOJIETAa

to direct on the correct path

HaIIpaBJATh 1O 33JaHHOM TPAEKTOPUHU

ensure safe landing

o0ecrneynBaTh MIATKYIO ITOCAJIKY
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READING
3. Read the text and answer the questions.
AUTOMATION

It is well known that since ancient times people have tried to construct
automatic toys. Those toys were put into motion by hidden mechanisms of
automatic devices. The mechanical wonders of the past indicated the road for
developing automatic systems later. Clocks and watches, being the first automatic
systems, suggested to people an idea of producing automata in industrial
manufacture. The Frenchman Vaucanson built a weaving loom replacing fifty
weavers. The talented Russian mechanic Iran Polzunov invented a float-type
controller for his steam engine. Steam engines found universal application due to
the invention of the centrifugal speed governor, designed by the English inventor
James Watt. Soon automation spread to all technological spheres and became a
moving force of technological advance.

So, automation deals with the theory and construction of control systems which
can function without man’s participation. It should be noted that modern
automatic industrial process involves four independent components, each
component becoming more powerful in the presence of the other. They are:
transfer machining, automatic assembly, communication engineering and control
engineering. These four components are linked together into a single process
called automation. When two or more automatic machines are connected together
with automatic controls, which may be mechanical, electrical, electronic or a
combination of them, an automated control system is formed. This system creates
a self-feeding, self-initiating and self-checking process.

It should be noted that electronics has greatly extended the range of automatic
control and has made the processing of information rapid and automatic.
Electronic devices are able to respond very quickly to signals and take

measurements and detect faults very accurately. So, they can effectively control
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many processes and machines working at high speeds. Due to the above-
mentioned advantages automatic control systems find wide application in many
fields of technology. Automatic controls relieve man of many monotonous
activities. Besides, they can perform functions which are beyond the physical

abilities of man.

People make great use of automation in industry; it is especially effective in
continuous cycle production. Various kinds of electronic devices are applied in
automatic aircraft pilots, as radio aids to air and marine navigation. Owing to
automation special devices make precise calculations for space vehicle
movement, help to launch missiles and to direct them on the correct path.
Automatic interplanetary stations and space rockets are equipped with orientation
systems, photo-television apparatus, special soft landing radio systems and
movement control systems of high precision. These systems ensure safe returning
and safe landing. Automation to be developed successfully has become one of the

main factors of engineering progress today.

Downloaded from: Automation. URL:https://studfile.net/preview/3545476/page:45/
QUESTIONS:

1) How were the first automatic toys put into motion?

2) What were the first automatic systems?

3) Who was the first to show the advantages of automatic devices?

4) Due to what did steam engines find wide application?

5) What is automation?

6) What components does an automatic industrial process include?

7) What conditions can an automatic control system be formed under?
8) What processes does such system create?

9) What extended the range of automatic control?

10) What fields of technology are automatic control systems used in?
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VOCABULARY WORK

4. Read, translate and memorize the following word combinations.

To put into motion; mechanical wonders; to suggest an idea to people;
industrial manufacture; to invent a float-type controller; a steam engine; to find
universal application; due to the invention; centrifugal speed governor; a moving
force of technological advance; transfer machining; automatic assembly;
communication engineering; control engineering; automatic controls; automatic
control systems; to create a self-feeding, self-initiating and self-checking process;
to extend the range of automatic control; to respond to signals quickly; to take
measurements; to detect faults accurately; due to the above-mentioned
advantages; continuous cycle production; automatic aircraft pilot; radio aids; air
and marine navigation; owing to automation; to make precise calculations; space
vehicle movement; to launch and direct missiles on the correct path; to be
equipped with orientation systems; movement control systems of high precision;
to ensure safe returning and safe landing.

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

ABTOMaTH3UPOBAHHAS CUCTEMA yIPABIICHNS; IPUBOJINUTD B ABMKCHHE; HATOJIKHY Th
Ha MBICJIh; TPOMBIIUICHHOE MPOM3BOACTBO; H300pECTH TOIUIABKOBBIA PETYISTOD;
IapOBO# JIBUTATEIIb; O1aroiaps H300PETCHHUIO PEryJIsiTOpa CKOPOCTH; JIBHKYIIAsT CHIIA
TEXHUUYECKOTO IMpOorpecca; MeXaHWdecKas IepecTaHOBKa, aBTOMaThyeckas cOOpkKa,
TEXHHKA CBS3M; TEXHHWKA PETyJMPOBAHUS, CO3/1aBaTh TPOIECC aBTOMATHYCCKOU
MOJIaYM; ABTOMATHYECKOEC BKIIIOUCHUE; pPaCIIUPATh JAHAIMa30H aBTOMATHYECKOTO
yrOpaBlieHUs; OBICTPO pearupoBaTh; OOHAPYKMBATh TMOTPEIIHOCTH C BBICOKOM
TOYHOCTBIO;  Oyaromaps  BBIINICYINOMSIHYTBIM  JIOCTOMHCTBAaM;  HETPEPHIBHBIM
IPOM3BOJICTBEHHBIA ITUKJI; ABTOMMJIOTHI; PAaJUOCPEICTBA; BBIMOIHATH BBIYUCIICHUS;
MOJIETBI KOCMHYECKHX KOpaOJiei; HampaBJIATh PaKeThl IO 3aJaHHOW TPACKTOPHH,

CHUCTCMBbI YIIPABJICHUA ITOJICTOM BBICOKOM TOYHOCTH, oOecrieynBaTh MATKYHO ITOCAIKY.
6. Find out the key words of the text.
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7. Use the key words of the text to make up the outline of the text.
8. Write out the main idea of the text. Be ready to speak about it.
9. Give the summary of the text.

COMPREHENSION

10.Read and translate the text, look up the meaning of new words and

expressions in a dictionary.

TYPES OF AUTOMATION
Basic automation. Basic automation takes simple, rudimentary tasks and
automates them. This level of automation is about digitizing work by using tools to

streamline and centralize routine tasks, such as using a shared messaging system instead

of having information in disconnected silos. Business process management (BPM) and

robotic process automation (RPA) are types of basic automation.

Process automation. Process automation manages business processes for
uniformity and transparency. It is typically handled by dedicated software and business
apps. Using process automation can increase productivity and efficiency within your
business. It can also deliver new insights into business challenges and suggest solutions.
Process mining and workflow automation are types of process automation.

Integration automation. Integration automation is where machines can mimic
human tasks and repeat the actions once humans define the machine rules. One example

is the “digital worker.” In recent years, people have defined digital workers as software

robots that are trained to work with humans to perform specific tasks. They have a
specific set of skills, and they can be “hired” to work on teams.

Artificial intelligence (Al) automation. The most complex level of automation is
artificial intelligence (AI) automation. The addition of Al means that machines can
“learn” and make decisions based on past situations. For example, in customer service,
virtual assistants powered can reduce costs while empowering both customers and
human agents, creating an optimal customer service experience.

Downloaded from: Automation. URL: https://www.ibm.com/topics/automation
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11.Tell in English about different types of automation.
12.Translate the following text into English. Find some more information in the

Internet.

INPUHIIUIIBI ABTOMATHU3ALIUMU ITPOIIECCOB

HecMoTtpst Ha TO, 4TO aBTOMATH3ALMS IPOLIECCOB MOXKET BBINIOJIHATHCS HA Pa3IUYHBIX
YPOBHSIX, NMPUHLMIBI aBTOMATHU3alUU ISl BCEX YPOBHEH M BCEX BHUIOB IPOLECCOB
OyAyT oOcTaBaTbCsi €IMHBIMH. OJTO OOIIME NPUHLUIIBI, KOTOpbIE 3a7al0T YCJIOBHUSA
3¢ (HEKTUBHOTO BBINOJIHEHUS IPOIIECCOB B aBTOMATUYECKOM PEKUME U YCTAHABINBAIOT
paBuia aBTOMaTUYECKOr0 YIPaBJIEHUS TPOLIECCAMHM.

OCHOBHBIMM NPHUHLIMIIAMY ABTOMATU3ALUU IIPOLIECCOB SBJIFOTCS:

- npunyun coenacosasHocmu. Bce NEUCTBUSA B aBTOMATU3UPYEMOM IIPOLIECCE
JOJKHBI OBITH COTJIACOBAHBI MEXJy COOOM M CO BXOJaMHU U BbIXOAaMmHM mporiecca. B
Cly4ae pPacCOTJIACOBAHUSA NEUCTBUA MOXKET IPOM30UTH HAPYUIEHUE BBINOJIHEHUS
mporuecca.

- npuHYUn unmezpayuu. ABTOMaTU3UPYEMBIN IIPOLECC JOJKEH UMETh BO3MOXKHOCTb
UHTETPUPOBAThCS B OOLIyl0 Cpeay opraHuzaudd. Ha pasnuuHbIX  ypOBHSIX
aBTOMAaTU3allMA MHTErPALMS BBINOJIHACTCS MO-Pa3sHOMY, HO CyTh IIPUHIIMIIA OCTAETCA
HEU3MEHHOW. ABTOMaTu3alys MPOLECCOB JOJDKHA oOecredynBaTh B3aUMOJECHCTBHE
aBTOMATU3UPYEMOr0 IMpOIEcca C BHEIIHEW cpeaod (MO OTHOLIEHUIO K 3TOMY
MpoIIECCy).

- NPUHYUN He3a8UCUMOCIU UCNOJHEHUA. ABTOMATU3UPYEMBIM IIPOLECC TOJDKEH
BBITMIOJHATBCSL CAMOCTOSITENIbHO, 0€3 ydacTus 4YeloBeKa, JU00 C MHUHHMAaJbHBIM
KOHTPOJIEM CO CTOPOHBI YeJI0OBEKA. Yen0BEK HE JOJDKEH BMEIIMBATHLCS B IIPOLIECC, €CIU

MpOoHICCC BBIMMOJIHACTCA B COOTBCTCTBHUU C YCTAHOBJICHHBIMU Tpe6OBaHI/I$IMI/I.

Downloaded from Automatization URL: : https://www.kpms.ru/Automatization/Process_automation.htm
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Text 2.
ELEMENTS AND STRUCTURE OF AUTOMATIC CONTROL SYSTEMS

PRE-READING
1. Answer the following questions.

