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COMPUTER ENGINEERING

I. Note the pronunciation of the following:

convergence [kan'v3:dzens]

graduates ['greedjusts]

engineer [,endz1'nia]

high-tech ['ha1-tek]

microelectronics [,markrautlek'troniks]
miniaturization [,minitf(s)rar'ze1f(e)n]

reliability [r1 la1e'brlrti]
specialization [,spefolar'zerfon]

II. Read Text One and get ready to discuss it in the classroom:

Text 1
COMPUTER ENGINEERING AS a DISCIPLINE

Computer engineering provides some background of the field and shows how
it evolved over time. It is important for graduates to have a proper sense of
professionalism to ensure a proper perspective in the practice of computer
engineering. Computer engineering is defined as the discipline that embodies the
science and technology of design, construction, implementation, and maintenance of
software and hardware components of modern computing systems and computer-
controlled equipment.

Computer engineering has traditionally been viewed as a combination of both
computer science (CS) and electrical engineering (EE). It has evolved over the past
three decades as a separate, although intimately related, discipline. Computer
engineering is solidly grounded in the theories and principles of computing,
mathematics, science, and engineering and it applies these theories and principles to
solve technical problems through the design of computing hardware, software,
networks, and processes. Historically, the field of computer engineering has been
widely viewed as “designing computers.” In reality, the design of computers
themselves has been the province of relatively few highly skilled engineers whose
goal was to push forward the limits of computer and microelectronics technology.
The successful miniaturization of silicon devices and their increased reliability as
system building blocks has created an environment in which computers have replaced
the more conventional electronic devices. These applications manifest themselves in
the proliferation of mobile telephones, personal digital assistants, location-aware
devices, digital cameras, and similar products. It also reveals itself in the myriad of
applications involving embedded systems, namely those computing systems that
appear in applications such as automobiles, large-scale electronic devices, and major
appliances. Increasingly, computer engineers are involved in the design of computer-
based systems to address highly specialized and specific application needs. Computer
engineers work 1in most industries, including the computer, aerospace,
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telecommunications, power production, manufacturing, defense, and electronics
industries. They design high-tech devices ranging from tiny microelectronic
integrated-circuit chips, to powerful systems that utilize those chips and efficient
telecommunication systems that interconnect those systems. Applications include
consumer electronics (CD and DVD players, televisions, stereos, microwaves,
gaming devices) and advanced microprocessors, peripheral equipment, systems for
portable, desktop and client/server computing, and communications devices (cellular
phones, pagers, personal digital assistants).

A wide array of complex technological systems, such as power generation and
distribution systems and modern processing and manufacturing plants, rely on
computer systems developed and designed by computer engineers. Technological
advances and innovation continue to drive computer engineering. There is now a
convergence of several established technologies (such as television, computer, and
networking technologies) resulting in widespread and ready access to information on
an enormous scale. This has created many opportunities and challenges for computer
engineers. This convergence of technologies and the associated innovation lie at the
heart of economic development and the future of many organizations.

As noted previously, computer engineering evolved from the disciplines of
electrical engineering and computer science. Initial curricular efforts in computer
engineering commonly occurred as a specialization within EE programs, extending
digital logic design to the creation of small-scale digital systems and, eventually, the
design of microprocessors and computer systems. The evolution may take many
forms, including (a) an expanded content from computer science, (b) collaboration
with the emerging software engineering discipline on application-focused projects
and embedded systems with a greater emphasis on design and analysis tools to
manage complexity, or (c) re-integration with electrical engineering, as computer-
based systems become dominant in areas such as control systems and
telecommunications.

(From Computer Engineering Curriculum Guidelines for Undergraduate Degree
Programs in Computer Engineering)

Commentary

EE stands for Electrical Engineering, the branch of engineering science that
studies the uses of electricity and the equipment for power generation and distribution
and the control of machines and communication. The Department of Electrical
Engineering offers a variety of programs for graduate study. For instance, students
who complete their BS (Bachelor of Science) in EE gain a basic understanding of
electrical engineering built on a foundation of physical science, mathematics,
computing, and technology. Coursework prepares students for careers in government
agencies, the corporate sector, or for future study in graduate or professional schools.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:
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HeOosbue MUGPOBBIE CUCTEMBI; MPOABUTATH MPEACHbI; dTa CXOAUMOCTD
TEXHOJIOTHU; BCTPOECHHBIE CUCTEMBI; MUKPOAJIEKTPOHHBIE KPUCTAJUIBI HHTETPAIbHON
CXEMbl; B OrpOMHOM MacluTade; o0ecreurnBaeT HEKOTOPbIe MPEANOCHUIKH;  Kak
OTMEUYEHO paHee; MPOYHO OOOCHOBAHA B TEOPHSX; OTPOMHOE KOJIMYECTBO CIIOKHBIX
CUCTEM; BBICOKOKBAJIM(DUIIMPOBAHHBIE WHXKEHEPHI; HECMETHOE YHUCIIO MPUIIOKECHHI;
rNIyOOKO CBSI3aHHBIA; KaK CHUCTEMHbIE CTaHAApTHbIE OJIOKM, MHUHHUATIOPU3ALINS
KPEMHHUEBBIX YCTPOUCTB; OBICTPOE YBEIMUYECHHE KOJMYECTBA MOOUIILHBIX TEIE(POHOB;
dbokycupyemple Ha TPWIOKEHUU TPOCKTHI, MHOTO BO3MOXKHOCTEH M TpoOsieM;
HavyaIbHbIC YIeOHbIE YCUITUS; OCBEAOMIIEHHBIE O PACTIONOKEHUH YCTPOUCTBA.

I1. Find in the above text synonyms of the following words:
countless number, lucky chance, progressive, right, prevailing, determine,
alike, pioneer work.

III. Look through the text again and find the answers to the following
questions:

1. Why is it important for graduates to have a proper sense of professionalism
to ensure a proper perspective in the practice of computer engineering? 2. How can
you define computer engineering? 3. What theories and principles is computer
engineering grounded in? 4. What has the field of computer engineering been widely
viewed historically as? 5. What has created an environment in which computers have
replaced the more conventional electronic devices? 6. Where can computer engineers
work? 7. Who designs high-tech devices ranging from tiny microelectronic
integrated-circuit chips to powerful systems? 8. What drives computer engineering?
9. What does the convergence of several established technologies result in? 10. What
disciplines did computer engineering evolve from? 11. What forms may the evolution
of computer engineering take?

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS

I a). Study the table and learn phrasal verbs with “push”.

Push ahead means to continue, especially when something is difficult.

Push around means to tell someone to do something in a rude way.

Push forward means to move forward; to move onward toward a goal.

Push in means to get in a queue without waiting; to make trouble for someone.
Push out means to force someone to leave a job or activity.

Push through means to force something to be accepted or legal.

b). Choose the correct preposition or adverb to complete each of the
following sentences:
ahead around forward in out through
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1. The young man just pushed ..... the queue in front of us at the supermarket
checkout. 2. We pushed the regulations in the computing field ..... despite the
opposition. 3. [ wanted to halt the project, but the chief computer engineer decided to
push ..... . 4. Mike was very angry when I pushed ..... and was served before him. 5.
Computer professionals have had a few problems but they have decided to push ..... .
6. She felt she was pushed ..... of the group because she didn’t agree with them on
everything. 7. The department of Electrical Engineering pushed ..... measures to
improve the professional schools. 8. When I was young I was pushed ..... by my
elder sister. 9. We are pushing ..... , hoping to complete our project on high-tech
devices on time. 10. Don't push me ..... ' I'm fed up of you telling me what to do. 11.
He was urged to push ..... with the reforms in electronics industry. 12. Her brother is
the type of man who will push ..... anywhere. 13. Our programmer didn’t resign from
his last job, he was pushed ..... . 14. They wanted to push their son ..... the world.

¢). Find in the above text and copy out the sentence containing the phrasal
verb “push”.

II. Complete the sentences with the words from the box:

based aswellas requirement operating related differ involved

1. Computer engineering is the process of analyzing and designing all
hardware, software, and ..... systems for a computer system. 2. Computer science and
engineering are often confused as being the same, but these two fields ..... greatly. 3.
We must utilize our knowledge and understanding of the design of logic and
microprocessor systems, ..... computer architecture and computer interfacing. 4.
Many reasons prompt new designs such as seeking to exploit new developments in
.... technologies or to develop improvements on existing products. 5. Computer
engineering technologists support engineers by installing and operating computer-.....
products, and maintaining those products. 6. Computer engineers are ..... in many
hardware and software aspects of computing, from the design of individual
microcontrollers, microprocessors, personal computers, and supercomputers, to
circuit design. 7. A key element of this process is a ..... that each program engage in
an ongoing process of self-assessment and continuous improvement.

WRITTEN PRACTICE

I. Choose the correct preposition to complete each of the following

sentences:
within with to on of in(2)

1. The current engineering criteria are intended to ensure that all accredited
programs satisfy a minimum set of criteria common ..... all engineering disciplines
and criteria specific to each discipline. 2. I must have a strong background and
understanding of mathematics and science to major ..... this field. 3. He applied the
theories and principles ..... science and mathematics to design hardware and to solve
technical problems. 4. Undergraduate programs in computer engineering must
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include not only basic knowledge ..... the field, but the ability to apply it to the
solution of realistic projects. 5. Programs should demonstrate that all graduates
achieve a set of program outcomes based ..... the program’s educational objectives.
6. Our students will be creative and innovative ..... their application of the principles
covered in the curriculum. 7. The benchmarking defines both threshold (minimal) and
modal (average) expectations ..... respect to demonstrated student knowledge, skills,
and judgment.

II. Choose the necessary verb form from the box and translate the
sentences:

chosen consist beable tosolve tomajor  associated possess
made todeal learn

1. During their work, computer engineers may find themselves with answers
... computer dilemmas, creating the next big technological solution. 2. You also
need good communication skills, because a computer engineer often needs to go

outside the lab ..... with customers, and other professionals. 3. While his
responsibilities ..... more of electrical and software engineering, he must be trained in
software design and the integration of hardware and software. 4. We must ..... strong

detail orientation, teamwork, and analytical skills. 5. Our engineer had to apply the
theories and principles of science and mathematics to design hardware and .....
technical problems. 6. Because of the rapid pace of change in the computing field,
computer engineers must be life-long learners to maintain their knowledge and skills
within their ..... discipline. 7. An important distinction should be ..... between
computer engineers, electrical  engineers, other computer professionals, and
engineering technologists. 8. Computer engineering students must .....to integrate
theory, professional practice, and social constructs in their engineering careers. 9.
Graduates of our Academy should have an understanding of the responsibilities .....
with engineering practice, including the professional, societal, and ethical context in
which they do their work. 10. You will ..... to contribute significantly to the analysis,
design, and development of complex systems.

III. Find in the above text the sentences with the present perfect active or
passive and translate them.

COMMUNICATIVE SITUATIONS

I. Discuss the following questions. Share opinions.

1. Have you ever failed at an exam? In what subject did you fail? Why?

2. What features of people’s character contribute to their success in research
work?
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DATA STRUCTURES AND ALGORITHMS

I. Note the pronunciation of the following:
algebra ['eld3Ibro]
algorithm ['algoridom]
circumference [so'kAmforons]
character ['keerIkto]
constant ['kdnstont]
diameter [dal'emiIts]
equivalent [I'kwIvolont]
hierarchy ['hartera:ki]
intuitive [In'tjulItiv]
mnemonic [nil'mdonik]
pi ['par]

II. Read Text Two and get ready to discuss it in the classroom:

Text 2
DATA STRUCTURES AND ALGORITHMS

Data structures and algorithms are the materials out of which programs are
constructed. Furthermore, the computer itself consists of nothing other than structures
and algorithms. The built-in data structures are the registers and memory words
where binary values are stored; the hard-wired algorithms are the fixed rules,
embodied in electronic logic circuits, by which stored data are interpreted as
instructions to be executed. Thus at the most fundamental level a computer can work
with only one kind of data, namely individual bits, or binary digits, and it can act on
the data according to only one set of algorithms, those defined by the instruction set
of the central processing unit.

