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UNIT 1

1. Study the following words and word combinations of your active
vocabulary:

1.

Sl BAS

9.

10.
I1.
12.
13.
14.

gynoid — ruHou (Pa3HOBUIHOCTH aHAPOU/IA)

depiction - Bocmpou3BeneHHE; OTOOPAKECHUE

autonomous — HE3aBUCHUMBIIL; ABTOHOMHBII;
CaMOYIIPABJISIOIINICS; CAMOPETYIUPYEMBbIiA

die casting machine - mpeccoBasi (OpMOBOYHAsI MAIINHA;
MallliHa JUTS TS TIO/ JaBJICHHEM

to lift - BEIHUMATH, HOMHUMATH

to stack - ckianpIBaTh B MauKy; CKJIAIbIBATh B CTOITY;

to perform - BBITIOHSATS;

accurately - ToO4HO;

to coin - BEIOMBATH (PUCYHOK Ha MIOBEPXHOCTH METAJlIa)
assembly — cOopka, MOHTaX, CKpEIICHHE;

packing - pacacoBka

packaging — MoHTax, cOOpKa, YITaKOBHIBAHHUE;

surgery — XUpyprusi;

weaponry — OopyKeifHoe J1e1o;

2. Find the Russian equivalents to the following words and word

combinations:

1) Installed A) IIpompltiuieHHOTO 00pasia;
2) digitally operated Ipa)KAaHCKOTO TUIIA

3) consumer B) monxomsmmii

4) commercial C) 3ameficTBOBaHHBII

5) widespread D) nogoOHbIH, TOX0XKHUI

6) employed E) norpebutensckuii,

7) suitable MOTPEOISTFONITU I

8) published F) ynpaBisieMblii 31eKTpOHUKOM
9) similar G) mMpoKoO pacpoOCTPaHECHHBIN
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H) ycranoBnenHsiit,
pa3MeLIECHHbIN
I) onmy6nukoBaHHBII

3. Read and translate the text:
HYSTORY OF ROBOTICS

In 1927 the Maschinenmensch ("machine-human") gynoid
humanoid robot (also called "Parody", "Futura", "Robotrix", or the
"Maria impersonator"), the first depiction of a robot ever to appear
on film, was played by German actress Brigitte Helm in Fritz
Lang's film Metropolis. In 1948 Norbert Wiener formulated the
principles of cybernetics, the basis of practical robotics. The word
robotics was derived from the word robot, which was introduced to
the public by Czech writer Karel Capek in his play R.U.R.
(Rossum's Universal Robots), which was published in 1920. The
word robot comes from the Slavic word “robota”, which means
“labour”. The play begins in a factory that makes artificial people
called robots, creatures who can be mistaken for humans — similar
to the modern ideas of androids. Karel Capek himself did not coin
the word. He wrote a short letter in reference to an etymology in
the Oxford English Dictionary in which he named his brother Josef
Capek as its actual originator.

According to the Oxford English Dictionary, the word robotics
was first used in print by Isaac Asimov, in his science fiction short
story "Liar", published in May 1941 in Astounding Science Fiction.
Asimov was unaware that he was coining the term; since the
science and technology of electrical devices is electronics, he
assumed robotics already referred to the science and technology of
robots. In some of Asimov's other works, he states that the first use
of the word robotics was in his short story “Runaround”
(Astounding Science Fiction, March 1942). However, the original
publication of "Liar!" predates that of "Runaround" by ten months,
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so the former is generally cited as the word's origin. In 1942 Isaac
Asimov formulated his Three Laws of Robotics.

Fully autonomous robots only appeared in the second half of the
20th century. The first digitally operated and programmable robot,
the Unimate, was installed in 1961 to lift hot pieces of metal from a
die casting machine and stack them. Commercial and industrial
robots are widespread today and used to perform jobs more
cheaply, or more accurately and reliably, than humans. They are
also employed in jobs which are too dirty, dangerous, or dull to be
suitable for humans. Robots are widely used in manufacturing,
assembly, packing and packaging, transport, earth and space
exploration, surgery, weaponry, laboratory research, safety, and the
mass production of consumer and industrial goods.

4. Look through the following TABLE Nel and be ready to
talk about automatic inventions and their significance.

TABLE Nel
INVENTION OF ROBOT
Date Significance and Robot Name Inventor
Third One of the earliest descriptions of Yan Shi

century |automata appears in the Lie Zi text, on a
B.C. and |much earlier encounter between King
earlier Mu of Zhou (1023-957 BC) and a
mechanical engineer known as Yan Shi,
an 'artificer'. The latter allegedly
presented the king with a life-size,
human-shaped figure of his mechanical

handiwork.
First Descriptions of more than 100 machines | Ctesibius,
century Jand automata, including a fire engine, a | Philo of
A.D. and |wind organ, a coin-operated machine, Byzantium,
earlier  |and a steam-powered engine, in Heron of




Pneumatica and Automata by Heron of |Alexandria,
Alexandria. and others
c. 420 A wooden, steam propelled bird, which |Archytas of
B.C.E was able to fly. Tarentum
1206 Created early humanoid automata, Al-Jazari
programmable automaton band. Robot
band, hand-washing automaton,
automated moving peacocks.
1495 Designs for a humanoid robot Leonardo da
Mechanical knight Vinci
1738 Mechanical duck that was able to eat, Jacques de
flap its wings, and excrete. Vaucanson
Digesting Duck
1921 First fictional automatons called "robots" | Karel Capek
appear in the play R.U.R.
Rossum's Universal Robots
1930s Humanoid robot exhibited at the 1939 | Electric
and 1940 World's Fairs Corporation
Elektro Westinghouse
1948 Simple robots exhibiting biological Elsie and
behaviors. Elmer
William
Grey Walter
1956 First commercial robot, from the George
Unimation company founded by George |Devol