1. What automatic control systems do you know?

2. What is the role of humans in automation?

VOCABULARY

2.Practice reading the following words and phrases.

physical variables dbuznyeckre nepeMeHHbIe (BeJINMYHHBI)
process control systems CUCTEMBI YIIPaBICHUS
(IpOU3BOJACTBEHHBIM) MPOLIECCOM

reference input / driver 3aJ1af01Iee YCTPOHUCTBO

an error detector puoop 1Mo 0OHAPYKEHHUIO OIITMOKH

a controlled quantity yhapasisieMasi BeTU4rHa

feedback path elements 3JIEMEHTHI 00PATHOM CBS3H

to supply a feedback signal MOCTaBJIATh CUTHAJI OOpaTHOM CBSI3U

transducers npeobpazoBarenu

servomotors CEPBOMOTOPDI

a variable resistance MIEPEMEHHOE CONPOTUBIICHUE

to cover a lot of spheres OXBaThIBaTh MHOTHE 00J1aCTH
READING

3.Read the text and tell about the constituent elements of automatic control

systems. Answer the questions.
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ELEMENTS AND STRUCTURE OF AUTOMATIC CONTROL SYSTEMS

Automatic control is the use of means which can maintain physical variables, such

as temperature or pressure, at a desired level automatically. Systems which perform

the control of physical variables are called automatic control systems (ACS).

Automatic control systems may be classified as servo-mechanisms, process

control systems and regulators, but whatever the classification be, the same principles

of operation are common to them all. Every ACS should contain five main

components. They are: a driver or reference input, an error detector, control elements,

a controlled quantity and feedback path elements. The basic control system operation

may be described by the simple block diagram:

The reference input or driver sets the desired level or position of controlled quantity

C in this system. 77ie controlled quantity C is the resulting level or position of the

variable parameter, that is the position to be controlled by this ACS. The feedback path

elements H supply a feedback signal B that indicates the level of the controlled quantity

C. The error detector receives the feedback signal B and compares it with the input

command signal R; any error (or difference between B and R) produces an output or

resulting signal E. Control elements G receive, amplify and transform the output signal

E to maintain the controlled quantity at the desired level.

R E G C
Reference input — Error |9 Control —¥ Controlled
(commands) detector elements quantity
Il

B Feedback path elements

To produce an automatic control system it is necessary to use a lot of various

elements. These are logical elements, relays, potentiometers, magnetic amplifiers,

transducers and other devices. The basic components of every ACS are logical elements

which may be deduced to transducers and servomotors. Relays are usually sensitive
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devices that can control the action of large or remote apparatus in circuits. A
potentiometer consists basically of a variable resistor. If connected to a circuit the
variable resistance makes it possible to vary the amount of voltage supplied to a load.
Magnetic amplifiers belong to a large group of magnetically controlled devices. The
principle of their operation is based on the process of magnetizing a core by varying a
magnetomotive force periodically. Transducer is known as a converting device. Many
well-known devices act as transducers, for example, an electric motor acts as a
transducer converting electrical energy into mechanical one.

The application of automatic control systems covers a lot of spheres, ranging from

the use for the guidance of space vehicles to the control of industrial processes.
Downloaded from Infopedia. URL:: https://infopedia.su/16xd750.html

QUESTIONS:

1. What is automatic control?

2. What are automatic control systems?

3. How can they be classified?

4. What components does an ACS contain?

5. What is the function of a driver?

6. Try to describe the basic control system operation.

7. What are the basic elements of any automatic control system?
8. What is the function of relays?

9. What is the principle of amplifiers operation based on?

10. What do transducers serve for?

VOCABULARY WORK

4. Find in Text 2 the English equivalents of the following phrases.
[TonnepxuBaTh (QuU3NYECKUE TEPEMEHHBIC BEIMYUHBL, IKEJIAEMbI YpOBEHB;

3a/1aroliee yCTporuCcTBO; Mpubop Mo 0OHAPYKEHUIO OMIMOKH; yIpaBisieMas BEJTUUYNHA;
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3JIEMEHTHI OOpPAaTHOM CBSI3U; MMOJaBaTh CUTHAJ OOPaTHOM CBA3M; J1H00asi MOTPEIIHOCTb;
YCUIIMBaTh; MpPeoO0pa3oBbIBaTh; MPeoO0pa3oBaTeNd; UyBCTBUTEIbHBIE MPUOOPHI,
[IEPEMEHHOE CONPOTHUBIICHUE; MEHATH BEIWYMHY HANPSLKCHUSA, I[I0JaBAEMOIo K
Harpyske, IpPUHLMI JCHCTBUSA; IIEPUOJUYECKOE HAMArHWYMBAHUE CEPICUHUKA;
OXBaTbIBaTb MHOTO O00JIACTEH; HABEIECHHE KOCMUYECKHX JIETATEIbHBIX amnaparos;

yIpaBJieHHE MPOU3BOICTBEHHBIMU MTPOLIECCAMH.
5. Find words in Texts 1 and 2 that are close in meaning to the proposed words.

Nouns: regulator (2); motor; branch (2); means; aeroplane; movement; concept;
production; motor; use; progress; rate; type; mistake; failure; value; standard;
element; road; work (2); instruction; convener; number.

Verbs: to build (2); to mean; to include; to connect; to widen; to react; to find out;
to manage (2); to keep up; to provide; to install (2); to show; to get (2); to fabricate
(2); to use (2); to intensify; to convert (2); to change; to operate.

Adjectives: quick; up-to-date; broad; on-going; particular; main; different; distant;

feasible; accurate.

6. In pairs, take turns to interview your partner about understanding the
elements and structure of automatic control systems. What questions do

you think are the most relevant?

7. Retell the Text using words and phrases on specialty.
COMPREHENSION
8. Read the Text, divide it into semantic parts and title them.

FROM THE HISTORY OF AUTOMATIC CONTROL THEORY

The concept of control and the use of control devices were known long ago. Simple
control systems with an input signal controlling an output element have been used by

people for a long time. In recorded history it is found that the Romans invented a
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water-level control device 2000 years ago.

The mathematical foundations for control theory have been laid by J. Courier and
P. Laplace. Research work in analytical dynamics was carried out by A. Routh. A.
Lyapunov was the first to develop the theory of stability of automatic control systems.

Real development of automatic control theory began in the 1920s. World War I
brought a tremendous impetus for the advancement of control. Such problems as the
automatic bombing and control systems for anti-aircraft guns required fundamental
theory and complex equipment. To meet these requirements investigations in the field
of automation were accelerated.

Nowadays automatic control systems play an important role. There has been an
enormous growth in the application of controllers in technology and everyday life.
Domestically, automatic controls in heating and air conditioning systems regulate the
temperature and humidity. Industrially, they are employed in quality control of
manufactured products, power stations, etc. In space technology and weapon systems
they appear in the form of guidance systems, fire control systems, etc. It is automation
that ensures speed, accuracy, reliability, high quality and economy of technological
processes.

Automation control is irreplaceable where it is necessary to maintain various
physical properties at a desired level. Among many physical properties that can be
controlled there are temperatures and pressures in chemical industry, moisture
content in textile industry, thickness of insulation around wires in electrical

engineering.

9. Read the Text again and make an abstract by expanding the

information on each item of the Plan made in exercise 8.
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10.Perform a written translation of texts A and B according to the

options.
Text A. CONTROL SYSTEMS CLASSIFICATION

As it 1s known control systems are classified according to the degree of their
automation. A control system is called automatic if the basic functions of control
are performed without the participation of man, that is automatically. Completely
automated control systems are de- fined as closed-loop systems. Partially automated
control systems are termed open-loop ones.

A closed-loop control system or feedback system automatically controls and
modifies its own operation by responding to data generated by the system itself. The
example of a closed-loop control system is a switch of a high-speed printer, used in
computer systems. The switch finds if there is paper in the printer. If the paper runs
out, the switch signals the system to stop operation.

An open-loop system does not provide for its own control or modification. It must
be controlled by people. The example is the operation of a printer having no switch.
In this case a human operator must notice when the paper runs out and signal the
system to stop printing.

The former system is automatically controlled by self-regulation, the letter one
being controlled by man. This difference determines their application. Open
systems are used for stabilization and program control. Closed systems replace man

in hard and dangerous work.

Text B. RELAYS

Today forms and applications of electric relays are numerous and varied. Having
improved relays scientists received a more reliable form of control. As it is known
there is a large range of electric relays which are utilized to operate switchgear,

totalisator, road traffic signals and certain types of automatic telephone equipment.
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Sometimes it is necessary to operate a circuit by reversing a current in the
actuating circuit. This is done by using a polarized relay. The special feature of this
relay 1s the employment of a permanent magnet. Giving the armature a definite
polarity, the permanent magnet makes it possible to control the direction of the
armature movement when a current passes through the relay coils. This permanent
magnet is necessary to maintain the same polarity at each end of the armature. When
energised with the poles directed to the north and south, the relay attracts one end of
the armature and repels the other one.

Using this type of relay engineers often employ it for the remote control of
wireless sets and similar purposes, when needed, to economise energy of batteries.

When used in such applications as temperature control, coil winding machines,
etc., another type of relay is very effective. It is a plug-in relay. These relays are
medium speed devices. Requiring relatively low coil power they are preferable in

many applications.

11.Choose definitions for the given words.

1. Transducer - a) an instrument for measuring, comparing or

controlling electric voltage.

2. Potentiometer - b) a device used to increase the strength of an

electric signal.

3. Relay - ¢) any machine part that communicates motion

to another part.

4. Amplifier - d) a mechanism for controlling the movement of

machinery, the flow of liquids, gases, electricity, steam, etc.

5. Detector - ¢) any device that transmits energy from one

system to another or converts the energy in form.
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6. Driver - f) an electromagnetic device controlling a larger
current or activating other devices in the same or another

electric circuit.

7. Regulator - g) an apparatus for indicating the presence of

smth., as electric waves.

8. Feedback - h) a defect in a circuit, which prevents the cur-

rent from following the intended course.

9. Assembly - 1) the transfer of part of the output of an active

circuit or device back to the input.

10. Fault - J) a fitting together of parts to make the whole.

12.Fill in the gaps in the sentences and translate them into Russian.

1.  We suppose automation has become ___ of technologicalprogress.
a) a mechanical wonder;

b) a moving force;

¢) an electromotive force;

d) a self-checking process.

2. James Watt is known to invent _____

a) a load-type controller;

b) self-initiating device;

¢) centrifugal speed governor;

d) weaving loom.

3. Automatic control is sure to have made the of information rapid and accurately.
a) collecting;

b) processing;

c) storing;

d) perfecting.
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4. It is known that automatic control system is formed by connecting automatic
machines with

a) self-feeding process;

b) automatic assembly;

¢) control engineering;

d) automatic controls.