The problems people undertake to solve with the aid of a computer are seldom
expressed in terms of bits. Instead the data take the form of numbers, characters,
texts, events, symbols and more elaborate structures such as sequences, lists and
trees. The algorithms employed to solve the problems are even more varied; indeed,
there are at least as many algorithms as there are computational problems. The
computer is a truly general-purpose device, whose nature can be transformed
altogether by the program given it. The underlying principle was first set forth by
John von Neumann. A stream of information is at one moment data being processed
by a program, and at the next moment the same information is interpreted as a
program in its own right. Hence a program is formulated in terms of familiar notions
convenient to the problem at hand; then another program, called an assembler or a
compiler, maps those notions onto the
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facilities available in the computer. In this way it is possible to construct systems of
extraordinary complexity. The programmer sets up a hierarchy of abstractions,
viewing the program first in broad outline and then attending to one part at a time
while ignoring the internal details of other parts. Without higher level abstractions a
program could not be understood fully even by its creator.

Among the facilities provided by almost all programming languages is the
ability to refer to an item of data by assigning it a name, or identifier. Some of the
named quantities are constants, which have the same value throughout the segment of
the program in which they are defined; for example, pi might be assigned the value
3.14159. Other named quantities are variables, which can be assigned a new value by
statements within the program, so that their value cannot be known until the program
is run. The variables diameter and circumference might take on new values each time
a calculation is done.

The name of a constant or a variable is a mnemonic aid to the programmer, but
it has no meaning to the computer. The compiler that translates a program text into
binary code merely associates each identifier with an address in memory. If an
instruction calls for multiplying diameter by pi, the computer fetches whatever
numbers are stored at the specified addresses and calculates the product; if the result
is to become the new value of circumference, it 1s stored in memory at the address
corresponding to that label.

The naming of constants and variables in programming is similar to the use of
symbolic expressions in algebra, but for a computer to handle the process some
additional information must be supplied. The information gives the «type» of each
named quantity. A person working a problem by hand has an intuitive grasp of data
types and the operations that are valid for each type; it is known, for example, that
one cannot take the square root of a word or capitalize a number. One reason such
distinctions are easily made is that words, numbers and various other symbols are
represented quite differently. For the computer, however, all types of data ultimately
resolved into a sequence of bits, and the type distinctions must be made explicit.

Suppose in the course of some operation the seven-bit binary value 1010011
has been read into a register in the central processing unit of a computer. How is the
value to be interpreted? One possibility is that it represents a cardinal, or counting,
number, in which case the equivalent in decimal notation would be 83. In many
programming languages the value could also represent a signed integer equal to
decimal — 45. The same binary data could encode not a number but a character; in
the American Standard Code for Information Interchange (ASCII) binary 1010011
specifies the letter S.

The data types recognized by common programming languages include
cardinal numbers, integers, real numbers (approximated as decimal fractions), sets,
characters and strings of characters. Information on each variable's type 1s needed not
only to interpret the binary representation but also to set aside the correct amount of
space in storage. In many modern computer systems a single character is allocated
eight bits, or one byte, of memory, whereas a cardinal or an integer might be given
two or four bytes and a real number might take up as many as eight bytes.

(From Algorithms & Data Structures by Niklaus Wirth)
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Commentary
Niklaus Emil Wirth (born 15 February 1934) is a Swiss computer scientist,
best known for designing several programming languages, including Pascal, and for
pioneering several classic topics in software engineering. In 1984 he won the Turing
Award, generally recognized as the highest distinction in computer science, for
developing a sequence of innovative computer languages.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

0TOOpaxaTh MOHATHS Ha OOBEKTHI; M3BIICUb KBAJPATHBIM KOPEHb; B OOIIEM;
CTPOKM CHMBOJIOB; JIOTMYECKAasi CX€Ma; BBIYMCIMTENIbHAsA 3ajlaya; anmnapaTHo-
peaJIM30BaHHbIN alropuT™M; (OPMYJIHPOBATh B TEPMUHAX NPUBBIYHBIX IOHATHUI;
JApyrue€ MMEHOBAHHBIE BEJIUYMHBI; JEHCTBUTENIbHBI [UIsl KaXKIOro THUMA; 0a30BBIN
IOPUHLUIT; TECATUYHASI CUCTEMA CUUCIIEHMSI; IPOCTPAHCTBO B YCTPONCTBE XPAHEHUS
JaHHBIX; OIllepaTOpaMu B MpOrpamMMme; BPYUYHYIO; PETUCTPbl W CJOBa MaMSITH;
BbIpaXaroTCsl B OUTax; TpeOyeT YMHOKEHHUSI IMaMeTpa Ha YMUCIIO Au; 3HAKOBOE LIEJI0E
YKCJI0; MPONMCATh YUCIIO; IBONYHOE MPEICTABICHUE; BEIUUCIISIET IPOU3BEACHHUE.

I1. Study the following word combinations:

to run the program; to encode a character; a set of algorithms; familiar notion; a
mnemonic aid to the programmer; a stream of information; the built-in data
structures; binary values; instructions to be executed; a general-purpose device;
systems of extraordinary complexity; throughout the segment of the program; the
address corresponding to that label; resolved into a sequence of bits; in the course of
some operation; the central processing unit of a computer; embodied in electronic
logic circuits.

III. Answer the following questions using the words and word
combinations from Exercises I and II:

1. What are programs constructed of? 2. Where are binary values stored? 3.
What do you know about hard-wired algorithms? 4. What level at can a computer
work with only one kind of data, namely individual bits, or binary digits? 5. Who was
the underlying principle first set forth by? 6. Which terms is a program formulated
in? 7. How does a programmer set up a hierarchy of abstractions? 8. In which case
couldn’t a program be understood fully? 9. What quantities have the same value
throughout the segment of the program in which they are defined? 10. What can you
say about variables? 11. What is a mnemonic aid to the programmer? 12. What does
the compiler that translates a program text into binary code associate each identifier
with? 13. What is similar to the use of symbolic expressions in algebra? 14. Are
words, numbers and various other symbols represented quite differently? 15. What do
the data types recognized by common programming languages include? 16. How
many bytes might a real number take up?

11
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WORKING ON WORDS

I. Complete the sentences with the words from the box:

structure computer approaches programs software data
mark-sweep  values

1. There are often many ..... to solving a problem. 2. An integer is a simple
type because its ..... contain no subparts. 3. An abstract data type is the realization of
a data type as a ..... component. 4. A data ..... is a systematic way of organizing and
accessing data and an algorithm is a step-by-step procedure for performing some task
in a finite amount of time. 5. A tree is an abstract ..... type that stores elements
hierarchically. 6. A classic algorithm for garbage collection is the ..... algorithm. 7. In
order to implement any data structure on an actual computer, we need to use .....
memory. 8. It should go without saying that people write ..... to solve problems.

IT a). Study the table and learn phrasal verbs with “ses”.

Set against means to balance one thing against another or to compare one
thing with another.

Set aside means to not consider something, because other things are more
important; to use something, often time or money, for a specific purpose.

Set back means to cause a delay by a particular time.

Set forth means to state or outline an opinion.

Set up means to prepare equipment, software etc., for use.

(From the Oxford Advanced Learner’s Dictionary)

b). Choose the correct preposition or adverb to complete each of the

following sentences:
against aside back forth up

1. The programmer’s infectious disease set ...... the executing the computer
program by several weeks. 2. These algebraic results have been disappointing set .....
predetermined ones. 3. Our technician set ..... the computer experiments perfectly. 4.
The whole operation has been set ..... by the late solving some computational
problems. 5. The investigator set .... his ideas in his scientific laws. 6. Bad weather
was the reason that the launch of the computer experiment was set ..... until
Thursday. 7. These are relatively small points when set ..... my expertise on so many
other mathematical issues embodied in the computer program. 8. There will be a risk
of computation that could set .....formulation of the hypothesis. 9. They set..... the
simulations of a real situation to be carried out quickly. 10. They have set
..... representational schemes to employ one of two basic approaches. 11. My
colleague will set ..... her ideas of accessing data. 12. We agreed to set ..... our
differences and work together in a computer experiment. 13. We can set ..... a
meeting with everyone concerned to discuss all urgent problems more in detail.

12
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¢). Find in the above text and copy out the sentences containing the
phrasal verb “ser”.

III. Find in the above text and copy out sentences in which linking
expressions however, thus, namely and hence are used. Translate the sentences
with them. Say which of these linking expressions:

a) introduces clarification?

b) introduces a contrast?

c) expresses results and conclusions?

WRITTEN PRACTICE

I. Choose the proper verb form and translate the sentences.

1. Trees provide a natural organization for data, and consequently .....
ubiquitous structures in file systems, graphical user interfaces, databases, Web sites,
and other computer systems. 2. Huffman’s algorithm for producing an optimal
variable-length prefix code for X ..... on the construction of a binary tree T that
represents the code. 3. Once a programmer ..... the principles of clear program design
and implementation, the next step is to study the effects of data organization and
algorithms on program efficiency. 4. The running time of an algorithm or data
structure operation ..... with the input size, although it may also vary for different
inputs of the same size. 5. The development of efficient algorithms for the minimum
spanning tree problem ..... the modern notion of computer science itself. 6. The study
of many complex systems, which ..... analysis by traditional mathematical methods,
is consequently being made possible through computer experiments and computer
models. 7. In order to represent an algebraic expression in a computer program, most
systems ..... to store the minimum information needed to specify the expression
uniquely. 8. This expression ..... as an inverted treelike structure in which the leaves
are the operands. 9. Most algorithms ..... to be implemented as computer programs.

(Missing verbs: has learned, are intended, is based, predates, is represented,
have become, seek, increases, have resisted)

II. Fill in prepositions:

1. The main advantage of using randomization ..... data structure and
algorithm design is that the structures and functions that result are usually simple and
efficient. 2. The Huffman code saves space ..... a fixed-length encoding by using
short code-word strings to encode high-frequency characters and long code-word
strings to encode low-frequency characters. 3. A trie (pronounced “try”) is a tree-
based data structure ..... storing strings in order to support fast pattern matching. 4.
This key is a pointer ..... memory where a string resides. 5. An algorithm can be
considered to be any sequence of operations that can be simulated ..... a Turing-
complete system. 6. Stored data are regarded as part ..... the internal state of the
entity performing the algorithm. 7. The study of many complex systems is
consequently being made possible ..... computer experiments and computer models.

Keys: for, through, in, by, over, to, of.
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I11. State functions of the past participles in the following sentence:

The built-in data structures are the registers and memory words where binary
values are stored; the hard-wired algorithms are the fixed rules, embodied in
electronic logic circuits, by which stored data are interpreted as instructions to be
executed.

IV. Find in the above text and copy out sentences containing modal verbs
with the Infinitive Passive.

V. Put the verb in brackets into present simple passive:

1. The magnetic field under investigation (to specify) by a set of numbers
stored in a computer. 2. The objects in a computer experiment (to bind) by the laws
of nature. 3. Scientific laws (to construct) conventionally in terms of a particular set
of mathematical functions and constructs. 4. This report (to devote) to an expanded
discussion on professional practice and responsibilities. 5. The numbers and symbols
(to modify) in the way specified by the scientific laws. 6. In this approach an
expression (to represent) as an inverted treelike structure in which the leaves are the
operands. 7. The concept of algorithm also (to use) to define the notion of
decidability (logic).

VI. a) Study the grammar table and learn.

We use relative clauses to postmodify a noun — to make clear which person or
thing we are talking about. In these clauses we can have the relative pronoun
who, which, whose or that.

who — when we talk about people

which — when we talk about things or an idea, and to ask about
choices. (Which 1s often surrounded by commas if a group of words adds
information.)

whose — instead of his/her or their, etc.

that — when we talk about both a person and a thing/idea. (That is
used if it limits the set of things you're talking about.)

We also use that for who/which.

That and which are the relative pronouns that we use to talk about things.
The main difference between who and that or which is that you should only use
who to refer to a person or people — who is never used to refer to things.

To understand when to use that or which, it’s important to understand clauses.
A defining clause (also called an essential clause or a restrictive clause) gives
information essential to the meaning of the sentence. That 1s used in defining clauses.

Which introduces non-defining clauses. Unlike defining clauses, non-defining
clauses (also called nonessential or nonrestrictive clauses) don’t limit the meaning of
the sentence. You might lose interesting details if you remove them, but the meaning
of the sentence wouldn’t change.