Devol and Joseph Engelberger, based on
Devol's patents
Unimate




1961 First installed industrial robot. George

Unimate Devol

1973 First industrial robot with six KUKA
electromechanically driven axes Robot Group
Famulus

1974 The world’s first microcomputer controlled | 4BB Robot
electric industrial robot, IRB 6 from ASEA, | Group

was delivered to a small mechanical
engineering company in southern Sweden.
The design of this robot had been patented
already 1972. IRB 6

1975 Programmable universal manipulation | Victor
arm, a Unimation product Scheinman
PUMA

5. Make up 5 — 15 special questions to the information from
the TABLE Nel (ex. 4, UNIT 1) as in the example:
1. EXAMPLE:

A wooden, steam propelled bird, which was able |Archytas of
to fly. Tarentum

Who was the first to invent a wooden, steam propelled bird,
which was able to fly?

Who invented a wooden, steam propelled bird, which was
able to fly?

When did Archytas of Tarentum invent a wooden, steam
propelled bird, which was able to fly?

6. Answer the following questions, paying attention to the types of
questions used, explain their usage:



1. Who was the first to formulate the principles of cybernetics

in 1948?

2. Is cybernetics the basis of practical robotics or electrical
devices?

3. Where does the word “robot” come from and what does it
mean?

4. Where was the word “robot” first used in print according to
the Oxford English Dictionary? Who did it?

5. In 1942 Isaac Asimov formulated his Three Laws of
Robotics, didn't he?

6. Did fully autonomous robots only appear in the second half
of the 20th century?

7. What was the first digitally operated and programmable
robot, the Unimate, used for?

8. Commercial and industrial robots are widespread today and
used to perform jobs more cheaply, or more accurately and
reliably, than humans, aren't they?

Now, try to make up questions to this sentence:

Nowadays robots are also employed in jobs which are too dirty,
dangerous for humans.

OOmwmii:

CreunanbHbIN:

ANbTepHaTUBHBINU:

PasnenurenpHslit:

K nognexamemy:

7. Write an annotation to the text “HYSTORY OF ROBOTICS”,
using the plan on 30-32.



UNIT 2
1. Study the words:

environment - cpena

diverse - pazHOOOpa3HBIN

to share — menuTh, pa3aenirsb

frame — raGapur, cTpoeHue, CTpyKTypa

caterpillar tracks — rycenuia, ryceHMYHast Lemnb/ X0
solution — penienue

to complete — BBIMOIHUT, 3aBEPILIUTH

assigned — mOpy4YeHHBIN, BBIICIICHHBIN

machinery — ManmHHoe 000py/I0BaHHE, MEXaHU3M
10. tracker tread — rycenuIia; ryceHuIHas 1eMb; 0007
11. circuit — memnsb, cxema

AR SR RO e

12. sensing — pacro3HaBaHUE, CYUTHIBAHUE, W3MEPCHHE,
KOHTPOITb, BOCTIPUSITUE, OOHAPYKEHHE
13. computer  programming code —  KOMIIBIOTEPHBIN

IIPOrpaMMHBIHN KOJT
14. core essence — m1aBHas CyIIHOCTb

15.remote control —  TeneMexaHWKa, JUCTAHIIMOHHOE
perynmpoBaHue
16. artificial intelligence — HCKYCCTBEHHBI MHTEIJIEKT,

«QJIEKTPOHHBIN MO3I»
17. appropriate — MOIXOSIIHIA, COOTBETCTBYIOIIUI
18. to determine — UAECHTUPUIUPOBATH, BEIUUCIATH,
19. to encounter — CTONKHYTbCS, BCTPETUTHCS

2. Read the text and try to understand its main idea:

ROBOTICS ASPECTS

There are many types of robots; they are used in many
different environments and for many different uses, although being



very diverse in application and form they all share three basic
similarities when it comes to their construction:

1. Robots all have some kind of mechanical construction, a
frame, form or shape designed to achieve a particular task. For
example, a robot designed to travel across heavy dirt or mud, might
use caterpillar tracks. The mechanical aspect is mostly the creator's
solution to completing the assigned task and dealing with the
physics of the environment around it. Form follows function.

2. Robots have electrical components which power and
control the machinery. For example, the robot with caterpillar
tracks would need some kind of power to move the tracker treads.
That power comes in the form of electricity, which will have to
travel through a wire and originate from a battery, a basic electrical
circuit. Even gas powered machines that get their power mainly
from gas still require an electrical current to start the gas using
process which is why most gas powered machines like cars, have
batteries. The electrical aspect of robots is used for movement
(through motors), sensing (where electrical signals are used to
measure things like heat, sound, position, and energy status) and
operation (robots need some level of electrical energy supplied to
their motors and sensors in order to activate and perform basic
operations)

3. All robots contain some level of computer programming
code. A program is how a robot decides when or how to do
something. In the caterpillar track example, a robot that needs to
move across a muddy road may have the correct mechanical
construction, and receive the correct amount of power from its
battery, but would not go anywhere without a program telling it to
move. Programs are the core essence of a robot, it could have
excellent mechanical and electrical construction, but if its program
is poorly constructed its performance will be very poor or it may
not perform at all. There are three different types of robotic
programs: remote control, artificial intelligence and hybrid. A robot
with remote control programing has a preexisting set of commands
that it will only perform if and when it receives a signal from a
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control source, typically a human being with a remote control. It is
perhaps more appropriate to view devices controlled primarily by
human commands as falling in the discipline of automation rather
than robotics. Robots that use artificial intelligence interact with
their environment on their own without a control source, and can
determine reactions to objects and problems they encounter using
their preexisting programming. Hybrid is a form of programming
that incorporates both Al and RC functions.