5. Many special devices make highly precise calculations _____ automation.

a) due to;

b) according to;

¢) because of;

d) in spite of.

6. Increasing the strength of current power_____are widely usedin voltage

dividers.

a) detectors;

b) potentiometers;
¢) transducers;

d) amplifiers.

7. Automatic control systems___people of many monotonous activities.
a) require;

b) relieve;

C) revise;

d) relax.

8. Without knowing the basic elements of the ACS it is impossible toregulate

__it components.
a) completely;

b) independently;
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c) properly;
d) mechanically.

9. are said to be electromagnetic devices controlling theaction of

other devices in a circuit. They can also operate as switches.

a) capacitors;
b) conductors;

C) resistors;
d) relays.

10. the stability of a feedback path an engineer could perfect the stability

of the whole system.

a) being improved,;

b) having improved;

¢) having been improved,

d) to improve.

SPEAKING
13.Make up a presentation on different aspects of automation.

e Elements and Structures of Automatic control Systems
e The History of Automatic control Systems

e Control Systems Classification

e Automation Technologies

e Robot Applications
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UNIT 6. NANOTECHNOLOGIES
Text 1.
WHAT IS NANOTECHNOLOGY?

PRE-READING

1. Answer the following questions.
1.What kind of engineering is nanotechnology?
2.What does the prefix “nano” mean?

2. Practice reading the following words.

atom ['eetom] chemical ['kemikal]

molecule ['molikju:l] catalyst ['keetolist]

synthesis ['sinBisis] nanostructure [naenou'strAkt/s]

nanometer [nenou'mi:to] toxicity [ta:k'sisoti]
VOCABULARY

3. Study and remember the words.

Dimension [d1'men/n] U3MEPEHUE
interaction [mtor &k [n] B3aUMO/ICHCTBUE
Catalyst [ 'keetolist] KaTaJn3aTop
layer ['le1a] con

Solid [ 'solid] TBEPJI0€ TEJIO
Scale [skeil] YPOBEHB

diverse [da1'v3:s] pa3HoOOpa3HbIH
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extension
range
Toxicity
Speculation
to warrant

Dwarf

Continuum
Preponderance
Ductile

Subtle

Refine
Doomsday
Confinement

Alter

READING

[1ks ten/n]

[remd3]

[tok sistt1]
[spekju’lerfn]
[ 'worant]

[dwo:f]

[kon tijuom]
[pr1 pondarans]

[ daktail]

[satl]

[r1'famn]

[ du:mzder]
[kon fainmont]

[ o:1to]

pacipeHue
CIEKTP
TOKCUYHOCTb
IPEAINOJIOKEHNE
rapaHTHpPOBATh

KapJIMK

CIUIOIIHAS cpeaa
npeobiagaHue
IJIACTUYHBIN, BA3KUHU
€11Ba pA3JINYNMBbII
YCOBEPIIIEHCTBOBATH
KOHEI[ CBETa
OTpAHUYEHUE

HU3MCHSATH

4. Read the text and answer the questions.

WHAT IS NANOTECHNOLOGY?

Nanotechnology, shortened to “nanotech”, is the study of the controlling of matter

on an atomic and molecular scale. Nanotechnology deals with structures of the size 100
nanometers or smaller in at least one dimension, and involves developing materials or
devices within that size. Nanostructures are assembled a single atom, molecule, or
atomic layer at a time, as part of a vast new field of research in nanomaterials synthesis
and assembly. In other words it is the engineering of functional systems at molecular
scale. It offers ways to create smaller, cheaper, lighter and faster devices that can do

more and cleverer things, use less raw materials and consume less energy.
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Nanotechnology originates from the Greek word meaning “dwarf”. “Nano” is a
prefix meaning one-billionth. A nanometer is one-billionth of a meter or it is about one
hundred thousandth of the width of a hair! The world of atoms and molecules could not
be visualized and managed until a new generation of microscopes were invented in

1980s in IBM in Switzerland.

Generally, structures smaller than a nanometer tend to behave much like individual
atoms, while materials that are hundreds of nanometers or greater in size exhibit
properties of the continuum. Nanoscale properties and behaviors can be quite different
as the result of unique physical and chemical interactions. The preponderance of
surfaces and interfaces, and the physical confinement of matter and energy, can alter
nearly all properties of materials (physical, chemical, optical, etc.), and thus produce
extraordinary new behaviors. Examples include generating light from dark materials,
improving efficiencies of catalysts by orders of magnitude, and turning soft and ductile

materials like gold into solids with hardness equivalent to bearing steel.

The final ingredient to nanotechnology is the ability to characterize and predict
nanoscale properties and behavior. New experimental tools that are able to “see”,
“touch”, and measure the behavior of individual nanostructures allow scientists and
engineers to identify subtle differences in structure and properties that control nanoscale
properties. By coupling new experimental techniques with advanced computational
tools, researchers can develop, verify, and refine models and simulations that will allow

the full potential for nanotechnology to be explored.

There has been much debate on the future implications of nanotechnology.
Nanotechnology has the potential to create many new materials and devices with a vast
range of applications, such as in medicine, electronics and energy production. On the
other hand, nanotechnology raises many of the same issues as with any introduction of
new technology, including concerns about the toxicity and environmental impact of
nanomaterials, and their potential effects on global economics, as well as speculation

about various doomsday scenarios. These concerns have led to a debate among
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advocacy groups and governments on whether special regulation of nanotechnology is

warranted.

Downloaded from: https.//studfiles.net/preview/2968310/

QUESTIONS:

1. What structures are investigated by nanotechnology?

What advantages does nanotechnology offer in creating new products?
What is the origin of the word “nanotechnology’?

What basic inventions influenced the development of the new science?
Why do nanomaterials behave in other way than ordinary structures?

What is the extraordinary feature of nanotechnology?

NSk wN

What fields of science is nanotechnology applied in?
VOCABULARY WORK

5. Find English equivalents to the following word combinations in the text.
1) MonekynsipHbIii YpOBEHB;
2) aTOMHBIN CIIOMH;
3) cunTe3 U cOOpKa;
4) chIpbE;
5) moTpeOaATH FHEPTHUIO;
6) ToJILIIMHA BOJIOCA;
7) POSIBIISITH CBOMCTBA;
8) U3MEHSTh CBOICTBA MAaTEPHAJIOB;
9) o NMopsAKY BEIUYUHBI;
10) Hecyias crab;
11) npu coegunenuu;
12) mocneacTBYsS HAHOTEXHOJIOTUH;
13) nogHMMAarOT MHOTHE MPOOJIEMBI;

14) Bo3€iiCTBHE HAHOMATEPHUAIOB HA OKPY>KAIOIIYIO CPEY;
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15) cueHapuii KOHIIA CBETA;
16) mponaraHANCTCKHUE TPYMIIHI.
. Find the synonyms to the following words in the text.
1) Substance;
2) level;
3) huge;
4) use;
5) show;
6) feature;
7) limitation;
8) flexible;
9) connecting;
10) improve;
11) investigate;
12) effects of smth;
13) problems;
14) discussion.
. Insert the necessary word in the gap.
1) Nanotechnology is the engineering of functional systems at the ... scale.
a) nuclear;
b) electron;
c) particle;
d) molecular.
2) Due to nanotechnology we can create things ... less energy.
a) consuming;
b) producing;
c) converting;

d) generating.
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3) Scientists could ... the world of atoms owing to the invention of new
microscopes.
a) verify;
b) offer;
c¢) visualize;
d) penetrate.
4) New ... of microscopes helped advance the science of nanotechnology.
a) gravitation;
b) generation,;
¢) production;
d) contribution.
5) The science of nanotechnology attracted attention of scientists all over the
world ... its limitless possibilities.
a) in spite of;
b) because of;
¢) instead of;
d) due to.

8. Suffixes are used to form different parts of the speech. Use your dictionary
to find the derivatives of the words. Translate the words into Russian.
To accept —

To reduce —
To disperse —
To emerge —
To adapt —

9. Find out the key words of the text.

10.Use the key words of the text to make up the outline of the text.

11.Write out the main idea of the text. Be ready to speak about it.

12.Give the summary of the text.
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COMPREHENSION
13. Give the gist of the following text.
Fundamental Concepts of Nanoscience and Nanotechnology

It’s hard to imagine just how small nanotechnology is. One nanometer is a billionth

of a meter, or 10” of a meter. Here are a few illustrative examples:

« There are 25,400,000 nanometers in an inch.
« A sheet of newspaper is about 100,000 nanometers thick.

« On a comparative scale, if a marble were a nanometer, then one meter would be
the size of the Earth.

Nanotechnology involves the ability to see and to control individual atoms and
molecules. Everything on Earth is made up of atoms - the food we eat, the clothes we
wear, the buildings and houses we live in, and our own bodies. But something as small
as an atom is impossible to see with the naked eye. In fact, it’s impossible to see with
the microscopes typically used in a high school science classes. The microscopes needed

to see things at the nanoscale were invented relatively recently - about 30 years ago.

Once scientists had the right tools, such as the scanning tunneling microscope

(STM) and the atomic force microscope (AFM), the age of nanotechnology was born.

Although modern nanoscience and nanotechnology are quite new, nanoscale
materials were used for centuries. Alternate-sized gold and silver particles created
colors in the stained glass windows of medieval churches hundreds of years ago. The
artists back then just didn’t know that the process they used to create these beautiful
works of art actually led to changes in the composition of the materials they were

working with.

Today's scientists and engineers are finding a wide variety of ways to

deliberately make materials at the nanoscale to take advantage of their enhanced
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properties such as higher strength, lighter weight, increased control of light spectrum,

and greater chemical reactivity than their larger-scale counterparts.