Here are some examples:
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The results that I obtained may invoke positive social change. (The results
(that) I obtained may invoke positive social change.)
I have found the article, which I have been looking for.

b). Find in the text and copy out sentences containing whose/that/ which.

VII. Translate the following sentences having relative pronouns:

1. Algorithm design is a challenging intellectual activity that provides a rich
source of observation. 2. The goal of the project is to create an automatic design
system that can apply existing design principles as well as exhibit some creativity. 3.
A computer scientist is a mathematician who only knows how to prove things by
induction. 4. Computer security is a branch of computer technology, whose objective
includes protection of information from unauthorized access, disruption, or
modification. 5. We seek algorithms that are correct and efficient, while being easy to
implement. 6. Correct algorithms usually come with a proof of correctness, which is
an explanation of why we know that the algorithm must take every instance of the
problem to the desired result. 7. You cannot simultaneously accept two jobs whose
intervals overlap. 8. There is a set of assumptions of things which are taken to be true.
9. I know the student who was studying the definition of all these classic algorithm
problems. 10. Programming language theory is a branch of computer science that
deals with the design, implementation, analysis, characterization, and classification
of programming languages.

VIII. Translate the following sentences into English using the words and
word combinations of the topical vocabulary:

1. Ctpykrypa mnpeacrtaBisieT coOOH IepeBO, JIUCThSIMU KOTOPOTO SIBISIOTCS
AJEMEHTBl HMCXOAHOTO MaccuBa. 2. [lpu H3MepeHHH CIO0KHOCTH alrOpUTMOB U
CTPYKTYpP JTaHHBIX MBI OOBIYHO TOBOPHM O KOJIMYECTBE OTEPAIHid, TPEOYEMbIX IS
3aBepIIeHUs PabOTHI (BBHIUUCIUTENbHAS CIOKHOCTB), U 00BEME PEeCcypcoB, KOTOPBIMA
HEOOXOAMM alNropuTMy (MIPOCTPAHCTBEHHAS CIOXKHOCTH). 3. AJNTOpPUTM, KOTOPBIH
BBITIOJTHSIETCS] B JIECATh pa3 ObICTpee, HO MCTOB3YeT B NIECATh pa3 OoJbIlle MECTa,
MOKET BITOJIHE TTOXOIUTH ISl CEPBEPHON MAaITUHBI C OOJIBITNM 00BEMOM MTAMATH. 4.
CloXHOCTh alirOpUTMa PAcTET C YBEIMUYECHUEM pa3Mepa BXOAHBIX JaHHbIX. 5. Eciam
JUHENHBIN alropuT™M 00pabaThIBAET OJUH AJIEMEHT MSITh MWUIMCEKYH[, TO MbI
MOXKEM OXHJIaTh, YTO ThICSAYY 3JIEMEHTOB OH 00paboTaeTr 3a MiITh CEKyHI. 6.
CTpyKTypbl JaHHBIX (POPMUPYIOTCS C TOMOILBIO TUIIOB AAHHBIX, CCHIJIOK U ONEPALIHiA
HaJl HUMU Ha BBIOPAHHOM SI3bIKE MpPOrpaMMHUpoBaHus. 7. UYTOOBI q0Ka3aTh, YTO
JaHHBIM anroput™M padOTaeT BEPHO, Mbl MCIOJb3YeM METOJI MaTeMaTH4eCKOM
UHAYKIIMY TI0 HOMEPY paspsia.

TOPICS FOR DISCUSSION

I. What is your opinion on the following problem?
Why does a serious programmer need to know about algorithms and data
structures?
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I1. Imagine yourself in the following situation:
Take your new computer back to the department store where you got it. The
sound doesn’t work.
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COMPUTATION THEORY

I. Note the pronunciation of the following:
architecture ['a:kitektfs]
dichotomy [dar1'kptemi]
procedure [pra'sizdzs]
finite ['farnart]
function ['fAnkfen]
idealized [ar'd1slaIzd]
linear ['lzn1sg]
measure ['meza]
multiply ['maltipla1]
quantum ['kwbntem]
polynomial [,polr'nsumisl]
proportional [pre'pa:fenl]

I1. Read Text Three and get ready to discuss it in the classroom:

Text 3
COMPUTATION THEORY

A computer is a physical device that helps us process information by executing
algorithms. An algorithm is a well-defined procedure, with finite description, for
realizing an information-processing task. An information-processing task can always
be translated into a physical task.

When designing complex algorithms and protocols for various information-
processing tasks, it is very helpful, perhaps essential, to work with some idealized
computing model. However, when studying the true limitations of a computing
device, especially for some practical reason, it is important not to forget the
relationship between computing and physics. Real computing devices are embodied
in a larger and often richer physical reality than represented by the idealized
computing model.

Quantum information processing is the result of using the physical reality that
quantum theory tells us about for the purposes of performing tasks that were
previously thought impossible or infeasible. Devices that perform quantum
information processing are known as quantum computers. Quantum computers can be
used to solve certain problems more efficiently than can be done with classical
computers and also this can be done reliably even when there is a possibility for
errors to occur.

We are often interested in the amount if resources used by a computer to solve
a problem, and we refer to this as the complexity of the computation. An important
resource for a computer is time. Another resource is space, which refers to the
amount of memory used by the computer in performing the computation. We
measure the amount of a resource used in a computation for solving a given problem
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as a function of the input length of an instance of that problem. For example, if the
problem is to multiply two n bit numbers, a computer might solve this problem using

up to 2n°+ 3 units of time (where the unit of time may be seconds, or the length of
time required for the computer to perform a basic step).

Of course, the exact amount of resources used by a computer executing an
algorithm depends on the physical architecture of the computer. A different computer

multiplying the same numbers mentioned above might use up to time 4n’+ n + 5 to
execute the same basic algorithm. This fact seems to present a problem if we are
interested in studying the complexity of algorithms themselves, abstracted from the
details of the machines that might be used to execute them. In theoretical computer
science, an algorithm is considered to be efficient with respect to some resource if the

amount of that resource used in the algorithm is in O (n") for some k. In this case we
say that the algorithm is polynomial with respect to the resource. If an algorithm’s
running time is in O (n), we say that it is linear, and if the running time is in O (log n)
we say that it is logarithmic. Since linear and logarithmic functions do not grow faster
than polynomial functions, these algorithms are also efficient. Algorithms that use

Q(c") resources, for some constant ¢, are said to be exponential, and are considered

not to be efficient. If the running time of an algorithm cannot be bounded above by
any polynomial, we say its running time is superpolynomial. The term ‘exponential’
is often used loosely to mean superpolynomial.

One advantage of this coarse measure of complexity is that it appears to be
robust against reasonable changes to the computing model and how resources are
counted. For example one cost that is often ignored when measuring the complexity
of a computing model is the time it takes to move information around. For example,
if the physical bits that are arranged along a line, then to bring together two bits that
are n-units apart will take time proportional to n (due to special relativity, if nothing
else). Ignoring this cost is in general justifiable, since in modern computers, for an n
of practical size, this transportation time is negligible. Furthermore, properly
accounting for this time only changes the complexity by a linear factor (and thus does
not affect the polynomial versus superpolynomial dichotomy).

Computers are used so extensively to solve such a wide variety of problems
that questions of their power and efficiency are of enormous practical importance,
aside from being of theoretical interest.

(From Introduction to the Theory of Computation. By Michael Sipser)

II1. Learn reading the following mathematical symbols and expressions:

2n* +3 _two sub n square plus three;

4n* +n+5 _ four sub n cubed plus 7 plus five;
O(n*) _ o round brackets opened, 7 to the & ! power, round brackets closed;
O(logn) _ ¢ round brackets opened, logarithm of n, round brackets closed;
Q(c")

closed.

— omega, round brackets opened, ¢ to the n-th power, round brackets
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WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

npuMep 3aJaud; BpeMs  TPAHCIOPTUPOBKH; JIMHEMHBIH  MHOXKHUTEID;
IPOJOJDKUTEIBHOCTD SKCIUTyaTalluK; 0 OTHOIICHUIO K; JJIS BBIMOJIHEHUS OJHOTO U
TOTO *e 0a30BOT0 alropuTMa; 3agada oOpabOTKM MHPOpPMALUU; paHEE CUUTAIHCH
HEBO3MOXHBIMU WJIM  HEOCYIIECTBUMBIMHM; YacTO HCMOJB3YeTCs  CBOOOJHO;
MOJITMHOMHUAJTbHBIE (DYHKITUH.

II. Memorize the following word combinations and make up your own
sentences or situations with them:

to execute algorithms, to work with an idealized computing model, a coarse
measure of complexity, to perform quantum information processing, by a linear
factor, with respect to some resource.

III. Answer the following questions using the words and word
combinations of the topical vocabulary:

1. In what way does a computer help us process information? 2. When is it
essential to work with some idealized computing model? 3. Why is it important when
studying the true limitations of a computing device not to forget the relationship
between computing and physics? 4. Can quantum computers be used to solve certain
problems more efficiently than can be done with classical computers? 5. How do we
usually measure the amount of a resource used in a computation for solving a given
problem? 6. What does the exact amount of resources used by a computer executing
an algorithm depend on? 7. In which case can we say that the algorithm is polynomial
with respect to the resource? 8. What algorithms are said to be exponential, and are
considered not to be efficient? 9. When will it take time proportional to n to bring
together two bits that are n-units apart?

IV. Retell the above text using as many of the word combinations from
Exercises I and II as you can.

WORKING ON WORDS

I. Find in the above text and copy out phrases in which the preposition by
is used. Translate them.
II. Choose the correct preposition to complete each of the following
sentences:
on with (2) into by for at of (2) to

I. A RAM machine can perform elementary computational operations
including writing inputs ..... its memory and elementary arithmetic operations on
values stored in its memory. 2. In this case I can say that the algorithm is polynomial
with respect ..... the resource. 3. An example ..... such a problem is that of finding
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square roots modulo a prime. 4. Our proof is based ..... the idea involving the concept
of a census function. 5. The well-ordering principle states that every set is in one-to-
one correspondence ..... some ordinal. 6. The exact amount of resources used ..... a
computer executing an algorithm depends on the physical architecture of the
computer. 7. These results are useful ..... studying the complexity of problems with a
natural alternating structure, such as games or logical theories. 8. This makes the
calculation of the probabilities ..... events easier. 9. Then we transform a simple
Boolean formula B into an arithmetic expression A by replacing the Boolean
operators .... arithmetic operators. 10. Workers use handheld computing devices to
collect data ..... a customer site, to control inventory, and to serve as desktop
organizers.

I11. Put one suitable preposition in each space.

1. He will use several different computational models, depending ..... the
features he wants to focus on. 2. The controller moves from state to state with respect
..... the input it receives. 3. Determination of the truth or falsity of a mathematical
statement depends ..... a mathematical proof. 4. One model, called the finite
automaton, refers ..... text processing, compilers, and hardware design. 5. 1 am
interested ..... the objective to classify problems as easy ones and hard ones. 6. The
development of ideas with respect ..... theoretical models of computers led to the
construction of actual computers. 7. Boolean logic refers ..... a mathematical system
built around the two values True and False. 8. Depending ..... the application, we can
be satisfied with a procedure that runs quickly. 9. An undirected graph refers ..... a
set of points with lines connecting some of the points. 10. People are interested .....
mobile computing in every aspect of life, whether it is to send a quick email, upload
and share photos or read entire books.