3.Answer the following questions:

1.

whw

9.

Are there many types of robots?

Are robots applied in many different environments and for
many different uses?

What features do all the robots have?

Does form follow function?

Robots have electrical components which power and
control the machinery, don't they?

Does the power come to robot in the form of electricity
from a battery or from the power source?

What is the electrical aspect of robots used for?

What are the main purposes of computer programming code
in robots?

Can we call programs the core essence of a robot?

4. Speak about “Three different types of robotic programs”, using
the following plan:

l.
2.
3.

A robot with remote control programing.
A robot with artificial intelligence.
A robot with hybrid programming.

5. Read the text, translate it without a dictionary and get ready to retell

1t:
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ROBOTICS

Robotics is the branch of mechanical engineering, electrical
engineering and computer science that deals with the design,
construction, operation, and application of robots, as well as
computer systems for their control, sensory feedback, and
information processing.

These technologies deal with automated machines that can
take the place of humans in dangerous environments or
manufacturing processes, or resemble humans in appearance,
behavior, and/or cognition. Many of today's robots are inspired by
nature contributing to the field of bio-inspired robotics.

The concept of creating machines that can operate
autonomously dates back to classical times, but research into the
functionality and potential uses of robots did not grow substantially
until the 20th century. Throughout history, robotics has been often
seen to mimic human behavior, and often manage tasks in a similar
fashion. Today, robotics is a rapidly growing field, as technological
advances continue; researching, designing, and building new robots
serve  various practical purposes, whether domestically,
commercially, or militarily. Many robots do jobs that are hazardous
to people such as defusing bombs, mines and exploring shipwrecks.

6. Summarize all the information given in the tasks Ne2 and
Ne5, write an annotation to the topic “ROBOTICS ASPECTS”,
using the plan on pages 30-32.

7. Fill in the gaps with the proper word:

l. can take the place of humans in dangerous
environments.

2. Today, robotics is a rapidly growing .

3. Robots are used in many different and for many
different .

4. Hybrid is a form of that incorporates both Al and RC
functions.
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UNIT 3

1. Study the words, choose any 5 of them and use them in the
sentences of your own:

e A A

Computer vision — MalmuHHOE/ TEXHUUECKOE 3pEHUE

image data — Buneoundopmarus, BUACOTaHHbIC

sequence — MOPSIOK, MTOCIIE0BATEILHOCTh

image sensor — JaTYuK U300paXKeHUs

to detect — oOHapyXuBaTh, pacro3HaBaTh

solid-state physics — ¢u3uka TBepmoro tena

to propagate — NpOXOIUTh, IPOITYCKATh

sense of depth — omrymienue riryOUHBI

to adjust to variations — mpucrnocabIuBaThCI K
U3MEHEHUSIM

. complexity — CI0)KHOCTB

. effector — UCITONMHUTEILHBIA MEXaHU3M

. manipulator — MexaHuuyeckas pyka po0oTa, MaHUITYJISATOP
. to allow — moMorarhb, I03BOJIATh

. to perform - BEIOTHATH

. Tange - TUarno30H

Translate the following sentences:

1. “MamuHHOe 3peHue” - 3TO TEXHOJOTUs BHUACHUS
MaIIUHEI.

2. Jlatyuku OBUTM  CKOHCTPYHPOBaHBI C  TOMOIIBIO
TBEPAO-TEIbHOU (PU3HUKU.

3. IlomoOHO Tna3aMm denoBeKa, «raa3za» podOoTa TOMKHBI
MPUCTIOCA0INBATHCS K M3BMEHEHHSIM OCBEIICHUS.

4. PoOOTHl MaHUIYAUPYIOT MpeIMeTaMu: MOAHUMAIOT UX,
MEePEeHOCsAT C MecTa Ha MECTO, YyCTaHaBJIMBAIOT,
MEePEBOPAYUBAIOT U TII.

5. Ha mexanuyeckoil pyke poOOTa MOXXHO YCTaHABIMBATH
pa3Hbl€ UCIIOJIHUTENIbHBIE MEXaHU3MBI.
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6. 3aMeHsieMble HCIOJIHUTEIbHBIE MEXaHU3MBl  MOTYT
BBINIOJTHATH OOJBIION TUANa3oH 3a/1ad.
7. “MamuHHOe 3peHue’ IMOMOraeT poOOTy MOJIydYaTh
nHpopmaIuio u3 006pa3oB U KAPTHUHOK.

3. Read the text and find the main idea of each paragraph:

COMPUTER VISION

Computer vision is the science and technology of machines that
see. As a scientific discipline, computer vision is concerned with
the theory behind artificial systems that extract information from
images. The image data can take many forms, such as video
sequences and views from cameras.

In most practical computer vision applications, the
computers are pre-programmed to solve a particular task, but
methods based on learning are now becoming increasingly
common.

Computer vision systems rely on image sensors which
detect electromagnetic radiation which is typically in the form of
either visible light or infra-red light. The sensors are designed using
solid-state physics. The process by which light propagates and
reflects off surfaces is explained using optics. Sophisticated image
sensors even require quantum mechanics to provide a complete
understanding of the image formation process. Robots can also be
equipped with multiple vision sensors to be better able to compute
the sense of depth in the environment. Like human eyes, robots'
"eyes" must also be able to focus on a particular area of interest,
and also adjust to variations in light intensities.

There is a subfield within computer vision where artificial
systems are designed to mimic the processing and behavior of
biological system, at different levels of complexity. Also, some of
the learning-based methods developed within computer vision have
their background in biology.
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Robots need to manipulate objects; pick up, modify,
destroy, or otherwise have an effect. Thus the "hands" of a robot
are often referred to as end effectors, while the "arm" is referred to
as a manipulator. Most robot arms have replaceable effectors, each
allowing them to perform some small range of tasks. Some have a
fixed manipulator which cannot be replaced, while a few have one
very general purpose manipulator, for example a humanoid hand.