Downloaded from: Nanotechnology. URL: https://www.nano.gov/nanotech-101/what/definition

14. Translate the following text into English.

Bunean 1sum  Bbl  KOrga-HMOyAb MOHHUTOpP, TOJIIMHA KOTOPOTO MEHbIIE
MuIuMeTpa? A Hecropaemyro M Hempomokaemyr Oymary? Minm onexnay, KOTOpYyro
HEBO3MOXKHO Hcmadkath? D10 He ¢aHTactuka! ITO TO, YTO 0XKUIAET HAC B HEJIAJIEKOM
Oyayuiem. Takue HeOObIUHBIE IPEAMETHI MOT'YT IIOJIAPUTH YEJIOBEKY HAHOTEXHOJIOTHH.
To, 4TO TEXHONOTHUS — ATO CIIOCOO MPOU3BOCTBA KAKOTO-TMO0 00BEKTA, 3HACT KaXKIbIi.
A BOT 4TO O3Ha4aeT npucraBka «HaHO»? «HaHO» — oHA MHJITMApAHAs JOJISI YEero-
an60. OauH HaHOMETp — MUJUTHapAHast aoJist metpa. 1am = 0,000000001 m. ITonpoOyem
IpeICcTaBUTh cebe OOBEKTHl TAaKoro pasmepa. HanomeTp MeHbIe mMeTpa IpUMEPHO
HACTOJIBKO, HACKOJIBKO TPELKHUI OpeX MEHBIIE 3€MHOI0o 1apa. PasMepsl B HECKOJIBKO
HAaHOMETPOB MMEIOT OOJIbILIME MOJIEKYJbl, Hampumep, Oeiaku. ATOMbI M OOBIUHBIE
MOJIEKYJIbI MEHBIIE, OHHU U3MEPSIOTCS JECATHIMU JOJISIMA
HAaHOMETPOB. HaHOTEXHOIOTU — KOMIUIEKC METOJI0B, KOTOPBIN MO3BOJISIET CO3/1aBaTh
00bexThl HaHopa3MepoB (oT 1 1o 100 um). Takue 0OBEKTH HUMEIOT 0COOBIE CBOMCTBA.
MIMEeHHO 3TM CBOMCTBA HAaHOMATEPHAJIOB NO3BOJIAT MCIIOIB30BATh UX I HOBEWIIHX
HAy4YHBIX JOCTM)KCHHUH. YK€ celiuac HAaHOTEXHOJIOTMM — HauboJiee MepPCreKTUBHOE U

¢uHaHCHpyeMOe HalpaBJIEeHUE B MUPOBOM HayKe.

Downloaded from: http://'www.festivalnauki.ru/statva/3477/chto-takoe-nanotehnologii

SPEAKING

15. Find more information in the Internet and continue the sentence:
Nanotechnology, a new field of science, is a technology that ....

Be ready to speak about 3 minutes.
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PRE-READING

Text 2.

1.Answer the following questions.

1. Is nanotechnology a new science?

2. Where did it come from?

2.Practice reading the following words.

THE HISTORY OF NANOTECHNOLOGY

microscope ['maikraskoup]
oxide ['a:ksaid]
gravity ['graeviti]
quantum ['kwa:ntom]
carbon ['ka:bon]
VOCABULARY
3.Study the vocabulary list.
Precise [pr1 sais] TOYHBIN
Fullerene [fo'liriin] bynnepen
Plausible [ plo:zabl] PaBIONOA00HBIN
Enhance [In"ha:ns] yIIy4IiaTh

Van der Vaals attraction [o'treek[n]

Ban-nep BaanbcoBsl cuibl

Accusation [ekju'ze1/n] 0OBUHEHHE

Cluster [ 'klasto] rpyrma

Entity [ ‘entitr] CYIIHOCTb, 3JIEMEHT
Carbon [ 'ka:bon] YTJIEPOTHBIE
Nanotubes [n&ena 'tju:b] HAaHOTPYOKHU
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Deliberate [dr1' libarit] 1eJICHAINPABIICHHBIN

Evaluate [1'veeljuert] OIIEHUBATh, paCCMaTPUBATh

READING
4. Read the text and answer the questions.
THE HISTORY OF NANOTECHNOLOGY

Nanotechnology, in its traditional sense, means building things from the bottom
up, with atomic precision. The first use of the concepts found in 'nano-technology' (but
pre-dating use of that name) was in "There’s Plenty of Room at the Bottom,” a talk
given by physicist Richard Feynman at an American Physical Society meeting at
Caltech on December 29, 1959. Feynman described a process by which the ability to
manipulate individual atoms and molecules might be developed, using one set of precise
tools to build and operate another proportionally smaller set, and so on down to the
needed scale. In the course of this, he noted, scaling issues would arise from the
changing magnitude of various physical phenomena: gravity would become less
important, surface tension and van der Waals attraction would become increasingly
more significant, etc. This basic idea appeared plausible, and exponential assembly

enhances it with parallelism to produce a useful quantity of end products.

The term "nanotechnology" was defined by Tokyo Science University Professor
Norio Taniguchi in a 1974 paper as follows: "'Nano-technology' mainly consists of the
processing of, separation, consolidation, and deformation of materials by one atom or

by one molecule."

In the 1980s the basic idea of this definition was explored in much more depth by
Dr. K. Eric Drexler, who promoted the technological significance of nano-scale
phenomena and devices through speeches and the books, and so the term acquired its
current sense. “Engines of Creation: The Coming Era of Nanotechnology” (1986) is

considered the first book on the topic of nanotechnology. When Dr. K. Eric Drexler
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popularized the word 'nanotechnology', he was talking about building machines on the
scale of molecules, a few nanometers wide — motors, robot arms, and computers, far
smaller than a cell. Drexler spent the next ten years describing and analyzing these

incredible devices, and responding to accusations of science fiction.

Two approaches are used in nanotechnology. In the “bottom-up” approach,
materials and devices are built from molecular components which assemble themselves
chemically by principles of molecular recognition. In the “top-down’ one, nano-objects

are constructed from larger entities without atomic-level control.

Nanotechnology and nanoscience got started in the early 1980s with two major
developments; the birth of cluster science and the invention of the scanning tunneling
microscope (STM). This development led to the discovery of fullerenes in 1985 and
carbon nanotubes a few years later. In another development, the synthesis and properties
of semiconductor nanocrystals was studied; this led to a fast increasing number of metal
and metal oxide nanoparticles and quantum dots. The atomic force microscope (AFM
or SFM) was invented six years after the STM was invented. Combined with refined
processes such as electron beam lithograthy and molecular beam epitaxy, these
instruments allow the deliberate manipulation of nanostructures, and lead to the

observation of novel phenomena.

In 2000, the United States National Nanotechnology Initiative was founded to
coordinate Federal nanotechnology research and development and is evaluated by the
President's Council of Advisors on Science and Technology.

Downloaded from: Nanotechnology. URL:

hitp.//referatwork.ru/category/tehnologii/view/489788 nanotechnology

QUESTIONS:

1. What is nanotechnology in its traditional sense?
2. Who was the first to describe the theory of nanotechnology?

3. What is the role of Drexler in the advancement of nanotechnology?
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4. When did the nanoscience start?
5. What inventions contributed to the development of nanotech?

6. What are the two main approaches in nanotechnology?
VOCABULARY WORK

S.Translate the following word combinations into Russian.
1.Atomic precision;
2. the ability to manipulate individual atoms and molecules;
3.surface tension;
4. useful quantity of end products;
5.the term acquired its current sense;
6.on the scale of molecules;
7.far smaller than a cell;
8. principles of molecular recognition;
9.properties of semiconductor nanocrystals;

10.the observation of novel phenomena.
Find English equivalents to the following word combinations in the text.

OJIMHOYHBIE aTOMBIL;
npobiieMa MacIITaOMpOBaHUS;
HKCTIIOHEHIIMATIbHAsL COOPKa;
OTBEYasl Ha OOBUHCHMUS,;
HOJXO/1 «CHU3Y — BBEPX);
HOJIXO/1 «CBEpXY — BHU3Y;
rpynmnoBasi HayKa;

CKaHUPYIOIIUN TYHHEJIbHBI MUKPOCKOIT,

e ® NS ;R W N =S

MCTAJIOOKCUAHBIC HAHOYACTHIIbI KBAHTOBBIX TOYCK,

10. aTOMHO-CHUIIOBOI1 MUKPOCKOTI.
7. Find the words opposite in meaning in the text.

1. inaccurate;
2. similar;
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. useless;
. relaxation;

. connection;

3

4

5

6. surface;
7. miserable;
8. narrow;
9. late;
10.aimless;

11.familiar.

8. Mark the following sentences True or False.

1.The classical theory of nanotechnology is based on the “top-down’ approach.

2. The American physicist Richard Feynman was the first to describe the
fundamental concepts of nanotechnology.

3. Nanotechnology is supposed to appear in 1980.

4. R. Dexler worked out the technology that allowed him to build new devices at
molecular scale.

5. The invention of AFM led to the discovery of nanotubes and the research of
semiconductor nanocrystals.

9. Divide the text into logical parts and give subtitles to each part.
10.Retell the text.

11.Give the written translation of the text in Russian. Find some more

information about the history of Nanotechnology.
Four Generations

Mihail Roco of the U.S. National Nanotechnology Initiative has described four
generations of nanotechnology development.
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7| 18t Passive nanostructures (1%t generation products)

Y| a. Dispersed and contact nanostructures. Ex; aerosols, colloids

b. Products incorporating nanostructures. Ex: coatings; nanoparticle
reinforced composites; nanostructured metals, polymers, ceramics

2nd. Active nanostructures

a. Bio-active, health effects. Ex: targeted drugs, biodevices
b. Physico-chemical active. Ex: 3D transistors, amplifiers,
actuators, adaptive structures

3rd: Systems of nanosystems
Ex: quided assembling; 3D networking and new

hierarchical architectures, robotics, evolutionary

~ 2010 4t Molecular nanosystems

Ex: molecular devices by design’,

atomic design, emerging funchio
~ 2015- |

2020

Risk Governance Frame 2 —pl— Frame 1 —»}

i

The current era, as Roco depicts it, is that of passive nanostructures, materials
designed to perform one task. The second phase, which we are just entering, introduces
active nanostructures for multitasking; for example, actuators, drug delivery devices,
and sensors. The third generation is expected to begin emerging around 2010 and will
feature nanosystems with thousands of interacting components. A few years after that,
the first integrated nanosystems, functioning (according to Roco) much like a

mammalian cell with hierarchical systems within systems, are expected to be developed.

Downloaded from: http://www.crnano.org/whatis. htm
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12. Translate the following text into English and memorize the important dates.