IV. Complete the sentences with the words from the box:

alphabet  studying  features  beginning  ability another  term
technique

1. Enhanced security ..... provide teacher control of student access to
courseware, teacher records and all program information. 2. All these models are
computationally equivalent in the sense that they can simulate one ..... . 3. The
computation of a deterministic machine can be described as a sequence of
configurations ..... with the start configuration. 4. This result illustrates the use of a
counting ..... to show lower complexity bounds. 5. Language theory is a branch of
mathematics concerned with describing languages as a set of operations over an ..... .
6. The computation terminates only if the final ..... gives the value of the recursive
function applied to the inputs. 7. Different models of computation have the ..... to do
different tasks. 8. Our engineers are interested in ..... the complexity of algorithms
themselves.
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WRITTEN PRACTICE

I. Ask questions to the parts of the sentence in italics.

1. To avoid this problem we must use a more coarse measure of complexity. 2.
A probabilistic Turing machine can efficiently simulate any realistic model of
computation. 3. We can write a computer program for our universal Turing machine.
4. You can conclude that \ 2 is irrational. 5. He has to prove that the theorem is true
for n + 1. 6. You are able fo see that this machine accepts every binary string that
ends with a 1. 7. If the automaton is in state q,, then it can switch to state q; without
reading a symbol. 8. The automaton can only read the input string once, from left to
right. 9. We can always store a finite amount of data in the finite control. 10. The
machine must not exceed the stated bounds. 11. I can save a file in many different
locations in my computer.

II. Fill in the blank with the passive voice of the verb in brackets after the
given modal verb. Translate the sentences.

1. This computing problem ...... on any computer (can/solve). 2. Efficient
fault-tolerant error-correcting techniques ...... to deal with realistic error models
(must/ find). 3. The Theory of Computation ...... into the following three areas:
Complexity Theory, Computability Theory, and Automata Theory (can/divide). 4.
These mathematical problems...... in a systematic way (can/solve). 5. A direct
proof...... by providing a factorization of a" — b" (can/give). 6. These algorithms that

use €") resources ....... not to be efficient (must/consider). 7. The amount of a
resource used in a computation for solving a given problem...... as a function of the
input length of an instance of that problem (must/measure). 8. 1It...... that the Turing
‘machine’ is a mathematical abstraction and not a physical device (should/
emphasize). 9. These data constitute the total information that ...... across a vertical
line drawn at some position i in the input string as the input head passes over that line
(can/transfer). 10. Information ......in some physical medium and manipulated by
some physical process (must/store). 11. These functions ..... usually ..... as functions
of a single numeric variable n standing for the length of the input string(can/write).
12. The computation of a deterministic machine ...... as a sequence of configurations
beginning with the start configuration (can/describe).

II1. Find in the above text and copy out sentences containing modal verbs
with the Infinitive Passive.

IV. Ask all types of questions to the following sentences:

1. Simulations of one computer by another can also involve a trade-off
between resources of different kinds, such as time and space.

2. To be useful information must be stored in some physical medium and
manipulated by some physical process.
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V. a) Study the grammar table and learn.

As an adverbial modifier of time the present participle may be preceded by the
conjunctions when and while:
When listening to him I understood that he was upset.
While crossing the street you must be very attentive.

b) Find in the above text and copy out sentences containing the present
participle in the function of an adverbial modifier.

COMMUNICATIVE SITUATIONS

I. Comment and expand on the following:

In 1936, when he was just twenty-four years old, Alan Turing wrote a
remarkable paper in which he outlined the theory of computation, laying out the ideas
that underlie all modern computers. This groundbreaking and powerful theory now
forms the basis of computer science.

I1. Discuss the arguments for the following problem. Explain why it is so.

In theoretical computer science and mathematics, the theory of computation is
the branch that deals with how efficiently problems can be solved on a model of
computation, using an algorithm.

III. Imagine you are an expert of a great modern computer scientist. Note
down 5 pieces of factual information about the design of computational systems,
the theory of computation and the practical technique of the scientist. Your
fellow student will ask you questions to find out what you know about your
subject. Use the topical vocabulary.
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INTEGRATED CIRCUITS

I. Note the pronunciation of the following:

aluminium  [,zele'miniem]

appliance [o'platans]
arsenide ['azs(9),na1d]
gallium ['gaeltom]

inextricable [1n'ekstrikabl]
integrated circuit ['intrgrertid 's3:kit]
magnitude  ['maegnitju:d]
monolithic  [,mpnau'l161k]
photolithography [,feutsul1'6pgrsfi]

planar ['pleina]
II. Read Text Four and get ready to discuss it in the classroom:

Text 4
INTEGRATED CIRCUITS

An integrated circuit or monolithic integrated circuit (also referred to as an IC,
a chip, or a microchip) is a set of electronic circuits on one small flat piece (or "chip")
of semiconductor material, normally silicon. The integration of large numbers of
tiny transistors into a small chip resulted in circuits that are orders of magnitude
smaller, cheaper, and faster than those constructed of discrete electronic components.
The IC's mass production capability, reliability and building-block approach to circuit
design ensured the rapid adoption of standardized ICs in place of designs using
discrete transistors. ICs are now used in virtually all electronic equipment and have
revolutionized the world of electronics. Computers, mobile phones, and other
digital home appliances are now inextricable parts of the structure of modern
societies, made possible by the small size and low cost of ICs.

ICs were made possible by experimental discoveries showing that
semiconductor devices could perform the functions of vacuum tubes, and by mid-
20th-century technology advancements in semiconductor device fabrication. Since
their origins in the 1960s, the size, speed, and capacity of chips has increased
enormously, driven by technical advances that allow more and more transistors on
chips of the same size — a modern chip may have several billion transistors in an area
of a human fingernail in size. These advances, roughly following Moore's law, allow
a computer chip of 2016 to have millions of times the capacity and thousands of
times the speed of the computer chips of the early 1970s.

Semiconductor ICs are fabricated in a planar process which includes three key
process steps — imaging, deposition and etching. The main process steps are
supplemented by doping and cleaning.
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Mono-crystal silicon wafers (or for special applications, silicon on sapphire or
gallium arsenide wafers) are used as the substrate. Photolithography is used to mark
different areas of the substrate to be doped or to have polysilicon, insulators or metal
(typically aluminium or copper) tracks deposited on them.

Integrated circuits are composed of many overlapping layers, each defined by
photolithography, and normally shown in different colors. Some layers mark where
various dopants are diffused into the substrate (called diffusion layers), some define
where additional ions are implanted (implant layers), some define the conductors
(polysilicon or metal layers), and some define the connections between the
conducting layers (via or contact layers). All components are constructed from a
specific combination of these layers.

ICs have two main advantages over discrete circuits: cost and performance.
Cost is low because the chips, with all their components, are printed as a unit by
photolithography rather than being constructed one transistor at a time. Furthermore,
packaged ICs use much less material than discrete circuits. Performance is high
because the IC's components switch quickly and consume little power (compared to
their discrete counterparts) because of their small size and close proximity. The main
disadvantage of ICs is the high cost to design them and fabricate the required
photomasks. This high initial cost means ICs are only practical when high production
volumes are anticipated.

(From Wikipedia, the free encyclopedia)

Commentary
Moore’s law: Moore's lawis the observation that, over the history of
computing hardware, the number of transistors in a dense integrated circuit doubles
approximately every two years. The law is named after Gordon E. Moore, co-founder
of Intel Corporation, who described the trend in his 1965 paper.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

MHOTO HAaKJIaJbIBAIOIIMUXCA CJIOEB; MPHUHIIMI KOMIIOHOBKH W3 CTaHAApTHBIX
0JIOKOB; KpOIICUYHBIE TPAH3UCTOPHI; IOITYIIPOBOHUKOBBIE YCTPOMCTBA; U3TOTOBUTH
HeoOXxoauMbie (HOTOMIA0TOHBI; MOHOKPUCTAUTMYECKUE KPEMHHEBBIC ILJIACTUHBI,
HAa0Op DJEKTPOHHBIX CXEM; CTOMMOCTh W TIPOU3BOJAUTEILHOCTh; YEIOBEUCCKHIA
HOTOTh;, pa3IWYHbIC MPUMECH; Ha TOPSJAOK MEHbBINE, JemeBIe U ObICTpeE;
HEpa3bEMHBIE YaCTH; JOMOJHSIOTCS JIESTUPOBAHUEM U OUUCTKOMA.

II. Study the following word combinations and use them in sentences of
your own:

discrete electronic components; to refer to as an IC; to result in circuits;
semiconductor device fabrication; to ensure the rapid adoption; to be driven by
technical advances; to consume little power, many overlapping layers.
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III. Answer the following questions using the word combinations and
phrases of the topical vocabulary:

1. What is an integrated circuit or monolithic integrated circuit? 2. What did
the integration of large numbers of tiny transistors into a small chip result in? 3.
Where are ICs now used? 4. What experimental discoveries were ICs made possible
by? 5. How many transistors may a modern chip have in an area of a human
fingernail in size? 6. How are semiconductor ICs fabricated? 7. What are the main
process steps supplemented by? 8. What is used as the substrate? 9. What is
photolithography used for? 10. Why are overlapping layers shown in different
colors? 11. Are all components constructed from a specific combination of these
layers? 12. What advantages do ICs have over discrete circuits? 13. Is there any
disadvantage in ICs?

IV. Retell the above text using as many of the word combinations from
Exercises I and II as you can.

WORKING ON WORDS

I. Find in the above text and copy out phrases in which the preposition
into is used. Translate them.

I1. Find in Text 4 synonyms of the following words:
minute, quick, diverse, determine, needed, fulfill, unsolvable.

IT1. Complete the sentences with the words from the box:

smaller ~Greek vacuum  within lack  thin only

1. The pioneers of microelectronics tried many strategies to supplant ......
tubes, and they delivered a host of semiconductors and chip designs: germanium,
silicon, aluminum, gallium arsenide, PNP, CMOS, and so on. 2. There is a ..... of
flexibility in an IC i.e., it is generally not possible to modify the parameters within
which an integrated circuit will operate. 3. The crystal is cut by a diamond saw into
many ..... wafers. 4. An integrated circuit ..... than a fingernail can hold millions of
circuits. 5. If a single component ..... an IC fails, the complete IC is replaced. 6.
Digital ICs operate at..... a few defined levels or states, rather than over a continuous
range of signal amplitudes. 7. The word monolithic is from ..... and means “one
stone.”

IV. Explain in English the meaning of:
reliability, photolithography, inextricable, insulator, semiconductor.
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WRITTEN PRACTICE

I. Choose the proper verb form and translate the sentences.

1. Integrated circuits ..... the increased reliability due to lesser number of
connections. 2. Monolithic ICs are by far the most common type ..... in practice. 3.
When inductors are needed, they are ..... externally to an IC. 4. An integrated circuit
usually ..... only transistors, diodes and resistors. 5. This week we shall ..... our
attention to the construction of this type of ICs only. 6. The various components in an
IC are so small that they cannot ..... seen with a naked eye. 7. The fundamental
building blocks of digital ICs are logic gates, which ..... with binary data. 8. One side
of wafer is ..... to get rid of surface imperfections.

(Missing verbs: connected, polished, possess, confine, work, used, contains, be)

II. Choose the correct preposition to complete each of the following

sentences:
by at into with over in of on

1. We cannot get ..... an IC to repair its internal circuitry. 2. A monolithic IC is
one in which all circuit components and their inter-connections are formed ..... a
single thin wafer called the substrate. 3. It is usually very difficult to form inductors
..... an IC. 4. The terminals are processed ..... etching the oxide layer at the desired
locations. 5. Four basic types of constructions are employed in the manufacture .....
integrated circuits. 6. A gas mixture of silicon atoms and pentavalent atoms is passed
..... the wafers. 7. One or more diodes are formed by diffusing one or more small n-
type deposits ..... appropriate locations on the substrate. 8. The oxygen atoms
combine ..... silicon atoms to form a layer of silicon dioxide.

III. Ask questions to which the following statements may serve as the
answers.

1. A cylindrical p-type silicon crystal has typical dimensions 25 ¢cm long and
2.5 cm diameter. 2. The high-resistance resistors are long and narrow while low-
resistance resistors are short and of greater cross-section. 3. In order to protect ICs
from external environment and to provide mechanical protection, various forms of
encapsulation are used for integrated circuits. 4. The interconnection of the circuit
elements is accomplished by extending the metallic deposits from terminal to
terminal of adjacent components. 5. A logarithmic amplifier produces an output
voltage that is proportional to the logarithm of the input voltage. 6. Before any
impurity is added to the substrate, the oxide layer (i.e. Si02 layer) is etched. 7. The
simultaneous mass production is the reason for the low cost of integrated circuits.