4. Answer the following questions:

1. Is computer vision concerned with the theory behind
artificial systems that extract information from images?

2. In most practical computer vision applications, the
computers are pre-programmed to solve a particular task, aren't
they?

3. Do computer vision systems rely on image sensors or
eyes?

4. Does an image sensor detect electromagnetic radiation or
thermal emission?

5. What do image sensors require to provide a complete
understanding of the image formation process?

6. What can be equipped with multiple vision sensors to
compute the sense of depth in the environment?

7. Do some robots have a fixed manipulator which cannot
be replaced?

5. Write an annotation to the text “Computer vision”, using the
plan on pages 30-32.

6. Find in the text synonyms and antonyms to the following words:

Synonyms Antonyms
Subject —d..cocvveeiiiiiiieeiies AbSOrption —I......ccceeevvereeeennennne.
Picture — 1..cooceeiieniiiiiiiiee Natural —a...ccccovvieiiiiiiiiie.
Carry out —tO Peeeeeeeeeeveeniiennnns Decreasingly —i.....ccceeeevveennnnne
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UNIT 4
1. Study the words:

distinct — OTACNBHBIN, Pa3ACIbHBINA, UHIUBUTY AJIbHBIN

perception — BocTpUsiTHE

joint — coeiMHEHUE, MApHUP

to transmit — mepeaaBarh

actuator — MpPHUBO/I, UCTIOTHUTEIbHBIA MEXaHU3M

raw — CBIPOH, TOJIBKO IOy YECHHBIN

to estimate — OILlEHHUBaTh

gripper — 3axBaT

to convert — npeoOpa3oBaTh

10. pattern recognition — pacrno3zHaHue o0pa3oB

11. to track — oTcnexuBarb

12. mapping technique — MeTObI KapTUPOBAHMS, TEXHOJIOTHUS
O0TOOpaKEeHUS

13. motion planning — mnporpaMMHpoBaHUE IEpPEeMEIIeHUH,
IJIJAHUPOBAHME JIB)KEHHUU

14. sensor fusion — cOop 1 0000IIEHNE AAHHBIX, TOTYYEHHBIX

OT Cpe/ICTB OOHAPYKEHUS; COUCTAaHHE PA3TUIHBIX TaTINKOB

e A A

2. Fill in the gaps, using the words from the box:

recognition; perception; techniques; raw; structure; track; convert

1. The mechanical of a robot performs tasks.
2. The control of a robot involves three distinct phases —
, processing and action.

3. It may translate
actuator commands.

4. Techniques from control theory the task into
commands that drive the actuators.

5. Pattern___and computer vision can be used to___objects.
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6. Mapping can be used to build maps of the world.
3. Read the following text and translate it, using the dictionary:

CONTROL SYSTEMS

The mechanical structure of a robot must be controlled to
perform tasks. The control of a robot involves three distinct phases
— perception, processing, and action (robotic paradigms). Sensors
give information about the environment or the robot itself (e.g. the
position of its joints or its end effector). This information is then
processed to be stored or transmitted, and to calculate the
appropriate signals to the actuators (motors) which move the
mechanism.

The processing phase can range in complexity. At a reactive
level, it may translate raw sensor information directly into actuator
commands. Sensor fusion may first be used to estimate parameters
of interest (e.g. the position of the robot's gripper) from noisy
sensor data. An immediate task (such as moving the gripper in a
certain direction) is inferred from these estimates. Techniques from
control theory convert the task into commands that drive the
actuators.

At longer time scales or with more sophisticated tasks, the
robot may need to build and reason with a "cognitive" model.
Cognitive models try to represent the robot, the world, and how
they interact. Pattern recognition and computer vision can be used
to track objects. Mapping techniques can be used to build maps of
the world. Finally, motion planning and other artificial intelligence
techniques may be used to figure out how to act. For example, a
planner may figure out how to achieve a task without hitting
obstacles, falling over, etc.

4. Translate from Russian into English with/without a dictionary:

CHUCTEMA VIIPABJIEHUA POBOTOM
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[IpomblteHHbIi  poOOT — aBTOHOMHOE YCTPOMCTBO,
cocrosuiee u3 MEXaHUYECKOIO MaHMITYJISATOpA u
[IEpPENpOrpaMMHpPyEMON  CUCTEMBI  YIPABIEHUS,  KOTOPOE
IPUMEHSETCS A NEepeMELIeHUss OOBEKTOB B IPOCTPAHCTBE B
Pa3IUYHBIX TIPOU3BOJCTBEHHBIX MPOLECCaX.

[IpompiniuieHHBIE POOOTHI CITOCOOHBI 3aMEHUTH YEJIOBEKA
TaM, TIJ€ TpyIHbIE YCIOBUS pPAaOOTBI U TpeOyeTcs TSHKEINbIi
(buznueckuit TPYL. Onu MIPEJICTABIISIIOT co0oif
NEepenporpaMMHUPYEMyI0 aBTOMAaTHYECKYI0 MaIlMHY, CIIOCOOHYIO
BBINIOJIHATH JBUTATEIbHbIE (PYHKIIUU MO MEPEMEIICHUIO PEAMETOB
IIPOU3BOACTBA UM TEXHOIOIMYECKON OCHACTKH.

CoBpemeHHblE pOOOTHl  (PYHKUHOHUPYIOT Ha OCHOBE
NPUHIUIOB OOpaTHOM CBSI3M, TMOMYMHEHHOTO YOPABICHUS H
HUEpapXUYHOCTH CHCTEMbl ympaBieHus pobdotom. Cucrema
yIpaBJIeHUs] PYKOBOAUT OOIIMM MOBEICHHEM pPOOOTa, pacyéTom
HE0OXOMMOW TPAEKTOPUU JBHUKEHHS] MAaHUIYISITOPA, OBEACHUEM
OTZEJIBHBIX €r0 MPUBOIOB.