Hamul earxcnenimiux omxkpotmuii
Haubonee Bwigaromuecs: TOCTHKEHUSI B 00JaCTH HaHOTEXHOJOTUH OTMEUYEHBI
HobeneBckuMu npemMusiMu
no pusuke:
e 1985 — 3a oTKkpbITHE KBaHTOBOTO 3 dexTa XoJa;
e 1986 — 3a coznanue METOJOB 3JIEKTPOHHON U TYHHEJIBHOW MUKPOCKOIIUHU
BBICOKOT'O pa3pelleHus;
e 1998 — 3a oTKpBITHE TPOOHOTO KBAaHTOBOTO A Pekra XoJa;
e 2000 — 3a co3aHue MOJYNPOBOJAHUKOBBIX TETEPOCTPYKTYP U pa3padOTKy
MOJIyITPOBOJTHUKOBBIX HHTETPATIBHBIX CXEM;
e 2010 — 3a uccnenoBanus rpadeHa.
1Mo XUMHUM:
e 1996 - 3a OTKpBITUE PYIITIEPEHOB;
e 1998 - 3a pazBuTue Teopun (HyHKIMOHANA IUIOTHOCTA M Pa3pabOTKy
BBIYHMCIIUTEILHBIX METOJ0B KBAHTOBON XUMHH;
e 2000 - 3a OTKpBITHE MPOBOAUMOCTH B MOJMMEPAX;
e 2008 - 3a OTKpBITHE U Pa3padOTKy METO/I0B UCIOJIb30BAHUS 3€JIEHOTO

(hyopeciieHTHOTO OeKa.

Downloaded from: http.//docplayer.ru/26404118-Fundamentalnye-osnovy-nanotehnologiy. html
SPEAKING

13.Make up the presentation about the most important discoveries in the field of
nanotechnology or the most famous physicists in nanoscience. Choose one of the

discoveries or scientists to present.
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14. Quiz “What do you know about Nanotechnologies?” Ask and answer the

questions with your partner. Make up dialogues.

What is the origin of the word “nanotechnology”?

What basic inventions influenced the development of the new science?
Why do nanomaterials behave in other way than ordinary structures?
What is the extraordinary feature of nanotechnology?

What fields of science is nanotechnology applied in?

What are the four generations of nanotechnology?

When did the nanoscience start?

What inventions contributed to the development of nanotech?

A S A o e

What are the two main approaches in nanotechnology?

10.Give examples of nanoproducts,
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SUPPLEMENTARY READING

¢ Read and translate the texts to find the additional information. Write down

the key words and make up the summaries of the texts.

Text 1. Antenna cable analyzer makes measurements easy

Measuring antenna cables is never easy. A variety of parameters needs to be
measured and access is often limited. However, the need to good accurate antenna cable
measurements is necessary when installing and maintaining a variety of equipment from
mobile base stations to broadcast transmitters, PMR stations and a variety of receiving
applications.

The key is measuring antenna cables is to be able to perform one-port
measurements quickly and correctly the first time. That is exactly what network
operators, infrastructure manufacturers and their service providers can do with the new
handheld R&S Cable Rider ZPH cable and antenna analyzer from Rohde & Schwarz.
With its fast measurement speed, intuitive operation and long battery life, it is ideal for
use in the field.

Mobile World Congress, Barcelona 2017 — The handheld R&S Cable Rider ZPH
cable and antenna analyzer helps infrastructure manufacturers and network operators
efficiently install and maintain the steadily increasing number of mobile
communications antenna systems. Where the R&S Cable Rider ZPH really stands out
is its speed. With a measurement speed of 0.3 milliseconds per data point, it is
significantly faster than other instruments. Featuring the fastest boot and warm-up time
on the market, the analyzer allows users to start taking fast measurements just over a
minute after switching on the R&S Cable Rider ZPH. Moreover, there is no requirement
for calibration due to temperature and frequency changes, which saves time.

Another timesaving feature is the use of the wizard function that guides users
through measurements in easy-to-follow steps. All settings and measurement steps can

be preconfigured. Field technicians only need to execute the test sequences as shown on
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the display. The wizard helps inexperienced field technicians to avoid operating
mistakes when performing antenna and cable measurements. Since there is no need to
change settings manually for different measurements, the analyzer reduces test time
during installation and maintenance.

The R&S Cable Rider ZPH is ideal for use in the field. Thanks to its light weight
of only 2.5 kilograms and a battery life of nine hours, users can handle a full day’s work
without interruption. Users will not be delayed due to the battery running down in the
middle of a measurement. Furthermore, the analyzer has a large color touchscreen with
familiar smartphone-like operation. For example, markers can be placed by double
tapping signals on the display. The analyzer can also be operated via the extra-large,
widely spaced keys that allow easy handling even when the user wears heavy-duty work
gloves.

The R&S Cable Rider ZPH base unit covers a frequency range from 2 MHz to 3
GHz. Extending the frequency range to 4 GHz is straightforward with the R&S ZPH-

B4 option, which is enabled via a key code.

Source; http.//www.radio-electronics.com/news/antennas-propagation/antenna-cable-analyzer-

makes-measurements-easy-8135

Text 2. Signal propagation for satellites

The effects of the atmosphere on satellite signals

Satellites are widely used these days for everything from navigation, in the case
of GPS, satellite television broadcasting, communications, mobile phone technology,
Internet broadband weather monitoring and much more.

Satellites normally use frequencies that are in excess of 500 MHz where the
signals are not unduly affected by the ionosphere or troposphere. However, some effects
can be noticed and are important, especially when planning, installing or setting up a

satellite system.
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Ground to satellite paths

When signals travel from the ground up to the satellite they pass through four
main regions. These are the troposphere, above which is region that is often termed
inner free space which is above the troposphere and below the ionosphere. The next
region is the ionosphere, and finally there is the outer free space.

There are a number of different of effects that are introduced by these regions.
Transmission in free space has unity refractive index and is loss-less (apart from the
spreading effect that reduces the signal power over a fixed area with distance away from
the source, but no power is actually lost).

The troposphere and ionosphere have refractive indices that differ from unity.
The troposphere is greater than unity and the ionosphere is less than unity and as a result
refraction and absorption occur. The inner free space region also has little effect.

Faraday rotation

A further effect that is introduced by the ionosphere is known as Faraday rotation
which results from the fact that the ionosphere is a magneto-ionic region. The Faraday
rotation of a signal causes different elements of a signal to travel in different ways,
particularly rotating the plane of polarisation. This can create some problems with
reception. A linearly polarised signal can be considered as two contra-rotating circularly
polarised signals. The phase velocities of these two signals vary in a magnetic medium
such as the ionosphere and as a result the polarisation of the signal changes. The degree
of change is dependent upon the state of the ionosphere and it follows the same pattern
as that experienced for HF ionospheric communications changing over the course of the
day, with the seasons and over the sunspot cycle.

Ionospheric scintillations

Another of the effects introduced by the ionosphere is termed "ionospheric
scintillations." These scintillations manifest themselves as a variety of variations of
amplitude, phase, and polarisation angle. They can also change the angle of arrival of
the signals. These variations change over a period of between one to fifteen seconds,

and they can affect signals well into the microwave region.
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The variations are caused primarily by the variations in electron density arising
in the E region, often as a result of sporadic E but also in the F layer where a spreading
effect is the cause. The level of scintillation is dependent upon a number of factors
including the location of the earth station and the state of the ionosphere, as a result of
the location, the sunspot cycle, the level of geomagnetic activity, latitude, and local time
of day.

The scintillations are more intense in equatorial regions, falling with increasing
latitude away from the equator but then rising at high latitudes, i.e. in the auroral zone
or the region where auroras take place. The effects are also found to decrease with
increasing frequency, and generally not noticeable above frequencies of 1 - 2 GHz. As
such they are not applicable to many direct broadcast television signals, although they
may affect GPS, and some communications satellites.

Tropospheric effects

There are a number of effects that the troposphere introduces including signal
bending as a result of refraction, scintillation, and attenuation.

The signal refraction in the troposphere is in the opposite sense to that in the
ionosphere. This is because the refractive index in the troposphere is greater than unity,
and it is also frequency independent. The signal refraction gives them a greater range
than would be expected as a result of the direct geometric line of sight. Tropospheric
ducting and extended range effects that are experienced by terrestrial VHF and UHF
communications may also be experienced when low angles of elevation are used.

Scintillations induced by the troposphere are often greater than those seen as a
result of the ionosphere. They occur as a result of the turbulence in the atmosphere
where areas of differing refractive index move around as a result of the wind or
convection currents. The degree to which the scintillations occur is dependent upon the
angle of inclination, and above angles of around 15 degrees the effect can normally be
ignored. At angles between 5 and 10 degrees the changes can often be around 6 dB at

frequencies of around 5 GHz.
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Doppler shift

Frequency changes as a result of the Doppler shift principle may be in evidence
with signals from some satellites. Satellites in Low Earth Orbits move very quickly, and
as aresult a Doppler frequency shift is apparent in many cases. With the satellite moving
towards the earth station the frequency appears higher than nominal, and then as it
moves away the apparent frequency falls. The degree of shift is dependent upon a
number of factors including the speed of the satellite (more correctly its speed relative
to the earth station) and the frequencies in use. Shifts of the order of 10 kHz may be
experienced. As most satellites operate in a cross mode configuration, the Doppler shift
is not just applicable to the band on which the signal is received, but to the cumulative
effect of the uplink and downlink transmissions. In many instances the effects will
subtract because of the way the satellite mixing process is configured.
Summary

Although satellites generally operate at frequencies that may be thought to be
immune from tropospheric and ionospheric disturbance, these regions still have a
significant effect and this needs to be taken into account when designing satellite

systems.

http://www.radio-electronics.com/info/propagation/satellite/satellite_propagation.php

Text 3. Thread: Wireless Networking for the IoT Age

Greg Fyke of Silicon Labs looks at Thread, a new IoT protocol that provides
native [P addressability, mesh networking & low power consumption.
Today’s connected homes use a variety of wireless communication standards to connect
equipment such as computers, mobile devices, media players and printers.
Until now, Wi-Fi has been the workhorse of home networking, particularly when it
comes to moving digital multimedia content. Homeowners are now taking the next step,
seeking further improvements in comfort, quality of life and energy efficiency by

connecting devices such as heating controllers, light sensors, switches and security
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detectors throughout the home to the Internet. The Internet of Things, IoT, is coming to
the connected home.

Like many other IoT devices, the networked sensors and actuators now being
proposed for connected home applications are extremely energy sensitive. Typically
they must operate for multiple years using a small battery and are subject to tight
constraints on computing power, memory and physical size. The choice of wireless
communication standard can determine whether all of the performance and connectivity
requirements will be met.