IV. State functions of the past participles in the following sentence.

Integrated circuits are composed of many overlapping layers, each defined by
photolithography, and normally shown in different colors.
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V. Translate the following sentences into English:

1. OCHOBHBIM PIEMEHTOM AHAJIOTOBBIX MUKPOCXEM SIBIIIFOTCSA TPAH3UCTOPHI. 2.
B Ommxaiimem Oymaymiem OOJBIIMHCTBO CHOXKHBIX MC OymyT HM3roTOBISATHCS Ha
OCHOBE COBMEILCHHOW TEXHOJOTMM B CBSI3U C HENPEPBIBHBIM PAa3BUTHEM H
COBEpPUICHCTBOBAHMEM KaK IOJYNPOBOJHUKOBOM, TaK M  TOHKOIUIEHOYHOMN
TEXHOJIOTHHU. 3. YacTo moJ MHTETPaJbHOM CXEMOM MOHUMAIOT KPUCTAJI WU TIJIEHKY
c ajekTpoHHOM cxemoi. 4. IludpoBbie MHTErpaIbHbIE MHUKPOCXEMBI [0 OOJIBIICH
4aCTU COCTOAT U3 TPAH3UCTOPOB. 5. Tpurrepel npeaHa3HA4YeHbI I 3aIIOMAHAHUSA
ABouyHOM wuHPopMmaimu. 6. Pa3Mepbl KOMIIOHEHTOB MOCTOSHHO YMEHBIIAIOTCS
Onmarojaps pa3BUTHIO TexHouoruidl. 7. lcnonp3oBaHue TPUTTEPOB MO3BOJISIET
peanu30BbIBaTh YCTPOWCTBA ONEPATUBHOM MaMATH (TO €CTh NaMSTH, B KOTOpPOH
uHpOpMallMs XpaHUTCS TOJBKO HA BpeMs BBIUMCICHHIN). §. AHAIOTrOBbIe
MHTETPAJIbHBIE CXEMBI TAKKE COAEPKAT PE3UCTOPBI U KOHIEHCATOPBI.

COMMUNICATIVE SITUATION

I. Discuss the relative advantages and disadvantages of ICs over a discrete
assembly.
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TYPES OF CIRCUITS

I. Note the pronunciation of the following:
assembly [2'sembli]
automatically [,2:te'maetikali]
extremely [1ks'trizmli]
micro-circuit [ martkrau-'s3:kit]
miniature ['minatfs]
miniaturized [ minitf(e)raizd]
semiconductor [,semiken'dakta]

surface ['s3:f1s]
II. Read Text Five and get ready to discuss it in the classroom:

Text S
TYPES OF CIRCUITS

The circuits consisted of separately manufactured components (e.g. resistors,
capacitors, diodes, transistors etc.) joined by wires or plated conductors on printed
boards are known as discrete circuits because each component added to the circuit is
discrete (i.e. distinct or separate) from the others. Discrete circuits have two main
disadvantages. Firstly, in a large circuit (e.g. TV circuit, computer circuit) there may
be hundreds of components and consequently a discrete assembly would occupy a
large space. Secondly, there will be hundreds of soldered points posing a considerable
problem of reliability. To meet these problems of space conservation and reliability,
engineers started a drive for miniaturized circuits. This led to the development of
microelectronics in the late 1950s.

Microelectronics is the branch of electronics engineering which deals with
micro-circuits. A micro-circuit is simply a miniature assembly of electronic
components. One type of such circuit is the integrated circuit, generally abbreviated
as IC. An integrated circuit has various components such as resistors, capacitors,
diodes, transistors etc. fabricated on a small semiconductor chip. How circuits
containing hundreds of components are fabricated on a small semiconductor chip to
produce an IC is a fascinating feat of microelectronics. This has not only fulfilled the
ever increasing demand of industries for electronic equipment of smaller size, lighter
weight and low power requirements, but it has also resulted in high degree of
reliability.

An integrated circuit consists of a number of circuit components and their
interconnections in a single small package to perform a complete electronic function.
The following points are worth noting about integrated circuits: (1) In an IC, the
various components are automatically part of a small semi-conductor chip and the
individual components cannot be removed or replaced. This is in contrast to a
discrete assembly in which individual components can be removed or replaced if

28



COMPUTER ENGINEERING

necessary. (2) The size of an IC is extremely small. In fact, ICs are so small that you
normally need a microscope to see the connections between the components. It is
possible to produce circuits containing many transistors, diodes, resistors etc. on the
surface of this small chip. (3) No components of an IC are seen to project above the
surface of the chip. This is because all the components are formed within the chip.
Integrated circuits free the equipment designer from the need to construct
circuits with individual discrete components such as transistors, diodes and resistors.
With the exception of a few very simple circuits, the availability of a large number of
low-cost integrated circuits has largely rendered discrete circuitry obsolete.
Integrated circuits have the significant advantages over discrete circuits. However,
integrated circuits have some disadvantages and continuous efforts are on to
overcome them.
(From Wikipedia, the free encyclopedia)

WORKING ON THE TEXT

I. Memorize the following word combinations and make up your own
sentences or situations with them:

Separately manufactured components; to occupy a large space; soldered points;
to deal with micro-circuits; a small semiconductor chip; a fascinating feat; a single
small package; low power requirements; high degree of reliability; to remove the
individual components; to have the significant advantages over; to be obsolete; to
overcome disadvantages.

II. Look through the text again and find the answers to the following
questions:

1. What did the circuits consist of? 2. Which circuits are known as discrete
ones? 3. What disadvantages do discrete circuits have? 4. Why did engineers start a
drive for miniaturized circuits? 5. What does microelectronics deal with? 6. What
kind of components does an integrated circuit have? 7. Do a number of circuit
components and their interconnections in a single small package allow an integrated
circuit to perform a complete electronic function? 8. Why cannot individual
components be removed in an IC? 9. Can individual components be removed or
replaced in a discrete assembly? 10. Why aren’t components of an IC seen to project
above the surface of the chip?

III. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS

I. Study the following word combinations and use them in sentences of
your own:

To pose a considerable problem of reliability, to meet these problems, to lead
to the development; to be worth noting; to fulfill the ever increasing demand; to free
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the equipment designer; the availability of a large number of low-cost integrated
circuits; to be in contrast to.

II. Complete the sentences with the words from the box:

incredibly  directly improved different specific tiny inseparably

1. Scientists are using computer modeling to design ..... alloys for IC
manufacturing processes. 2. By the process of diffusion, appropriate materials are
added to the substrate at ..... locations to produce diodes, transistors, resistors and
capacitors. 3. The notable feature of an IC is that it comprises a number of circuit
elements ..... associated in a single small package to perform a complete electronic
function. 4. While the IC itself is tiny, the wafers of a semiconductor and layers of
copper it consists of are ..... thin. 5. Each outer connection on the die is connected via
a ..... piece of gold wire to a pad or pin on the package. 6. Sometimes, instead of
soldering ..... to the IC, it’s a good idea to socket the chip. 7. Just as sound travels
faster through water than through air, electron velocity is ..... through each type of
semiconductor material.

I11. Put one suitable preposition in each space.

1. This IC audio amplifier consists.....6 transistors, 2 diodes and 17 resistors. 2.
The success of ICs has led ..... the integration of other technologies, in the attempt to
obtain the same advantages of small size and low cost. 3. Microelectronics deals .....
the study and manufacture of very small electronic designs and components. 4. An
integrated circuit is a small semiconductor-based electronic device consisting .....
fabricated transistors, resistors and capacitors. 5. Calculations can be made very
quickly, depending..... the speed (clock frequency) of the microprocessor. 6. A
digital signal is an analog waveform that has been converted ..... a series of binary
numbers for quick manipulation. 7. Engineers must use special design techniques to
deal ..... the physics of high-frequency microelectronic interactions. 8. Based.....the
intended application, the ICs are classified as analog integrated circuits, digital
integrated circuits and mixed integrated circuits. 9. The integration of digital,
multiple analog and RF functions on a single chip resulted ...these mixed integrated
circuits.

IV. Fill in the blanks with corresponding adjectives from the list below.

1. This package integrates ..... systems, such as document management,
financial accounting, general administration, electronic settlements, and staff salaries.
2. All packages fall into one of two ..... types: through-hole or surface-mount. 3. The
value of a capacitor formed depends upon the dielectric constant of SiO, layer and the
area of the cross-section of the ..... of the two electrodes. 4. Transistors are formed by
using the ..... principle as for diodes. 5. ..... semiconductor chips have billions of
components, and are too complex to be designed by hand. 6. The wafer must be cut
into chips so that ..... chip area represents one circuit. 7. The idea of the integrated
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circuit was conceived by Geoffrey Dummer (1909-2002), a radar scientist ..... for
the Royal Radar Establishment of the British Ministry of Defence. 8. Circuits meeting
can be constructed using many ..... technologies, including thin-film transistor, thick-
film technology, or ..... integrated circuit. 9. An IC chip may contain as ..... as
100,000 semiconductor devices or other components. 10. It is a three terminal device
with terminals ..... as input, output and ground terminal.

Modern, labeled, mounting, working, multiple, large, same, each, different, smaller, hybrid
WRITTEN PRACTICE

I. Translate the following sentences into English:

1. B ocHOBe LU(POBBIX HHTETPAIBHBIX MHUKPOCXEM JIEKAT TPAH3UCTOPHbBIE
KJIFOUM, CIOCOOHBIE HAXOJUTHCA B JABYX YCTOMYMBBIX COCTOSIHUSIX: OTKPBITOM H
3aKpbITOM. 2. Mukpocxema o0ObEeOUHSAET B Ce0€ BJIEKTPOHHYIO CXEMy, IJIE€ BCE
AJIEMEHTHI U 3JEKTPUUECKUE COETUHEHHS] MEXTY HUMU KOHCTPYKTHUBHO BBINOJHEHbI
Ha ogHOM Kpuctayue. 3. [lonynpoBoAHMKOBasE MUKPOCXEMa BBIMIOJIHSIETCS Ha OJJHOM
MOJIYNPO-BOJHUKOBOM KpHUCTAILIE, HanpuMep, kpemHus. 4. CylecTByeT MHOKECTBO
BAPUAHTOB KOPMYCOB MHKPOCXEM, Pa3IMYAIONIUXCS MO KOJHUYECTBY BBIBOJIOB
MHUKPOCXEMbI, METOAY MOHTaxa M YyCJIOBUSM H3Kcmutyatauuu. 5. [llupokoe
MPUMEHEHUE MHUKPOCXEM IO3BOJISIET MOBBICUTh TEXHUYECKUE XAPAKTEPUCTUKHU U
HaAEKHOCTh anmapatypbl. 6. LludpoBble UHTETpaIbHbIE MUKPOCXEMBI CIIyXKaT AJis
npeoOpa3oBaHus U OOpaOOTKM CUTHAJIOB, BBIPAKEHHBIX B JBOMYHOM WM JPYroM
u(GpoBOM KoJie. 7. AHAJIOTOBbIE MUKPOCXEMBI XapaKTEPU3YIOTCS TEeM, YTO BXOJHAs
U BBIXOJIHASl AJIEKTPUYECKUE BEIIMYMHBI MOTYT UMETh JIOObIE 3HAYEHUS B 3aJaHHOM
JuanasoHe.

II. Read the following sentences and comment on the functions of the
infinitive in the sentence.

1. To meet these problems of space conservation and reliability, engineers
started a drive for miniaturized circuits. 2. An integrated circuit consists of a number
of circuit components and their interconnections in a single small package to perform
a complete electronic function. 3. Semiconductor devices could perform the functions
of vacuum tubes. 4. Integrated circuits free the equipment designer from the need to
construct circuits with individual discrete components such as transistors, diodes and
resistors. 5. ICs are so small that you normally need a microscope to see the
connections between the components. 6. It is possible to produce circuits containing
many transistors, diodes, resistors on the surface of a small chip. 7. No components
of an IC are seen to project above the surface of the chip. 8. However, integrated
circuits have some disadvantages and continuous efforts are on to overcome them. 9.
To handle negative inputs, you should reverse the direction of the diode. 10. It is
profitable to know technical advances about the fabrication of ICs.

31



Veretennikova V.P.

I11. Study the grammar table and learn.

Adverbs of manner describe how something is done. These adverbs describe
the manner of an action or the way of the occurrence of an action.