5. Answer the following questions:

1. Must the mechanical structure of a robot be controlled
to perform tasks?

2. What three phases does the control of a robot involve?

What gives information about the environment or the

robot itself?

4. Sensor fusion is used to estimate parameters of interest
from noisy sensor data, isn't it?

5. Do techniques from control theory convert the task into

commands that drive the actuators?

What do the cognitive models try to represent?

7. What can pattern recognition and computer vision be

used for?

What can mapping techniques be used for?

9. What can motion planning and other artificial
intelligence be used for?

[98)

*

S
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6. Write an annotation to the text “Control systems”, using the plan
on pages 30-32.

UNIT S

1. Skim the following text and tell us about the main content of this
text:

COMPUTER CONTROL

Computers can perform both sequential control and
feedback control, and typically a single computer will do both in an
industrial application. Programmable logic controllers (PLCs) are
a type of special purpose microprocessor that replaced many
hardware components such as timers and drum sequencers used in
relay logic type systems. General purpose process control
computers have increasingly replaced stand alone controllers, with
a single computer able to perform the operations of hundreds of
controllers. Process control computers can process data from a
network of PLCs, instruments and controllers in order to implement
typical (such as PID) control of many individual variables or, in
some cases, to implement complex control algorithms using
multiple inputs and mathematical manipulations. They can also
analyze data and create real time graphical displays for operators
and run reports for operators, engineers and management.

Control of an automated teller machine (ATM) is an
example of an interactive process in which a computer will perform
a logic derived response to a user selection based on information
retrieved from a networked database. The ATM process has
similarities with other online transaction processes. The different
logical responses are called scenarios. Such processes are typically
designed with the aid of use cases and flowcharts, which guide the
writing of the software code.
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Words and expressions:

sequential control — ymnpaBieHue MOCIEAOBATEIBHOCTHIO
JEUCTBUI

pogrammable  logic  controllers —  nporpammupyemslil
KOMMaHoarmapar

automated teller machine — aBTOMaTU3MPOBAaHHBIA KAaCCOBBII

armapar; 6aHkomar
2. Study the words and use them in the sentences of your own:

1. steering — yaep)kaHue Ha Kypce, ynpaBleHUe

intervention — BMeUIaTeIbCTBO

accuracy — KOPPKTHOCTb, MPAaBUIBHOCTh, aKKypaTHOCTb,

TOYHOCTD

precision — TOYHOCTh

feedback controller — aBromaruueckuit perymnsarop

household appliance — 6bITOBOI PNEKTPOTIPHOOP

sequence control — ympaBJeHHE IOCIEA0BATEIHHOCTHIO

JNENCTBUAN

adjustment — HacTpanBaHUE

measurement — U3MEpeHHE

10. HVAC — TemioxianoTexHHKa; CHCTEMa YIpaBICHUS
OTOIJICHHEM, BEHTHIISLIUEH U KOHAULIMOHUPOBAaHHEM

hadia

Nowve

0O

3. Read the text and get ready to answer the questions after the text.

AUTOMATION AND AUTOMATIC CONTROL

Automation or automatic control, is the use of various
control systems for operating equipment such as machinery,
processes in factories, boilers and heat treating ovens, switching in
telephone networks, steering and stabilization of ships, aircraft and
other applications with minimal or reduced human intervention.
Some processes have been completely automated. The  greatest
benefit of automation is that it saves labor; however, it is also used
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to save energy and materials and to improve quality, accuracy and
precision.

The term automation, inspired by the earlier word automatic
(coming from automaton), was not widely used before 1947, when
General Motors established the automation department. It was
during this time that industry was rapidly adapting feedback
controllers, which were introduced in the 1930s. Automation has
been achieved by various means including mechanical, hydraulic,
pneumatic, electrical, electronic, and computers, usually in
combination. Complicated systems, such as modern factories,
airplanes and ships typically use all these combined techniques.

One of the simplest types of control is on-off control. An
example is the thermostats used on household appliances.
Electromechanical thermostats used in HVAC may only have had
provision for on/off control of heating or cooling systems.
Electronic controllers may add multiple stages of heating and
variable fan speed control. Sequence control, in which a
programmed sequence of discrete operations is performed, often
based on system logic that involves system states. An elevator
control system is an example of sequence control.

The advanced type of automation that revolutionized
manufacturing, aircraft, communications and other industries, is
feedback control, which is usually continuous and involves taking
measurements using a sensor and making calculated adjustments to
keep the measured variable within a set range.

4. Answer the questions:

1. Automatic control is the use of various control systems for
operating equipment, isn't it?
What is the greatest benefit of automation?
By what means has automation been achieved?
What is one of the simplest types of control?
Electromechanical thermostats used in HVAC control
heating or cooling systems, don't they?

bl o
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6. What is the advanced type of automation that revolutionized
manufacturing, aircraft, communications and other
industries?