Today’s established wireless communication technologies impose a number of

compromises when used to connect “things” in the home to each other and to the
Internet. Although Wi-Fi supports very high throughput for transporting audio, video
and data throughout the home, power consumption is usually too high for use by small
battery-powered devices. On the other hand, native support for Internet Protocol (IP)
allows simple and straightforward connection to the Internet.
In contrast, Bluetooth® Smart has very low power requirements but was conceived for
point-to-point communication and bulk data transfers between smartphones and
accessories. The latest Bluetooth Core Specification 4.2 provides a basis for native IP
connectivity in the future by adding support for IPv6 and 6LoWPAN.

Low-power mesh networking technologies that utilise the IEEE 802.15.4 radio
platform are designed for low-bandwidth control and automation applications. ZigBee
PRO has been the dominant protocol for more than a decade, and is well suited to
connecting hundreds of sensors and actuators throughout the home. ZigBee PRO
networks can communicate at data rates up to 250 kbps, and power demand is low
enough to allow multi-year battery life. However, ZigBee PRO does not provide native
IP support.

A new IP-based mesh networking option is now available: the Thread protocol
has been developed to meet the specific needs of connected home applications and

overcome the limitations of current wireless networking standards. The specification
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was published in April 2015 by the Thread group, which comprises leading global
semiconductor, consumer and connected-home brands.

Like ZigBee PRO, Thread utilises the IEEE 802.15.4 radio platform. Unlike
ZigBee PRO, however, it provides native IP addressability. In addition, Thread
protocol’s low power consumption and support for robust, self-healing mesh

networking configurations are features that neither Wi-Fi nor Bluetooth Smart can rival.

http://www.radio-electronics.com/articles/wireless-technology/thread-wireless-networking-for-the-

iot-160

Text 4. Using IoT to put safety first in the utilities industry

Cresatech, a specialist in continuous and real-time M2M communication
technology, has announced it is partnering with Telit, a global enabler of the Internet of
Things (IoT) to enable the real-time monitoring of critical electricity distribution
infrastructure.

Copper theft has plagued utility providers over recent years, and often goes
unnoticed until things go wrong. For example, until now, those operating in the
electricity sector would have been blind to copper theft until a fault occurred, leaving
both its employees and the wider public exposed to the potentially deadly combination
of live electricity and unearthed equipment. By using Cresatech’s CuTS monitoring
solution utility providers know immediately where safety has been compromised and
take the important corrective action, restoring normal service and mitigating risk.

Powered by Telit’s IoT modules and IoT Portal, Cresatech’s CuTS solution uses
edge computing connectivity to provide a real-time status dashboard and generate alerts
when substation earthing is damaged or stolen. Using secure wireless communication,
Cresatech’s solution integrates seamlessly into Telit’s IoT Portal bringing its monitoring
sensors online and providing utility service providers up-to-the-minute detailed
information on the status of their infrastructure. This helps utility providers maintain
complete control of their infrastructure, minimizing outages, improving utility

performance and customer satisfaction.
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Additionally, in a world increasingly under threat of cyber-attack, it is essential
for utility providers to know that the high levels of security protect any element of online
connectivity. Through its work with large corporations, including manufacturing plants
where digital security is critical, Telit has a proven track record that ensures a secure
platform. This allows utility providers to use Cresatech’s solution with complete
confidence over cyber security.

Cresatech CEO Simon Nash commented, “Our solution hinges on being able to
provide our customers with secure constant connectivity to enable real-time monitoring.
Working in the utilities industry we are working with some of the world’s largest and
most essential companies and by partnering with Telit, we are able to ensure a quality,
secure product that meets the needs of our customers.”

Sammy Yahiaoui, Telit Vice President of EMEA IoT Services Sales commented,
“Cresatech is able to monitor, collect and communicate real-time data securely from
exposed service sites and infrastructures in complex operational environments with
Telit’s end-to-end IoT solutions. The companies together are helping customers to
achieve operational, process and safety requirements that reduce cost and mitigate

hazardous risks.”

http://www.radio-electronics.com/news/wireless-technology/using-iot-to-put-safety-first-8217

Text S. Primary reference time clock protects against GNSS vulnerabilities

Microsemi has announced the availability of its TimeSource Enhanced Primary
Reference Time Clock (TimeSource Enhanced PRTC), a new system enabling
telecommunications and mobile operators to meet the new G.8272.1 recommendation
from the International Telecommunication Union (ITU), while also protecting against
serious threats associated with global navigation satellite system (GNSS)
vulnerabilities.

The TimeSource Enhanced PRTC ‘“generates time” by producing its own
independent time scale aligned with GNSS, while its phase, time and frequency signal

outputs remain autonomous. This provides customers within the communications,
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power, public safety, data center and government network markets with a secure
infrastructure, reducing dependency on GNSS and enabling network operators to retake
control of the timing source used for network synchronization. The new system is also
designed to meet the stringent new ITU-T Recommendation G.8272.1, which requires
accuracy to within 30 nanoseconds (ns) or better when verified against a time standard
such as UTC.

“Worldwide telecommunications, power utilities and other infrastructure
customers are in critical need of protection against GNSS vulnerability, and
Microsemi’s new TimeSource Enhanced PRTC provides a powerful, high performance
solution to address this need,” said Randy Brudzinski, vice president and business unit
manager of Microsemi’s Frequency and Time division. “In addition, maintaining less
than 30 ns performance is important to mobile operators who require a high level of
accuracy to support LTE/4G and the upcoming deployment of 5G.”

Massive deployment of GNSS as a timing source for synchronizing
telecommunications networks (both wired and wireless) has created security risks to a
point where governments, major telecommunications/mobile operators and enterprises
are now urgently looking to protect their networks against both regional GNSS issues
as well as the potential of a global GNSS outage. Microsemi’s TimeSource Enhanced
PRTC works with the company’s cesium clocks to ensure time is generated in an
autonomous manner. Specifically, the TimeSource Enhanced PRTC’s “source of time”
aligns accurately with GNSS time without being dependent upon it—avoiding any
vulnerability to threats caused by jamming and spoofing.

According to Research and Markets’ report from market research firm Markets
and Markets titled, “Anti-Jamming Market for GPS by Technique (Nulling System,
Beam Steering System, Civilian System), Receiver Type (Military & Government
Grade, Commercial Transportation Grade), Application, End User, and Geography -
Global Forecast to 2022,” the anti-jamming market for GPS is expected to reach $4.8
billion and more than 309,000 units by 2022, at a compound annual growth rate (CAGR)

of 7 percent and 10 percent, respectively, between 2016-2022. Demand for secured
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weapons guided systems and increasing vulnerability of GPS signals due to

development of low-cost GPS jammers are the major growth drivers of the market.

http://’www.radio-electronics.com/news/satellite-technology/primary-reference-time-clock-protects-

against-7725

Text 6. Video sound collaboration system launched for huddle rooms

As businesses and organizations continue to use remote communications
technology to bridge distances and share ideas, there has been a proliferation of huddle
room and small meeting rooms. These new spaces demand technologies that are more
convenient and enable a seamless collaboration experience so users can easily come
together to exchange information, share ideas, and collaborate at any time. Yamaha has
announced the CS-700, an all-in-one collaboration solution specifically designed to
support these environments. The CS-700 combines clear audio with high-quality video
to fulfill huddle room requirements and collaboration capabilities in one simple, wall-
mounted system.

"The Yamaha CS-700 is the first of many solutions that combine the market

expertise of Revolabs with the product expertise of Yamaha to deliver excellent audio,
video, and collaboration capabilities," said Yoshi Tsugawa, director, Yamaha
Commercial Audio Department. "The CS-700 is the first product in this initiative to
demonstrate Yamaha's commitment to the business collaboration market and improving
the meeting experience at every level."
Yamaha entered the conferencing market in 2006, offering microphone and speaker
systems, including the YVC-1000 USB and Bluetooth conferencing phone. In 2014, the
company acquired Revolabs, a provider of audio solutions for unified communications
and enterprise collaboration. Together, these companies deliver solutions that ensure
participants in remote conferences can hear and be heard clearly in every meeting
environment.

The Yamaha CS-700 is the first solution of its kind to bring together

comprehensive audio, video, and collaboration capabilities in a wall-mounted system.
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Combining Revolabs' expertise in microphone technology, Yamaha's loudspeaker
engineering, and new high-quality video and screen sharing capabilities, the CS-700
provides an affordable, simple-to-install, high-fidelity system for successful teamwork
from a single USB connection.

For clear, stress-free audio, the CS-700 boasts a beamforming microphone array,
ensuring that every word spoken is perfectly captured and delivered to the far end. In
addition, four speaker elements provide the highest degree of audio coverage for all the
participants in the room. Through the integrated USB port, the CS-700 is ready to
connect to the organization's chosen unified communications platform, such as
Microsoft Skype for Business, Cisco Spark, GoToConference, Google Chromebox for
Meetings, Vidyo, WebEx, Zoom, BlueJeans, and many others. The unit's special wide-
angle video camera captures all meeting participants in the room, even those close to
the camera. The optical solution ensures a high "pixel-per-face" resolution necessary
for participants to recognize nuanced facial expressions that are vital to effective
meetings.

Over the same USB connection to their laptop or tablet, users can seamlessly and
intuitively join a meeting. This plug-and-play approach allows users to quickly get
started without wrestling with disparate video, audio, and collaboration components in
the room, thus eliminating complex steps from the process that can waste valuable
meeting time or require the assistance of on-call IT staff. In addition, the CS-700's
integrated network management system allows IT staff to remotely manage each unit

from one location, increasing service response and efficiency.

http..//www.radio-electronics.com/news/telecoms-networks/video-sound-collaboration-system-

launched-for-8222

Text 7. The history of Wi-Fi
If you are under 21, you probably cannot conceive of an unconnected world. For
many, mobile devices are literally an extension of their arm. How did we get to this

world — 7.1 billion people and 7.2 billion mobile devices, where communication, pop
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culture, business, news, and personal social lives are completely intertwined — and
completely ubiquitous? The history of Wi-Fi is really the history of modern
communication. Following are some, although clearly not all, of the highlights that led
us to modern Wi-Fi.

1896. World population is ~1.6 billion people. AT&T has about 500,000 telephones
in the Bell System. Guglielmo Marconi develops the first wireless telegraph system,
establishing the foundation for all future radio technology.

1947. World population is now ~2.6 billion. Most homes do not yet have television,
but the first ever mass audience of ~ 3.9 million people crowd into taverns to watch the
first televised World Series. The merger of computers and communications is born with
the invention of the transistor. Bell Labs scientists John Bardeen, Walter Brattain and
William Shockley win the 1956 Nobel Prize for this epic invention.