Adverbs of degree tell us the level or extent that something is done or
happens.

Adverbs of frequency give an idea about the frequency of the occurrence of
an action.

Adverbs of place describe where something is done.

Linking adverbs show a relationship between two clauses or sentences (e.g. a
sequence in time, cause and effect, contrast between two things).

IV. Find in the above text and copy out the italicized adverbs. Say what
kind each one is.

V. Ask all types of questions to the following sentence:
The value of resistor is determined by the material, its length and area of cross-
section.

COMMUNICATIVE SITUATIONS

I. Discuss the following questions. Use the topical vocabulary.

1. How can electronic circuit consisting of different components be constructed
in a monolithic IC?

2. How will you make a monolithic IC?

I1I. Comment upon the following statement. Share opinions.
The integrated circuit is nothing more than a very advanced electric circuit.

III. You are at the conference. The theme of your report is The History of
the Integrated Circuit.

IV. Say what would have happened if advances of integrated circuits
hadn’t been put into practice.
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MICROCONTROLLER

I. Note the pronunciation of the following:
engine ['endzin]
ferroelectric [ 'ferou 1'lektrik]
implantable [tm'pla:ntabl]
interrupt [,nte'rapt]
microcontroller ['markreuken'traule]
nanowatt ['naensuwot |
programmable ['preugraemabil]
routine [ru:t'izn]

solenoid ['seulinaid]
II. Read Text Six and get ready to discuss it in the classroom:

Text 6
MICROCONTROLLER

A microcontroller (or MCU, short fora microcontroller unit) is a small
computer (SoC) on a single integrated circuit containing a processor core, memory,
and programmable input/output peripherals. Program memory in the form of
Ferroelectric RAM or NOR flash is also often included on a chip, as well as a
typically small amount of RAM. Microcontrollers are designed for embedded
applications, in contrast to the microprocessors used in personal computers or other
general purpose applications consisting of various discrete chips.

Microcontrollers are used in automatically controlled products and devices,
such as automobile engine control systems, implantable medical devices, remote
controls, office machines, appliances, power tools, toys and other embedded systems.
By reducing the size and cost compared to a design that uses a separate
microprocessor, memory, and input/output devices, microcontrollers make it
economical to digitally control even more devices and processes. Mixed
signal microcontrollers are common, integrating analog components needed to
control non-digital electronic systems.

Some microcontrollers may use four-bit words and operate at frequencies as
low as 4 kHz, for low power consumption (single-digit milliwatts or microwatts).
They will generally have the ability to retain functionality while waiting for an event
such as a button press or other interrupt; power consumption while sleeping (CPU
clock and most peripherals off) may be just nanowatts, making many of them well
suited for long lasting battery applications. Other microcontrollers may serve
performance-critical roles, where they may need to act more like a digital signal
processor (DSP), with higher clock speeds and power consumption.

A typical home in a developed country is likely to have only four general-
purpose microprocessors but around three dozen microcontrollers. A typical mid-
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range automobile has as many as 30 or more microcontrollers. They can also be
found in many electrical devices such as washing machines, microwave ovens, and
telephones.

Embedded design

A microcontroller can be considered a self-contained system with a processor,
memory and peripherals and can be used as an embedded system. The majority of
microcontrollers in use today are embedded in other machinery, such as automobiles,
telephones, appliances, and peripherals for computer systems.

While some embedded systems are very sophisticated, many have minimal
requirements for memory and program length, with no operating system, and low
software complexity. Typical input and output devices include switches, relays,
solenoids, LED's, small or custom liquid-crystal displays, radio frequency devices,
and sensors for data such as temperature, humidity, light level etc. Embedded systems
usually have no keyboard, screen, disks, printers, or other recognizable I/O devices of
a personal computer, and may lack human interaction devices of any kind.

Interrupts

Microcontrollers must provide real-time (predictable, though not necessarily
fast) response to events in the embedded system they are controlling. When certain
events occur, an interrupt system can signal the processor to suspend processing the
current instruction sequence and to begin an interrupt service routine (ISR, or
"interrupt handler") which will perform any processing required based on the source
of the interrupt, before returning to the original instruction sequence. Possible
interrupt sources are device dependent, and often include events such as an internal
timer overflow, completing an analog to digital conversion, a logic level change on
an input such as from a button being pressed, and data received on a communication
link. Where power consumption is important as in battery devices, interrupts may
also wake a microcontroller from a low-power sleep state where the processor is
halted until required to do something by a peripheral event.

(From Wikipedia, the free encyclopedia)

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

MIPOIIECCOPHOE SIAPO; MCXOAHAS TIOCIICOBATEIHPHOCTh KOMAH/; OOJBITMHCTBO
UCTIONB3YEMBIX  CETOJHS MHUKPOKOHTPOJUIEPOB; TMEPENOJIHEHUE BHYTPEHHETO
TaliMepa; YeThIPEXOUTOBBIC CJIOBA; JIJISi BCTPOSHHBIX MPUIIOKEHHM; U3 MAJIOMOIITHOTO
COCTOSIHUSI CHA; UHTETPUPYS aHAJIOTOBbIE KOMIIOHEHTHI; MPEICKa3yeMbIi, XOTS U HE
00s13aTEIHHO OBICTPBIN; JIJIST YIPaBICHUS HEIM(PPOBHIMU JICKTPOHHBIMHU CHCTEMAaMH,
NPUOCTAaHOBUTHL  00paOOTKy;  BEpoOsITHO, OyAeT HUMETh  TOJIbKO  YEThIpe
MUKpOMpoleccopa OOLIEro Ha3HauyeHHs; pabdoTaTh Ha 4YacTOTax; B OTIUYHE OT
MUKpPOINPOLIECCOPOB; HU3Kas CJIOXKHOCTh MPOTPAMMHOIO  oOecreueHus; Jyis
JUINTENIbHBIX TMPUMEHEHHM Oaraped; COXpaHUTh (PYHKIMOHAIBHOCTh, CHCTEMa
IIPEPHIBAHUM.
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I1. Give the adjective of each of the following nouns:

reliability, experiment, program, dependency, reality, possibility, recognition,
origin, electricity, electron, economy, digit, prediction, necessity, type, minimum,
person, certainty, variety.

II1. Ask your own questions to the text for class discussion.

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS
I. Explain in English the meaning of:
a real-time response, the instruction sequence, embedded applications, an

analog to digital conversion, memory.

II. Find in the above text and copy out phrases in which the preposition
for is used. Translate them.

III. Complete the sentences with the words from the box:

almost math  inside output several ones one widely

1. Microcontrollers are embedded ..... some other device so that they can
control the features or actions of the product. 2. Responding to immediate challenges,
the conference passed ..... resolutions from different microcontrollers to using
information technologies. 3. Microcontrollers are dedicated to ..... task and run one
specific program. 4. A desktop computer is ..... always plugged into a wall socket
and might consume 50 watts of electricity. 5. The microcontroller inside a TV takes
input from the remote control and displays ..... on the TV screen. 6. The
actual processor used to implement a microcontroller can vary .... . 7.
Microcontrollers traditionally do not have a..... coprocessor, so floating point
arithmetic is performed by software. 8. Some microcontrollers allow higher priority
interrupts to interrupt lower priority ..... :

IV. Find in the above text and copy out sentences in which linking
expressions such as, as well as and in contrast to are used. Translate the
sentences with them. Say which of these linking expressions:

a) introduces an addition?

b) introduces clarification?

c) expresses a clear contrast?
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WRITTEN PRACTICE

I. Choose the proper verb form and translate the sentences.

1. Since the emergence of microcontrollers, many different memory
technologies ..... . 2. Microcontrollers ..... an operating system. 3. Microcontrollers
..... part of the reason the Internet of Things is possible and successful today. 4. A
microcontroller also ..... input from the device it is controlling and controls the
device by sending signals to different components in the device. 5. Manufacturers
have often produced special versions of their micro-controllers in order ..... the
hardware and software development of the target system. 6. Micro-controllers ..... to
be highly popular in embedded systems since their introduction in the 1970s. 7.
Highlighting these achievements, our manager also noted that a lot remains ..... to
ensure the reliability of mixed signal microcontrollers.

(Missing verbs: are, have proved, have been used, to be done, can’t run, to
help, takes)

II. Memorize the following word combinations and make up your own
sentences or situations with them:

to retain functionality; to digitally control devices and processes; to return to
the original instruction sequence; to suspend processing; to be embedded in; to be
well suited for.

I11. a). Study the grammar table and learn.

Comparison construction as.....as

We use as + adjective/adverb + as to make comparisons when the things we
are comparing are equal in some way:

The weather this winter is as cold as last year.

Remember that the structure as...as cannot be used to measure things of
unequal proportion.

b). Translate the following sentences paying special attention to the
construction as .... as.

1. The experiment didn't take quite as long as it did last time.2. Power
consumption of this circuit is as low as in equivalent separate circuits. 3. I answered
this difficult question as well as I could. 4. We need the information about the special
version of their micro-controllers quickly, so let us know as soon as possible. 5. He
always says how tiring his job is, but I work just as hard as he does. 6. At first I
thought the embedded system was reliable but really it was as bad as that one. 7.
Micro-controllers in embedded systems are as popular as they were in the 1970s.

¢). Find in the text and copy out sentences containing as + adjective + as.
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IV. Ask all types of questions to the following sentence:
A microcontroller can be considered a self-contained system with a processor,
memory and peripherals.

V. State functions of the past participles in the following sentences.

1. A microcontroller is a computer present in a single integrated circuit which
is dedicated to perform one task and execute one specific application. 2. An
embedded device is a highly specialized device meant for one or very few specific
purposes and is usually included within another object or as part of a larger system. 3.
Electronics provides the best and most powerful solutions based on a wide selection
of microcontrollers and microprocessors. 4. Many embedded microprocessors include
a variety of timers as well. 5. A micro-controller instruction set usually has many
instructions intended for bit manipulation to make control programs more compact. 6.
Microcontrollers were originally programmed only in assembly language, but
various high-level programming languages, such as C and JavaScript, are now also in
common use to target microcontrollers and embedded systems. 7. Recent
microcontrollers are often integrated with on-chip debug circuitry that allows
debugging of the firmware with a debugger. 8. The given instruction set includes
instructions to perform a variety of operations on the register directly.

COMMUNICATIVE SITUATIONS

I. Develop the idea.

How would you feel, if your friend achieved an unexpected result in the
fabrication of the newer microcontroller feature, which permits the integration of
touch screen interfaces?

I1. Discuss the problems of the present-day scientific research considering
foreign competitors in the telecommunications market.

37



Veretennikova V.P.

Pulse width modulation and interrupts

I. Note the pronunciation of the following:
average ['severids]
comparator ['kemparerts]
comparison [kem'paerisn]
inertial [1'n 3:fja I]
instantiations [,1nst(e)ntr'e1fonz]

oscillator ['ps1lerts]
pulse width [pals w1d6]

rectangular [rek 'taengjuls]

resolution [ reza'luzfon]
I1. Read Text Seven and get ready to discuss it in the classroom:

Text 7

Pulse width modulation and interrupts

Pulse width modulation (PWM), or pulse-duration modulation (PDM), is a
method of reducing the average power delivered by an electrical signal, by effectively
chopping it up into discrete parts. The average value of voltage (and current) fed to
the load is controlled by turning the switch between supply and load on and off at a
fast rate. The longer the switch is on compared to the off periods, the higher the total
power supplied to the load. Along with MPPT maximum power point tracking, it is
one of the primary methods of reducing the output of solar panels to that which can
be utilized by a battery. PWM is particularly suited for running inertial loads such as
motors, which are not as easily affected by this discrete switching, because they have
inertia to react slowly. The PWM switching frequency has to be high enough not to
affect the load, which is to say that the resultant waveform perceived by the load
must be as smooth as possible.

The term duty cycle describes the proportion of 'on' time to the regular interval
or 'period' of time; a low duty cycle corresponds to low power, because the power is
off for most of the time. Duty cycle is expressed in percent, 100% being fully on.
When a digital signal is on half of the time and off the other half of the time, the
digital signal has a duty cycle of 50% and resembles a "square" wave. When a digital
signal spends more time in the on state than the off state, it has a duty cycle of >50%.