5. Write an annotation to the text “Automation and automatic
control”, using the plan on pages 30-32.

UNIT 6
1. Study the following words and word combinations:

1. sail — KpbUIO BETPSIHON MENbHULIBI

centrifugal governor — LEHTPOOEXKHBIH  PperyasTop
CKOPOCTH

3. millstone — >xepHOBOIl KaMeHb, O€TyHBI, >KEpPHOBas
MeJbHUTIA

4. inresponse to — B OTBET Ha, M0]] BIUSHUEM YEro-In00

5. fluctuate - U3MEHATDH, NEPETUBATH, IEPETEKATH

6. heat load — TeruoBoit MOTOK

7. oscillation — xonebGanue, BUOpHpOBaHHE

8. as a consequence — Kak CIEICTBUE

9. cut-off timing — MOMEHT OTKJIFOUCHHUSI IBUTATEIS

10. governor — ympaBisoLee yCTPOUCTBO; aBTOMAaTHYECKOE

YCTPOWUCTBO
11. electronic amplifier — 31€KTPOHHBINA YCUIUTEND

2. Read the following text and try to understand its main idea:

FIRST AUTOMATED DEVICES (part 1)

The earliest feedback control mechanism was used to tent
the sails of windmills. It was patented by Edmund Lee in 1745. The
centrifugal governor, which dates to the last quarter of the 18th
century, was used to adjust the gap between millstones. The
centrifugal governor was also used in the automatic flour mill
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developed by Oliver Evans in 1785, making it the first completely
automated industrial process. The governor was adapted by James
Watt for use on a steam engine in 1788 after Watt’s partner Boulton
saw one at a flour mill Boulton & Watt were building.

The governor could not actually hold a set speed; the engine
would assume a new constant speed in response to load changes.
The governor was able to handle smaller variations such as those
caused by fluctuating heat load to the boiler. Also, there was a
tendency for oscillation whenever there was a speed change. As a
consequence, engines equipped with this governor were not
suitable for operations requiring constant speed, such as cotton
spinning.

Several improvements to the governor, plus improvements
to valve cut-off timing on the steam engine, made the engine
suitable for most industrial uses before the end of the 19th century.
Advances in the steam engine stayed well ahead of science, both
thermodynamics and control theory.

The governor received relatively little scientific attention
until James Clerk Maxwell published a paper that established the
beginning of a theoretical basis for understanding control theory.
Development of the electronic amplifier during the 1920s, which
was important for long distance telephony, required a higher signal
to noise ratio, which was solved by negative feedback noise
cancellation. This and other telephony applications contributed to
control theory. Military applications during the Second World War
that contributed to and benefited from control theory were
fire-control systems and aircraft controls. The word "automation"
itself was coined in the 1940s by General Electric. The so-called
classical theoretical treatment of control theory dates to the 1940s
and 1950s.

3. Answer the following questions:

1. Was the earliest feedback control mechanism used to tent the
sails of windmills?
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2. What was also used in the automatic flour mill in 1785?

3. The governor was able to handle smaller variations as caused by
fluctuating heat load to the boiler, wasn’t it?

4. What made the engine suitable for most industrial uses before
the end of the 19th century?

5. What systems were contributed to and benefited from control
theory?

UNIT 7
1. Study the following words and word combinations:

1. relay logic — peneliHO-KOHTaKTOpHAas JIOTHYECKas cxema

2. central control room — [EHTpandbHBIA IYHKT
ynpaBJIeHUs

3. chart — TexHONMOTHYECKas KapTa

4. to plot data — npencTaBnATh 1aHHBIE rpaduIecKu

5. valve — knanas gBuraresns

6. deviation - OTKJIIOHEHHE

7. set point - 3aaHHAs TIO3UIIUSA

8. to offset — cOanancupoBarb, KOPPEKTUPOBATD

9. productivity gains — MOBBIIICHUE MPOU3BOIUTEITHHOCTH

10. refinery — HeTeneperoHHsli 3aBoj

I1.computer hardware — anmapatHoe oOeclieueHue
KOMIIbIOTEpA

2. Choose any 5-10 words and expressions from Task 1 (page
22) and Task 1 (page 24) and make up sentences of your
own.

3. Read the following text and try to understand its main idea:
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FIRST AUTOMATED DEVICES (part 2

Relay logic was introduced with factory electrification,
which underwent rapid adaption from 1900 though the 1920s.
Central electric power stations were also undergoing rapid growth
and operation of new high pressure boilers, steam turbines and
electrical substations created a large demand for instruments and
controls.

Central control rooms became common in the 1920s, but as
late as the early 1930s, most process control was on-off. Operators
typically monitored charts drawn by recorders that plotted data
from instruments. To make corrections, operators manually opened
or closed valves or turned switches on or off. Control rooms also
used color coded lights to send signals to workers in the plant to
manually make certain changes.

Controllers, which were able to make calculated changes in
response to deviations from a set point rather than on-off control,
began being introduced in the 1930s. Controllers allowed
manufacturing to continue showing productivity gains to offset the
declining influence of factory electrification.

In 1959 Texaco’s Port Arthur refinery became the first
chemical plant to use digital control. Conversion of factories to
digital control began to spread rapidly in the 1970s as the price of
computer hardware fell.

4. Find some information in the text “First automated devices” Part

1 and Part 2 and talk about the following mechanisms and systems:
1. feedback control mechanism

governor

electronic amplifier

relay logic

controller

bl o
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5. Read the following extract, find, underline and translate the key
words, try to retell this text in English:

ABTOMaTH3a1Ms IPOU3BOACTBA — 3TO IPOLECC B Pa3BUTHH
MAIIMHHOTO IPOU3BOACTBA, MPU KOTOPOM (YHKLUH yNpaBICHUS U
KOHTPOJI, paHEe BBINOJHABIIMECS 4YEJIOBEKOM, IEepeaaroTcs
npubopaMm U aBTOMAaTHYECKUM YCTPOICTBaM.

BBenenue aBroMaTH3aluMU Ha IPOU3BOJCTBE MO3BOJISET
3HAYUTEJIBHO TOBBICUTH IPOU3BOAUTEIBHOCTh TPyJa U Kau€CTBO
BBIITYCKa€MOM MPOIYKLUHU, COKPATUTh 0N pabouux, 3aHATHIX B
pa3nUYHbIX c(epax MPOU3BOJICTBA.