1962. 9 out of 10 US households now have a TV — 52 million sets. Telstar, The first
communication satellite, is launched into orbit.

1969. Over 125 million people tune in to watch the Apollo 11 Moon Landing —
mostly in black and white. Arpanet, the first workable prototype of the Internet, is
launched. It uses packet switching to allow multiple computers to communicate on a
single network.

1985: Over 340,000 US citizens carry cell phones. The FCC releases 3 “garbage
bands” for use without a government license: 900MHz, 2.4GHz and 5.8GHz,
radiofrequencies then allocated to non-communication purposes like microwave ovens.
The IEEE ((Institute of Electrical and Electronics Engineers) and WECA, (Wireless
Ethernet Compatibility Alliance) form soon thereafter. A set of media access control
(MAC) and physical layer (PHY) specifications for implementing wireless local area
network (WLAN) called 802.11 (Max 2 Mbps) is developed..

1990. 12.5 million cell phone subscribers worldwide. Computer scientist Tim
Berners-Lee, with the help of Robert Cailliau, completes the first successful
communication between a computer and a server, a critical step in the development of

the World Wide Web.
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1997 — 2000. World population has reached ~6 billion people. 140.2 million
personal computers are sold worldwide; more than half of US households now have a
PC. A committee, made up of engineers from NCR Corporation, Bell Labs, and IEEE
agree on an industrywide wireless standard; a data transfer rate of two megabits per
second, using either of two spread spectrum technologies, frequency hopping or direct
sequence transmission. 802.11a and 802.11b, (Max 11 Mbps) are released, and a big
explosion in wireless capabilities occurs. In 1999, “IEEE 802.11b Direct Sequence” is
renamed “Wi-Fi”” by cobrand-consulting firm Interbrand Corporation. Lucent develops
a Wi-Fi adapter for under $100, and Apple introduces Wi-Fi on the iBook, under the
brand name AirPort.

2003 — 2007. The number of mobile-phone users in the U.S. surpasses the number
of conventional land-based phone lines. Steve Jobs unveils the very first iPhone, a Wi-
Fi dependent computer that happened to make phone calls. 802.11g 802.11e and
802.11n are released (with 802.11n topping out at Max 600 Mbps).

2009 — 2015: Starbucks announces free Wi-Fi at all their shops. Mobile digital
media time in the US is now significantly higher at 51% compared to desktop (42%).
Social media plays a major role in The Arab Spring. Barrack Obama@POTUS sends
his first Tweet. And the number of mobile devices now outnumbers humans. 802.11v,
802.11k, 802.11u, 802.11acl, and 802.11acll are all released. (With 802.11acll topping
out at Max 6.93 Gbps).

So here we are. From the invention of radio frequencies, to a Wi-Fi protocol speed
now 3548 times faster than when it was first invented. The history of Wi-Fi really is the
history of all modern communication.iskp;

http://’www.ucopia.com/news/history-of-wi-fi

Text 8. The evolution of Wi-Fi
Since its inception, Wi-Fi has played an integral role in keeping us connected at
home and in public. We have come to expect a standard degree of connectivity wherever

we go, and regularly rely on Wi-Fi to maintain our productivity, our organization, our
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health, and even our protection. But how many of us know the full history behind Wi-

Fi technology? How exactly does it work? And just how far it has come in 20 years?

Here we have explored the evolution of Wi-Fi, from where it began, what it has helped

us achieve, and what future it promises us as we become increasingly interconnected.
What is Wi-Fi, and How Does it Work?

At a base level, Wi-Fi1 is a way of getting broadband internet to a device using
wireless transmitters and radio signals. Once a transmitter receives data from the
internet, it converts the data into a radio signal that can be received and read by Wi-Fi
enabled devices. Information is then exchanged between the transmitter and the device.

Where it All Began

Wi-Fi1 was first released for consumers in 1997, when a committee called 802.11
was created. This lead to the creation of IEEE802.11, which refers to a set of standards
that define communication for wireless local area networks (WLANS). Following this,
a basic specification for Wi-Fi was established, allowing two megabytes per second of
data transfer wirelessly between devices. This sparked a development in prototype
equipment (routers) to comply with IEEE802.11, and in 1999, Wi-Fi was introduced for
home use.

Wi-Fi Frequencies

Wi-Fi uses electromagnetic waves to communicate data that run at two main
frequencies: 2.4 GHz (802.11b) and 5 GHz (802.11a). For many years, 2.4 GHz was a
popular choice for Wi-Fi users, as it worked with most mainstream devices and was less
expensive than 11a.

Getting Stronger

In 2003, faster speeds and distance coverage of the earlier Wi-Fi versions
combined to make the 802.11g standard. Routers were getting better too, with higher
power and further coverage than ever before. Wi-Fi was beginning to catch up —
competing with the speed of the fastest wired connections.

Overcrowded

The 2.4 Ghz extended range meant that an increasing number of devices (from
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baby monitors to Bluetooth) were using the same frequency, causing it to become
overcrowded and slower. Consequently, 5 GHz became the more attractive option.
Wi-Fi Today and the Internet of Things

The use of Wi-Fi today is summed up nicely by Rethink Wireless: “Wi-Fi
performance continues to improve and it’s one of the most ubiquitous wireless
communications technologies in use today. It is easy to install, simple to use and
economical too. Wi-Fi Access Points are now set up at home and in public hotspots,
giving convenient internet access to everything from laptops to smartphones.
Encryption technologies make Wi-Fi secure, keeping out unwanted intruders from these
wireless communications.”

However, Wi-Fi is more about simply getting online to check email or browse
social feeds. It has also enabled a mind-blowing number of consumer electronics and
computing devices to become interconnected and exchange information — a
phenomenon known as Internet of Things. It’s clear that WiFi is no longer a one-way
street — it has become an essential part of our personal and professional day-to-day, and
is constantly improving our efficiency, our communication, and is persistently
encourages the technology industry to push the boundaries of what’s possible.

All in all, the capabilities of Wi-Fi are endless, and with the way things are going,

we are incredibly excited to see what the future holds.

http://purple.ai/history-wifi/

Text 9. Nanoengineered bioinks for 3D printing

Imagine being able to print out healthy tissue with just a sample of a patient's own
cells. While printed replacement human body parts might seem like science fiction, the
use of 3D printing technologies for medical applications is a relatively new but rapidly
expanding research field, although still quite a way from clinical application for treating

patients.
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Currently, two of the biggest problems facing three-dimensional (3D) bioprinting
are that bioinks — a jelly-like substance consisting mostly of water — don't print with
anywhere near the performance of other 3D printed materials; and they aren't strong
enough at cell-friendly concentrations. In other words, currently available bioinks

cannot 3D print self-sustaining anatomic-size structures containing live cells.

Another major challenge that bioinks present is their complexity. It's clear that
simple polymer solutions that were initially tried are not meeting all of the requirements
of bioinks, so more and more researchers are looking into state-of-the-art material
science techniques to give bioinks a boost. It looks like 3D bioprinting is developing
into a very multidisciplinary field that is going to require scientists to become
knowledgeable outside their main field, including biology as well as materials science

and chemistry, in order to develop advances.

However, not all tissue engineering labs have the necessary chemistry and
materials science expertise and support to replicate the more complex designs that are
coming out, which is part of the reason why researchers at Texas A&M University stuck
to inexpensive and widely available ingredients to create a novel bioink. To overcome
the limitations of existing bioinks, they report the development of a highly printable

bioink for fabricating large scale, cell-laden, bioactive scaffolds.

"We have achieved these improvements through a novel bioink strengthening
strategy that combines nanocomposite reinforcement with ionic-covalent entanglement
(ICE) to create a bioactive nanoengineered ionic-covalent entanglement (NICE) bioink
with excellent printability, mechanical properties, and shape fidelity," Akhilesh K.

Gaharwar, an Assistant Professor at Texas A&M University, tells Nanowerk.
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(Image: Inspired Nanomaterials and Tissue Engineering (iNanoTE) Lab, Texas A&M University)

The NICE bioinks use nanosilicates to reinforce an ionic-covalent entanglement
hydrogel made from GeIMA and «CA, creating a dually reinforced hydrogel network.
These interactions allow the NICE bioink to behave as a solid at low shear stresses and
improve shear thinning characteristics during bioprinting. After cross-linking, ICE and
nanosilicate reinforcement synergistically improve mechanical strength. The core
finding of this work is that it is possible to combine two very different hydrogel
reinforcement techniques to obtain synergistic reinforcement and improved printability

without sacrificing the cell-friendly nature of the hydrogel.

While nanocomposite reinforcements and dual crosslinked polymer blends (ICEs)
have both been investigated separately for improving mechanical properties of
hydrogels, they have never been applied simultaneously to a bioink for tissue

engineering or bioprinting applications.

And it turns out that the combination (NICE) is even more effective than the sum
of its individual parts. From a mechanical perspective, this is notable because
conventional bioinks had to increase crosslinking density to gain mechanical strength,

to a point that that was damaging to cell in the ink.

In contrast, the unique characteristics of the NICE bioink is its ability to 3D print
larger, taller tissue structures that are tough and resilient, while keeping the embedded

cells alive during the printing process. The high structural fidelity and mechanical
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stiffness of the bioprinted structures using NICE bioinks could be used as custom
implants. In addition, 3D bioprinted structures from NICE bioink can be used to

understand cancer progression as well as drug testing.

Source: Michael Berger —https://www.nanowerk.com/spotlight/spotid=49747.php

Text 10.
Mind the gap - nanotechnology robotics vision versus lab reality

Science fiction style robots like Star Wars' R2-D2 or the NS-5 model in I, Robot
firmly belong into the realm of Hollywood — and so do "nanobots" a la Michael
Crichton's Prey. Staying with both feet firmly on scientific ground, robotics can be
defined as the theory and application of robots, a completely self-contained electronic,
electric, or mechanical device, to such activities as manufacturing. Scale that robot
down to a few billionth of a meter and you are talking nanotechnology robotics;

nanorobotics in short.

The field of nanorobotics brings together several disciplines, including
nanofabrication processes used for producing nanoscale robots, nanoactuators,
nanosensors, and physical modeling at nanoscales. Nanorobotic manipulation
technologies, including the assembly of nanometer-sized parts, the manipulation of
biological cells or molecules, and the types of robots used to perform these tasks also

form a component of nanorobotics.