Pulse-width modulation uses a rectangular pulse wave whose pulse width is
modulated resulting in the variation of the average value of the waveform.

The simplest way to generate a PWM signal is the intersective method, which
requires only a sawtooth or a triangle waveform (easily generated using a simple
oscillator) and a comparator. When the value of the reference signal (the sine wave)
is more than the modulation waveform, the PWM signal is in the high state,
otherwise it is in the low state.
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Many digital circuits can generate PWM signals (e.g., many microcontrollers
have PWM outputs). They normally use a counter that increments periodically (it is
connected directly or indirectly to the clock of the circuit) and is reset at the end of
every period of the PWM. When the counter value is more than the reference value,
the PWM output changes state from high to low (or low to high). This technique is
referred to as time proportioning, particularly as time-proportioning control — which
proportion of a fixed cycle time is spent in the high state.

The incremented and periodically reset counter is the discrete version of the
intersecting method's sawtooth. The analog comparator of the intersecting method
becomes a simple integer comparison between the current counter value and the
digital (possibly digitized) reference value. The duty cycle can only be varied in
discrete steps, as a function of the counter resolution. However, a high-resolution
counter can provide quite satisfactory performance.

The pulse-width modulator feature is very common in embedded systems. It
provides a way to generate a pulse periodic waveform for motor control or can act as
a digital-to-analog converter with some external components. This PWM peripheral
is basically a timer with a period counter and a first-phase duration comparator,
where bit width of the period and first-phase duration are both programmable.

The PWM has the following features:

* 32-bit period counter

* 32-bit first-phase duration counter

 Configurable to operate in either one-shot mode, which generates a single
interrupt at the end of operation, or continuous mode, which generates an interrupt
per period.

» 8-bit repeat counter for one-shot operation. One-shot operation will produce
N + 1 periods of the waveform, where N is the repeat counter value.

* One-shot operation can be triggered by the CCD VSYNC output of the video
processing subsystem to allow any of the PWM instantiations to be used as a CCD timer.

* Configurable PWM output pin inactive state.

* Interrupt and EDMA synchronization events.

* Emulation support for stop or free-run operation.

Each instance of the PWM peripheral has a single output signal, PWMn. The
output signal is driven based on the state of the PWM as described below:

* Inactive state: When the PWM is idle, the output pin is driven to its inactive
output level. This inactive logic state is determined by configuring the INACTOUT
bit in the PWM configuration register (CFG).

* First-phase active state: During the first phase of an active PWM period, the
output signal is driven to the state defined in the P1OUT bit in the PWM
configuration register (CFG). The duration of the first phase is controlled by the
PWM first-phase duration register (PH1D). The duration of the entire period is
controlled by the PWM period register (PER).

» Second-phase active state: After the first phase of the period is complete, the
output signal is driven to the opposite state of the first phase for the remainder of the
period (the second phase).

(From Wikipedia, the free encyclopedia)
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Commentary

MPPT - Maximum power point tracking or sometimes just power point
tracking (PPT) is a technique used commonly with wind turbines and photovoltaic
solar systems to maximize power extraction under all conditions.

CCD stands for a charge-coupled device. It is a device for the movement
of electrical charge, usually from within the device to an area where the charge can
be manipulated, such as conversion into a digital value.

VSYNC means a vertical synchronization signal.

EDMA — Enhanced Direct Memory Access (Enhanced Direct Memory Access
Controller: consists of the EDMA transfer controller (EDMATC) and the EDMA
channel controller (EDMACC).

EDMA is a method of morphometric analysis that avoids superimposition and
its drawbacks altogether.

INACTOUT = 0 (Inactive bus time-out is disabled).

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

JUCKpETHAsT BEpPCUS NHUIO00pPa3HOTO CHrHajia; padoumii MUK, OTOPHBIMA
curHai; 5¢G(EeKTUBHO U3MeNbyasi ero Ha OTJENbHbIE YacTH; Ha OCTaBUIYIOCS YacTh
nepuosia; paboTaroUIMe MHEPLMOHHBIE HArpy3KH; METOJ NEPECEUEHHUs; HEAKTUBHBIM
BBIXOJHOM YPOBEHb;, MIJIOOOpa3Has WU TpeyrojibHas (opMa BOJHBI, MOIKIIOUYEH
OpsIMO MM KOCBEHHO K TAKTOBBIM CHTHajlaM CXEMbl; OJHO IPEPHIBAHMUE;
pacnpesiesieHie BpeMEHHU; KOMIapaTop IJIUTEIbHOCTH MEpBOil (a3bl; OAHOKPATHBIN
pEXKUM; 3HAUEHUE CUETUMKA TOBTOPEHUM; SISl OCTAHOBKHU WJIM pabOThl B aBTOHOMHOM
peXUME; UPOTHO-UMITYJIBCHAS MOJTYJISILIHSI.

II. Memorize the following word combinations and make up your own
sentences or situations with them:

To chop up into discrete parts; to be driven to an inactive output level; a high-
resolution counter; to be suited for running inertial loads; the reference value.

I1I. Find in Text 7 antonyms of the following words:
to decrease (in a numerical quantity), intermittent, the beginning, internal,
active, incomplete, complicated.

IV. Outline the main ideas of the text and write a summary.

V. Retell the above text using the words and word combinations of the
topical vocabulary.
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WORKING ON WORDS

I. Complete the sentences with the words from the box:

switch reference voltage interaction technique duty output signall

1. When the charging ..... of a battery reaches the regulation setpoint, the
charging algorithm slowly reduces the charging current to avoid heating and gassing
of the battery. 2. Pulse width modulation is a very powerful ..... which allows analog
variables to be controlled from a purely digital output, and with only a single data
connection. 3 In Pulse Width Modulation mode, a CCP module can be used to
generate a timed ..... signal. 4. This function controls the power ..... , turning it “on”
at the beginning of the period and turning it “off” when the ramp exceeds the voltage.
5. The PWM period T is determined by the ..... of the PR2 register and the eight bits
of Timer 2. 6. PWM also works well with digital controls, which because of their
on/off nature, can easily set the needed ..... cycle. 7. Every time the integral of the
output ..... reaches one of the limits, the PWM signal changes state. 8. In delta-sigma
modulation as a PWM control method, the output signal is subtracted from a ....
signal to form an error signal.

II. Find in the above text and copy out sentences in which linking
expressions otherwise, such as and however are used. Translate the sentences
with them. Say which of these linking expressions:

a) expresses a contrast?

b) introduces clarification?

c¢) introduces an alternative?

I11. a) Study the table and learn phrasal verbs with “chop”.

to chop (away) at means to aim blows at something with a heavy sharp tool
such as an axe; to hit something with a sharp tool in order to cut it;

to chop down means to make something, such as a tree, fall by cutting it at the
base with a sharp tool, to make a tree or tall plant fall down by cutting through it;

to chop off means to remove something by cutting it with a sharp tool;

to chop through something means to make a path through something by
cutting; to cut a way/path/route through something;

to chop up means to cut something such as food or wood into pieces.

(From the Oxford Advanced American Dictionary)

b). Translate the following sentences having the phrasal verb “chop”.

1. Brian chopped off the small branches before cutting down the tree. 2. There
are concerns over how quickly the forests are being chopped down. 3. The boys
chopped at the bushes with their knives. 4. An electrical signal wasn't chopped up
effectively into necessary discrete parts. 5. The flakes are quite handy, as they are
easy to measure and you don't need to chop up the block of solid wax before melting
it. 6. My aunt tried to cut through the undergrowth. 7. You can chop down an audio
clip to a section you want in superb detail.
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¢). Find in the above text and copy out the sentence containing the phrasal
verb “chop”.

IV. Choose the correct preposition or adverb to complete each of the

following sentences:
at  down through off

1. He'll stab and slash and chop ..... their heads! 2. They had to chop their way
..... the undergrowth. 3. Dad and Grandpa went together to chop ..... the Christmas
tree every year. 4. You must use a spade to chop ..... the smaller roots. 5. Then he
turned and waded back into the wheat and chopped .....it with ashovel. 6.
He chopped his way ..... the jungle with a machete.

WRITTEN PRACTICE

I. Choose the correct preposition to complete each of the following
sentences:

1. The elements ..... a block can be all located at the same address, at
contiguous addresses, or at a configurable offset from one another. 2. Channel
parameter sets can be triggered ..... various methods, including event trigger, chain
trigger, or CPU trigger. 3. The element count has to be reloaded by the element count
reload field (ELERLD) ..... the transfer entry. 4. The addresses of elements within a
frame can be located ..... a specific distance apart, as determined by the element
index (ELEIDX). 5. The vertical sync signalis a series ..... much longer pulses,
indicating the start of a new field. 6. Pulse width modulation is used in a variety of
applications particularly ..... control. 7. One of the advantages of PWM is that the
signal remains digital all the way ..... the processor to the controlled system. 8. The
PWM wave is generated continuously ..... the setup is completed.

Keys: of, after, within, from, in, at, by, for.

II. Fill in the blanks with corresponding adjectives from the list below.

1. The percentage duty cycle specifically describes the percentage of time a
..... signal is on over an interval or period of time. 2. Pulse width modulation (PWM)
is a ..... technique for controlling analog circuits with a microprocessor's digital
outputs. 3. The use of pulses in the PWM charge controller is also ..... for the
batteries as it mixes the electrolyte cleaning of the lead plates and prevents sulfation.
4. The main advantage of PWM is that power loss in the switching devices is very
..... . 5. Although pulse width modulation of speech channel followed by frequency
modulation has been used in an ..... system, most systems employ binary frequency
shift keying or binary phase shift keying. 6. The duration of the ..... period is
controlled by the PWM period register. 7. The PWM switching frequency has to be
..... enough not to affect the load. 8. A PWM output is basically a . waveform with a
specified period and duty cycle. 9. Spectral databases are also included for .....
interpretation of results.

Low, earlier, powerful, simple, entire, digital, high, good, square.
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I11. a) Form the degrees of comparison of the following adjectives:
Idle, complete, inactive, fast, smooth, regular, intersective.

b) Find in the above text adjectives in the comparative and superlative
degrees, write out phrases with them.

IV. Choose the necessary verb form from the box and translate the
sentences:

will be using ranging reaches require are not used can
accomplish includes  required

1. Once a complete frame is transferred, the element count ..... 0. 2. Channel
parameter sets that ..... as an active channel can also be used as a link entry. 3. The
system ..... autocalibration and validation software to ensure data accuracy with one-
shot operation. 4. PWM is employed in a wide variety of applications, ..... from
measurement and communications to power control and conversion. 5. We have
already specified the ..... period and duty cycle. 6. Most loads, inductive and
capacitative alike, ..... a much higher modulating frequency than 10Hz. 7. We ..... a
range of results in both applications because pulse width modulation allows us to
vary how much time the signal is high in an analog fashion. 8. In this project, we .....
the output logic 1 level of the microcontroller which is +3.3 V.

TOPICS FOR DISCUSSION:

I. Discuss the following problems

1. What do you mean by modulation?

2. What is the need of pulse modulation?

3. How do you measure pulse width?

4. What are the disadvantages of PWM?

5. What is the difference between duty cycle and pulse width?

II. If you had enough some of money to spend on the development of

methods of reducing the output of solar panels to that which can be utilized by a
battery, what would you do? Give your reasons.
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The PWM modes operation

I. Note the pronunciation of the following:
buffering ['baferin]
duration [djus'rerfen]
expire [1ks'pa1s]
module ['mbdju:l]
peripheral [pa'riferal]
polarity [pau'leertti]

shadow ['faedau]
transition [treen'sizen]

I1. Read Text Eight and get ready to discuss it in the classroom:

Text 8
The PWM modes operation

The PWM module can operate in either one-shot or continuous mode. In both
modes, the PWM peripheral has a first-phase duration register (PH1D) and a period
register (PER) to specify, respectively, the first-phase duration and period of the
waveform. The first-phase output level can be configured to be either high or low in
the P1OUT bit of the PWM configuration register (CFG) and the second phase output
is automatically the opposite polarity of the first-phase level. The inactive state before
and after the PWM operation can also be configured to be either a 0 or a 1 in the
INACTOUT bit of CFG.