Jlo BHeApeHHS CpeACTB aBTOMAaTH3alMM  3aMellleHHe
¢u3nyeckoro Tpyda MPOUCXOJUIIO TOCPEACTBOM MEXaHU3ALUU
OCHOBHBIX M BCIIOMOTAaTeJIbHBIX OMNEpaluid MPOU3BOACTBEHHOTO
npouecca. MHTeNneKTyaabHblid TPy JOJITO€ BPEMSI OCTaBaJICs HE
MEXaHU3UPOBAHHBIM (PYyUHBIM).

B HacTosimiee Bpemsi MHOTHME onepanuu (U3NYECKOTO U
MHTEJJIEKTYaJIbHOTO TPYyJa CTAaHOBATCS OOBEKTOM MEXaHHM3alUH U
aBTOMaTHU3alH.

6. Write an annotation to the text “First automated devices” Part 1
and Part 2, using the plan on pages 30-32.
UNIT 8
TEXTS FOR HOME READING

SEQUENTIAL CONTROL AND LOGICAL SEQUENCE OR
SYSTEM STATE CONTROL

Sequential control may be either to a fixed sequence or to a
logical one that will perform different actions depending on various
system states. An example of an adjustable but otherwise fixed
sequence is a timer on a lawn sprinkler.
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States refer to the various conditions that can occur in a use
or sequence scenario of the system. An example is an elevator,
which uses logic based on the system state to perform certain
actions in response to its state and operator input. For example, if
the operator presses the floor n-button, the system will respond
depending on whether the elevator is stopped or moving, going up
or down, or if the door is open or closed, and other conditions.

An early development of sequential control was relay logic,
by which electrical relays engage electrical contacts which either
start or interrupt power to a device. Relays were first used in
telegraph networks before being developed for controlling other
devices, such as when starting and stopping industrial-sized electric
motors or opening and closing solenoid valves.

Using relays for control purposes allowed event-driven
control, where actions could be triggered out of sequence, in
response to external events. These were more flexible in their
response than the rigid single-sequence cam timers. More
complicated examples involved maintaining safe sequences for
devices such as swing bridge controls, where a lock bolt needed to
be disengaged before the bridge could be moved, and the lock bolt
could not be released until the safety gates had already been closed.

The total number of relays, cam timers and drum
sequencers can number into the hundreds or even thousands in
some factories. Early programming techniques and languages were
needed to make such systems manageable, one of the first being
ladder logic, where diagrams of the interconnected relays
resembled the rungs of a ladder. Special computers called
programmable logic controllers were later designed to replace these
collections of hardware with a single, more easily re-programmed
unit.

In a typical hard wired motor start and stop circuit (called a
control circuit) a motor is started by pushing a "Start" or "Run"
button that activates a pair of electrical relays. The "lock-in" relay
locks in contacts that keep the control circuit energized when the
push button is released. (The start button is a normally open contact
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and the stop button is normally closed contact.) Another relay
energizes a switch that powers the device that throws the motor
starter switch (three sets of contacts for three phase industrial
power) in the main power circuit. (Note: Large motors use high
voltage and experience high in-rush current, making speed
important in making and breaking contact. This can be dangerous
for personnel and property with manual switches.) All contacts are
held engaged by their respective electromagnets until a "stop" or
"off" button is pressed, which de-energizes the lock in relay.
Commonly interlocks are added to a control circuit. Suppose that
the motor in the example is powering machinery that has a critical
need for lubrication. In this case an interlock could be added to
insure that the oil pump is running before the motor starts. Timers,
limit switches and electric eyes are other common elements in
control circuits.

Solenoid valves are widely used on compressed air or
hydraulic fluid for powering actuators on mechanical components.
While motors are used to supply continuous rotary motion,
actuators are typically a better choice for intermittently creating a
limited range of movement for a mechanical component, such as
moving various mechanical arms, opening or closing valves,
raising heavy press rolls, applying pressure to presses.

SIGNIFICANT APPLICATIONS

The automatic telephone switchboard was introduced in
1892 along with dial telephones. By 1929, 31.9% of the Bell
system was automatic. Automatic telephone switching originally
used vacuum tube amplifiers and electro-mechanical switches,
which consumed a large amount of electricity. Call volume
eventually grew so fast that it was feared the telephone system
would consume all electricity production, prompting Bell Labs to
begin research on the transistor.
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The logic performed by telephone switching relays was the
inspiration for the digital computer.

The first commercially successful glass bottle blowing
machine was an automatic model introduced in 1905. The machine,
operated by a two man crew working 12-hour shifts, could produce
17,280 bottles in 24 hours, compared to 2,880 bottles made by a
crew of six men and boys working in a shop for a day. The cost of
making bottles by machine was 10 to 12 cents per gross compared
to $1.80 per gross by the manual glassblowers and helpers.

Sectional electric drives were developed using control
theory. Sectional electric drives are used on different sections of a
machine where a precise differential must be maintained between
the sections. In steel rolling, the metal elongates as it passes
through pairs of rollers, which must run at successively faster
speeds. In paper making the paper sheet shrinks as it passes around
steam heated drying arranged in groups, which must run at
successively slower speeds. The first application of a sectional
electric drive was on a paper machine in 1919. One of the most
important developments in the steel industry during the 20th
century was continuous wide strip rolling, developed by Armco in
1928.

Before automation many chemicals were made in batches.
In 1930, with the widespread use of instruments and the emerging
use of controllers, the founder of Dow Chemical Co. was
advocating continuous production.

Self-acting machine tools that displaced hand dexterity so
they could be operated by boys and unskilled laborers were
developed by James Nasmyth in the 1840s. Machine tools were
automated with Numerical control (NC) using punched paper tape
in the 1950s. This soon evolved into computerized numerical
control (CNC).