Nanorobotics might one day even lead to the holy grail of nanotechnology where
automated and self-contained molecular assemblers not only are capable of building
complex molecules but build copies of themselves — "self-replication" — or even

complete everyday products.

Whether this will ever happen is hotly debated — to understand where both sides
stand, read the famous 2003 debate where Drexler and Smalley make the case for and
against molecular assemblers. Today's nanorobotics research deals with more mundane

issues such as how to build nanoscale motors and simple nanomanipulators.
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Nanotechnology robots are quintessential NEMS (nanoelectromechanical
systems) and raise all the important issues that must be addressed in NEMS design:
sensing, actuation, control, communications, power, and interfacing across spatial
scales and between organic and inorganic materials. Due to their size, comparable to
biological cells, nanorobots have a vast array of potential applications in fields such as

environmental monitoring or medicine.

"Ultimately, one of the most important applications of nanorobotic manipulation
will be nanorobotic assembly" Bradley J. Nelson explains to Nanowerk. "However, it
appears that until assemblers capable of replication can be built, the parallelism of

chemical synthesis and self-assembly are necessary when starting from atoms."
Actuation at the nanoscale

The positioning of nanorobots and nanorobotic manipulators depends largely on
nanoactuators, i.e. nanoscale devices that create mechanical motion by converting

various forms of energy to rotating or linear mechanical energy.

"During the design of an actuator, the tradeoffs among range of motion, force,
speed (actuation frequency), power consumption, control accuracy, system reliability,

robustness, load capacity, etc. must be taken into consideration" says Nelson.

While nano-sized actuators for nanorobots are still under exploration and relatively
far from implementation, microelectromechanical system (MEMS)-based efforts are
focused on shrinking their sizes. The various nanoactuation principles include

electrostatics, electromagnetics and piezoelectrics.

Source: Michael Berger https://www.nanowerk.com/spotlight/spotid=1730.php

Text 11.
Materials, Microscopy and Modeling Combine to Improve Jet Engine
Perfomance.
Collaboration among materials scientists, electron microscopy experts and
aerospace industry leaders may lead to major improvements in jet turbine engine
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performance. The relentless drive for energy efficiency in power generation and
propulsion places immense value on the development of high-performance materials.
Turbine engine efficiency and reduction in carbon emissions are directly related to
engine operating temperature. With increasing temperatures, materials start to change
in shape or size—a process known as creep—which eventually limits the materials’
performance. A recent article in Nature Communications shares results of a study titled

“Phase transformation strengthening of high-temperature superalloys” led by Ohio State

University materials science and engineering professor Michael Mills. “Increased
performance in aircraft engines and land-based power generators require the
development of a new generation of high-temperature structural materials that are
resistant to creep,” said Mills. This study serves to address a deficit in quantitative,
comprehensive understanding of deformation mechanisms for various alloy
compositions in high-temperature, high-stress conditions that are relevant to advanced
engine designs. The quantitative analysis combined atomic-resolution imaging with
density functional theory (DFT) calculations, through collaborations with Robert
Williams at Ohio State’s Center for Electron Microscopy and Analysis (CEMAS) and
Anna Carlsson of FEI/Thermo Fisher Scientific, among others. This coupled approach
resulted in the discovery of a high-temperature strengthening mechanism, which the
research team refers to as phase transformation strengthening. “Through advanced
imaging and DFT calculations we found that increasing the concentrations of the
elements titanium, tantalum and niobium in superalloys inhibits the formation of high
temperature deformation twins,” Mills said, “thereby significantly improving the alloys’
high temperature capabilities.” Research such as this perfectly illustrates the power of
CEMAS to help drive discovery in new materials and processes,” said CEMAS Director
David McComb. The study also benefitted from industry insight provided by GE
Aviation lead materials engineer Andrew Wessman. According to Mills, this
mechanism may be further manipulated through alloying and processing to further
improve the high-temperature properties of next-generation superalloys for critical

structural applications. In addition to jet turbine engines, phase transformation

129


http://www.engineering.com/LinkClick.aspx?link=http%3a%2f%2fwww.nature.com%2farticles%2fncomms13434&tabid=6551&portalid=0&mid=429
http://www.engineering.com/LinkClick.aspx?link=https%3a%2f%2fcemas.osu.edu%2f&tabid=6551&portalid=0&mid=429

strengthening may lead to performance enhancements in turbomachinery for
transportation and power generation. For more advancements in aviation, find out how

a novel airplane wing design increases efficiency and simplifies manufacturing.

Source: The Ohio State University

Text 12.
Tiny Squeeze Boosts Performance of Platinum Catalysts

A nano-size squeeze can significantly boost the performance of platinum catalysts
that help generate energy in fuel cells, according to a new study by Stanford researchers.

The team bonded a platinum catalyst to a thin material that expands and contracts
as electrons move in and out, and found that squeezing the platinum a fraction of a
nanometer nearly doubled its catalytic activity. The findings are published in the journal
Science.

"In this study, we present a new way to fine-tune metal catalysts at the atomic
scale," said lead author Haotian Wang, a former graduate student at Stanford now at
Harvard University. "We found that ordinary battery materials can be used to control
the activity of platinum and possibly for many other metal catalysts."The new technique
can be applied to a wide range of clean technologies, Wang said, including fuel cells
that use platinum catalysts to generate energy, and platinum electrolyzers that split water
into oxygen and hydrogen fuel. "Our tuning technique could make fuel cells more
energy efficient and increase their power output," said co-author Yi Cui, a professor of
materials science and engineering at Stanford. "It could also improve the hydrogen-
generation efficiency of water splitters and enhance the production of other fuels and
chemicals."

An Experimental Electrode

The study focused on lithium cobalt oxide, a material widely used in batteries for

cellphones and other electronic devices. The researchers stacked several layers of

lithium cobalt oxide together to form a battery-like electrode.
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"Applying electricity removes lithium ions from the electrode, causing it to expand by
0.01 nanometer," Cui said. "When lithium is reinserted during the discharge phase, the
electrode contracts to its original size."
For the experiment, the Stanford team added several layers of platinum to the lithium
cobalt oxide electrode.

"Because platinum is bonded to the edge, it expands with the rest of the electrode
when electricity is added and contracts during discharge," Cui said.
Platinum Performance

Separating the platinum layers a distance of 0.01 nanometer, or 5 percent, had a
significant impact on performance, Wang said.
"We found that compression makes platinum much more active," he said. "We observed
a 90 percent enhancement in the ability of platinum to reduce oxygen in water. This
could improve the efficiency of hydrogen fuel cells."

Stretching the electrode by 5 percent had the opposite effect, suppressing oxygen
production by 40 percent, Wang said.
"This is a dream experiment for a theorist," said study co-author Jens Norskov, a
professor of chemical engineering at Stanford's SUNCAT Center for Interface Science
and Catalysis. "We predicted theoretically some years ago that straining a catalyst can
be used to control its performance, and here is the experiment to show that our theory
works well."

"Our technology offers a very powerful way to controllably tune catalytic
behavior," Cui added. "Now, mediocre catalysts can become good, and good catalysts

can become excellent."

Source: Stanford University
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Appendix
1. Kak cocTaBUTh aHHOTAIIMIO K TEKCTY HA PYCCKOM SI3bIKe
IIpy HAaNUMCAHUM AHHOTALMM UCHOJbL3YHTE CIeaYIoLe KIuIe:
Cmamusa (mexcm) noceauwiena npooneme/eonpocy ... B nauane cmamou
- pe4b UIET O ...
- Iae€TCsl OMPEJICIICHHUE ...
- 000CHOBBIBAETCS 3HAUUMOCTb ...
- IPUBJIEKAECTCS BHUMAHUE ...
Hanee
- ONUCHIBACTCA ...
- paccKa3bIBaeTCA. ..
- paccMmaTpuBaeTcs ...
- U3J1araeTcs ...
B yacmnocmu
- OTMEYaEeTCs, HAIIpUMEp, ...
- MOAPOOHO U3JIaraeTcs ...
- ONUCHIBACTCS CXEMa ...
- YKa3bIBaeTcs ...
- JIOKQ3bIBAETCS MBICIIb ...
Hakoneuy
- paccKa3bIBaeTCA. ..
B 3axknwouenue
- IPUBOJISITCS. IPUMEPHI
Hoovimosrcuean ckazannoe, Cienyetr OTMETUTD ...
Kax mnue kaxcemcs, ctatbsi MOXET MIPEACTABIATh HHTEPEC JJIA ...

Jlymaemcsa, CTaThsi MOXKET OKa3aThCsl MTOJE3HOMU JJIA ...
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2. Kak COCTaBUTh AHHOTALMIO K TEKCTY HA AHTJIMHCKOM SI3bIKe

,)1.]151 COCTAaBJICHUA aHHOTAIIUN I/ICHOJIBZ’»YI‘/JITC CJIeAYIOIHE KIHIIE:

The text/article under review ... (gives us a sort of information about ...).

The article deals with the problem ...

The subject of the text is ...

At the beginning (of the text) the author describes ... (dwells on ...; explains...; touches
upon ...; analyses ...; comments ...; characterizes ...)

The article begins with the description of ..., a review of ..., the analyses of ... The
article opens with ...

Then (after that, further on, next) the author passes on to..., gives a detailed (thorough)
analysis (description), goes on to say that ...

To finish with, the author describes ...

At the end of the article the author draws the conclusion that ...; the author sums it all
up (by saying ...)

In conclusion the author ...
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3. Kak noaroroBuTh npe3eHTanmnIo
Phrases which help you to make a presentation:
1. Introduction
 -Good morning, everybody! (ladies and gentlemen).
* -Let me introduce myself. My name is.. ./I am a first year law student.
* -The topic of my presentation is.. ./Today I would like to tell you about...
» -1 have chosen this topic because..., / The purpose of my presentation is to
inform/ to persuade...
* -The form of my presentation is .. ./The body of my presentation consists of...
» -It will take only 5-7minutes of your time.
2. Body
* -First..
» - have divided my presentation into 2-3 parts.
* -Then...
-After that I’d like to move on to... /-Next I’d like to move on to... /-Finally I’d
like to move on to...
3. Conclusion
* -Let us summarize briefly what we have looked at.
* -Let us briefly summarize the main issues.
* -In conclusion I want to say.
» -That is the end of my presentation.
* -Thank you for your listening/attention.
4. Inviting questions
* -You are welcome with your questions.
* -] am ready to answer any of your questions.
* -Could you repeat your question?
e -] am sorry, but I didn’t follow your question.

» -If there are no more questions thank you again for your attention.
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