Today extensive automation is practiced in practically every
type of manufacturing and assembly process. Some of the larger
processes include electrical power generation, oil refining,
chemicals, steel mills, plastics, cement plants, fertilizer plants, pulp
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and paper mills, automobile and truck assembly, aircraft
production, glass manufacturing, natural gas separation plants, food
and beverage processing, canning and bottling and manufacture of
various kinds of parts. Robots are especially useful in hazardous
applications like automobile spray painting. Robots are also used to
assemble electronic circuit boards. Automotive welding is done
with robots and automatic welders are used in applications like
pipelines.

APPENDIX A

HOW TO WRITE AN ANNOTATION

AHHOTHPOBAaHHE - 3TO BTOpHYHAs 00pabOTKa MUCHMEHHOM
uHpopmaumu. Jnsg  Toro uytoObl  3aUKCHUpOBATH  KpaTkoe
coliepKaHue MPOU3BENEHUS, MNUIIETCS AaHHOTAlus. AHHOTaUus
(Abstract mwin Summary) - 3T0O KpaTkasi ClpaBKa O CTaTbe, MaTeHTe,
KHHMIe, CIpPaBOYHUKE C TOYKU 3peHus coaepxanus. [lpu
aHHOTMPOBAaHUM TMEYATHBIM Marepuan u3jaraercd B MpPeIeNbHO
ckaroil popme. DTo Mpoliecc CBEPThIBaHUS (CxKaTHs) HHPOPMAIUH
C OYCHb OOJIBIIIMM YMEHBIIEHUEM 110 OTHOIIECHHUIO K OPUTHHAIY (110
1/10 ero wactn).

AnHOTanMu  OBIBAIOT  OMUCATelbHbIE,  CIIPaBOYHBIE,
pedeparuBHbIe, peKOMEH 1aTeNIbHbIe U KpuTHUeckue. OcTaHOBUMCS
JMIIb Ha ONHUCATEIbHBIX aHHOTALUAX, TaK KaK YMEHHE COCTaBIISATh
WX HEOoOXOIUMO CTyACHTaM B y4eOHOM mporiecce Ijisi 00padoTKu
neyaTHoOM MHQpOpPMAIMK Ha HUHOCTPAHHOM M PYCCKOM SI3bIKaxX U IMPHU
o OpMIIEHUHU 3alUCOK K AMIUIOMHBIM IpoekTaM. CrneuuasucTsl U
yueHble 00s3aHbl yMETh MUCAaTh AHHOTAIMM K CBOMM Hay4HBIM
CTaThsIM, JOKJIaJiaM JiJIsl KOH(EpEeHIIM, Ha KHUTH U T. [I.

OmnwucarenbHasi aHHOTAIUS COCTOUT U3 TPEX YacTeH:

1. CnpaBka k anHoTanuu. B Hell yka3bpiBatoTcst
CJIEAYIOIIME JaHHBIE: aBTOP; Ha3BaHHE PaOOThl HA AHIIMHCKOM
sI3bIKE, IEPEBO/T HA3BAHUS;, KOJIMYECTBO CTPAHMII, TAOJIHII,
PHUCYHKOB, CCBIJIOK Ha MCIIOJIb30BAHHYIO JIUTEPATypy; Ha KAaKOM
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sI3pIKE HamucaHa pabota. Kpome Toro, 1uist )KypHaia - ero Ha3BaHHe
Ha aHIIMHACKOM $I3bIKE, HOMED U TOJl U3AaHUS; VISl TATEHTOB -
HOMEp MaTeHTa U CTpaHa MaTeHTOBAHUS; IS KaTaJoroB - pupMa,
BBIITYCTUBIIAS JaHHBIM KaTajor; s KHUT, MOHOTpaduid,
y4eOHUKOB - Ha3BAaHUE M3/1aTEIbCTBA.

2. OcHOBHAasl YacTh JIOJDKHA OTPaKaTh MepeUYeHb Hanboee
XapaKTEPHBIX MOJIOKEHUH 1O COACPKAHUIO PAOOTHI.

3. 3akiarouuTelibHAs YacTh. B 3ToM yacTh HOJDKEH OBITE
001Kt BBIBOJ aBTOpa pabOThI MM yKa3aHHE Ha OJIMH KaKOH-TO
BOIIPOC, KOTOPOMY B paboTe yAesieHO 0co00e BHUMAHHE, a TAKKe
peKoMeHaaIus, U1 KOTo JaHHasi paboTa MOXKET MPECTaBISITh

0COOBIi MHTEPEC.

TekcT aHHOTAIMK JOKEH OBITh MAKCUMATbHO KPATKUM, OT
500 no 1000 mmeyaTHBIX 3HAKOB.

OcHoBHBIE

INTAMIIbI

key-patterns) aHHoOTANMHA HA

AHVIMHCKOM M PYCCKOM SI3BIKAX:

CONTENTS PHRASES

Introduction:

Title The title of the textis “...".

Source The text is taken from a book “...”

Author The text is written by .../The author of the text
is ...

Main body:

Main idea The main idea of the text under review is.../ ...
is the main idea./The text is about .../The text
deals with a problem of ...

Logical parts The text can be divided into logical

parts./The text contains ... logical parts.

Description of the

The first logical part is about ... . It tells us

first logical part that ... .
Description of the | The second logical part deals with ... It
second part describes ... .
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Description of the
third logical part

The third logical part gives information about

Description of the

The fourth logical part contains information

fourth logical part | about ... . It contains figures/ tables/
diagrams.

Ending:

Conclusion To sum everything up, I can say that ... .

Attitude to the text | I like this text, because it is very informative,

important and useful for my future
professional activity.

I dislike this text, because it is very boring
and unnecessary for my future professional
activity.
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