In one-shot mode operation, the PWM produces a series of periods but does
not run continuously. The number of periods in the series is controlled by the repeat
count contained in the PWM repeat count register (RPT). To select one-shot mode,
configure the MODE bit in the PWM configuration register (CFG) to 1h. For one-
shot mode operation, the PWM should first be configured for mode, period, and first-
phase duration, along with other configuration options. The PWM uses the last
programmed set of parameters once it is started by writing a 1 to the START bit in
the PWM start register (START). Once started, the PWM asserts/deasserts the output
as configured, driving to the first-phase output level during the first phase and the
opposite level during the second phase. When the prescribed number of RPT + 1
periods of pulses expire, the peripheral sends an interrupt to the system (if the
interrupt is enabled in CFG). The PWM then becomes inactive until the START bit is
written a 1 again. The PWM is stopped during one-shot mode operation by changing
the MODE bit to 0 (disable). When the PWM is disabled, the output is immediately
driven to the configured inactive state.

In one-shot mode, the PWM senses a rising or falling transition on an event-
trigger input signal to start the operation. This event trigger input is synchronized to
the PWM clock inside the module and is driven by the video processing subsystem
CCDC _VD output signal. This capability is provided to allow the PWM to be used as
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a CCD timer. The trigger event can be detected on the rising edge or the falling edge
of CCDC VD. After event triggering is enabled as part of the configuration process,
a write to the PWM START register (START) starts the sensing circuitry in the
PWM and after the first event the PWM starts the period counting.

In continuous mode operation, the PWM produces the repeating output
waveforms continuously without stopping. For continuous mode operation, the PWM
should first be configured for mode, period, and first-phase duration, along with other
configuration options. The PWM uses the last programmed set of parameters once it
is started by writing a 1 to the START bit in the PWM start register (START). Unlike
the one-shot mode, the repeat count does not affect the continuous operation. To
select the continuous mode, configure the MODE bit in the PWM configuration
register (CFG) to 2h. Once started, the PWM asserts/deasserts the output as
configured, driving to first-phase output level during the first phase and the opposite
level during the second phase. Once a period expires, the next period starts. When a
period starts, the PWM copies the period and first-phase duration registers into a set
of internal shadow registers and maintains the counts there. An interrupt is also
generated (if enabled) after the registers are copied. This buffering scheme and
interrupt timing allows the CPU or EDMA to program the durations for the next
period while the current period is running. The PWM is stopped during the
continuous mode operation by either disabling it or by reconfiguring it to one-shot
mode using the MODE bit. Whenever the PWM is disabled, the output is
immediately driven to the configured inactive state. To allow the PWM to stop
gracefully from continuous operation, upon an interrupt, configure the PWM to one-
shot mode operation. The PWM then operates for RPT + 1 periods and stops by itself
(sending an interrupt, if enabled). Note that unlike normal one-shot mode operation,
another write to the START bit is not required for the one-shot mode operation to
start. While operating in continuous mode, the minimum period for the PWM is 8
cycles.

There is a single interrupt from the CPU interrupt controller for each PWM
instance. When the PWM is configured in one-shot mode and the interrupt bit
(INTEN) in the PWM configuration register (CFG) is enabled, the peripheral
generates an interrupt when RPT + 1 number of periods have been completed. When
the PWM is configured in continuous mode and the interrupt bit (INTEN) in CFG is
enabled, the PWM peripheral generates an interrupt every period after the first-phase
duration register and period register values have been copied to the associated
shadow registers. This event indicates it is safe to program the duration values for the
next period.

(From Texas Instruments, August 2010)

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

3anporpaMMHUpPOBAaHHBIN HAOOp MapameTpoB; NEPEX0/ HApaCTaHUs WUIIU CHaja;
IPOTHBOIOJIOXKHBIN YPOBEHB; cxema Oydepu3alnn; CTAaHOBUTCS HEAKTUBHBIM; 3aITyCK
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COOBITHS BKJIIOYEH KaK 4acTh Ipolecca KOHPUTYpaluy; WU B OJHOKPATHOM WU
HEMPEPHIBHOM pPEXHME; €CTh OJHO IpepbiBaHHE; HA0OOp BHYTPEHHUX TEHEBbIX
PETUCTPOB; BXOJ TPUITEPa COOBITHS; HE BIIUAET Ha HEMIPEPHIBHYIO padoTy.

II. Find in Text Eight synonyms of the following words:
breaking, inverse, to begin, scheme, right away, preassigned, continuance, to
precise.

III. Answer the following questions using the word combinations and
phrases of the topical vocabulary:

1. What modes can the PWM module operate in? 2. Why does the PWM
peripheral have a first-phase duration register and a period register in both modes? 3.
How can the first-phase output level be configured? 4. What does the PWM produce
in one-shot mode operation? 5. What is the number of periods in the series controlled
by? 6. Should the PWM be configured for mode, period, and first-phase duration
along with other configuration options for one-shot mode operation? 7. When does
the peripheral send an interrupt to the system? 8. What happens when the PWM is
disabled? 9. What is the event trigger input synchronized to? 10. What can the trigger
event be detected on? 11. What mode operation does the PWM produce the repeating
output waveforms continuously without stopping in? 12. Does the repeat count affect
the continuous operation? 13. What must you do to select the continuous mode? 14.
When does the next period start? 15. What allows the CPU or EDMA to program the
durations for the next period while the current period is running? 16. When is the
output immediately driven to the configured inactive state? 17. What event indicates
it is safe to program the duration values for the next period?

IV. Sum up your ideas of Text Eight.

WORKING ON WORDS

I. Complete the sentences with the words from the box:

frequency inductor interrupt filter zero amount level devices|

1. The process of PWM conversion is non-linear and it is generally supposed
that low pass ..... signal recovery is imperfect for PWM. 2. PWM can be used to
control the ..... of power delivered to a load without incurring the losses that would
result from linear power delivery by resistive means. 3. The switching noise is
usually filtered with an ..... and a capacitor. 4. PWM is a way to control analog .....
with a digital output. 5. The average voltage ..... can be a steady voltage or a moving
target (dynamic/changing over time). 6. The higher the ..... of high pulses, the higher
the average voltage and the faster the fan motor will spin. 7. Power loss, being the
product of voltage and current, is thus in both cases close to ..... . 8. After RPT + 1
number of periods, the waveform stops and an ..... is generated.
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IT a). Study the grammar table and learn.

We use once [WAns] as a conjunction meaning ‘as soon as’, ‘after’ or from the
moment when: / didn't know how I would cope with everything once the money had
gone.

b). Find in the text and copy out sentences containing once as a
conjunction.

WRITTEN PRACTICE

I. Fill in prepositions:

1. The infinite bandwidth is caused ..... the nonlinear operation of the pulse-
width modulator. 2. High frequency PWM power control systems are easily
realizable ..... semiconductor switches. 3. There was almost no voltage drop ..... the
switch. 4. Modern semiconductor switches such as MOSFETs or insulated-gate
bipolar transistors (IGBTs) are well suited components ..... high-efficiency
controllers. 5. The rate (or frequency) ..... which the power supply must switch can
vary greatly depending on load and application. 6. In Figure 1 we can show the
behavior of PWMn with different combination ..... active and inactive polarities. 7.
Power flow ..... the supply is not constant and will require energy storage on the
supply side in most cases. 8. An interrupt is also generated (if enabled) ..... the
registers are copied.

Keys: with, from, by, after, of, for, at, across.

I1. Translate the sentences and define the italicized verb forms.

1. You must note that each subsequent event does not restart period counting.
2. Events received within the PWM period are ignored as well. 3. PWM has also
been used in certain communication systems where its duty cycle has been used to
convey information over a communications channel. 4. We want to show the event-
triggered one-shot mode operation in this Figure. 5. The polarity must be configured
as inactive low, first phase high-then-low. 6. When a switch is off there is practically
no current, and when it is on and power is being transferred to the load. 7. The
number of periods in the series is controlled by the repeat count contained in the
PWM repeat count register. 8. In this case the present clock time and program
contents will also be saved.

I11. Ask all types of questions to the following sentence:
There is a single interrupt from the CPU interrupt controller for each PWM
instance.

IV. Study the grammar table and learn.

Already [2:1'red1] is an adverb.
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We use already to emphasize that something was completed before something
else happened. It is often used with the present perfect or past perfect:

e.g. The plane had already landed when the pilot announced that there would
be a delay in getting to the gate.

Still = a situation or action is continuing. Still goes in the middle of the
sentence with the verb.
e.g. He still lives with his mother.

Yet [jet] = when we ask if something has happened or has not happened. We
use yet at the end in questions and negative sentences. Yet means up until the present
or a specified or implied time; by now or then.

e.g. I haven't told anyone else yet.

V. Fill the spaces in the following sentences by using already, still, yet.

1. While the rheostat was one of several methods of controlling power a low
cost and efficient power switching/adjustment method was ..... to be found. 2. The
high-resolution counter has ..... provided quite satisfactory performance. 3. We have
..... avoided aliasing effects by limiting the bandwidth of the PWM kernel. 4. The
number of pulses in the waveform is ..... equal to the number of Nyquist samples. 5.
PWM is ..... used in efficient voltage regulators. 6. PWM signals are ..... used to
control the speed of the robot by controlling the motors. 7. This method hasn’t been
used in the SACD format ..... . 8. A new class of audio amplifiers based on the PWM
principle is .... becoming popular. 9. Sine—triangle pulse width modulation signals
have ..... been used in micro-inverter design used in solar and wind power
applications. 10. Why haven’t you encoded each pulse position relative to the
previous ..... ?

VI. Study the grammar table and learn.

Complex Object

Subject + Predicate + Complex Object (Noun/Pronoun + Infinitive)

The infinitive may be used as a part of a complex object after the following
verbs:

1. to hear, to see, to watch, to feel, to let, to make, to observe. After these verbs
the Infinitive has no particle 'to'.

2. to want, to expect, to know, to suppose, to consider, to believe. After these
verbs the particle 'to' is used before the Infinitive.

VII. Complete the following sentences containing Complex Object using
the Infinitive with or without 70.

1. T wantyou (to know)that it doesn't matter.2. I heard him (to
describe) Nyquist samples. 3. They expected me (to use) the last programmed set of
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parameters. 4. She thought him (to be) a qualified specialist. 5. I saw my friend (to
control) the speed of the robot. 6. I think our semiconductor switch not (to be)
good. 7. She believed him (to convey) information over a communications channel
yesterday. 8. The teacher asked us (to listen) to his explanations. 9. This interrupt
timing allows the CPU or EDMA (to program) the durations for the next period. 10.
Mary’s teacher advised her (to take part) in the conference devoted to the different
modes operation. 11. We don’t expect this problem (to be solved) within such a short
period of time. 12. Our chief engineer observes us (to run) different mode operations
continuously.

TOPIC FOR DISCUSSION

I. Decide on experiment you would like to do. Describe your experiment.
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HARDWARE TROUBLESHOOTING

I. Note the pronunciation of the following:
adjust [a'd3nst]
alternative [>:I't31nativ]
circumstance ['s3:kemstens]
diagnosing ['darsgnauzin]
eliminate [1'liminert]
evidence ['evidens]
experience [1ks'prarrens]
failure [ 'fe1lja]
technician [tek'nifen]
thoroughness ['0Arenis]
troubleshooting ['trabal, futin]
undesirable [,And1'za1srabl]

I1. Read Text Nine and get ready to discuss it in the classroom:

Text 9
HARDWARE TROUBLESHOOTING

Hardware troubleshooting is the process of reviewing, diagnosing and
identifying operational or technical problems within a hardware device or equipment.
It is a logical, systematic search for the source of a problem in order to solve it, and
make the product or process operational again. Troubleshooting is needed to identify
the symptoms. It aims to resolve physical and/or logical problems and issues within a
computing hardware. Determining the most likely cause is a process of elimination —
eliminating potential causes of a problem. Finally, troubleshooting requires
confirmation that the solution restores the product or process to its working state.
Hardware troubleshooting is done by hardware or technical support technician.

Hardware troubleshooting processes primarily aim to resolve mobile hardware
problems using a systematic approach. The process starts by first identifying the
problem and finding different issues that can cause such a problem and eventually
leading to implementing a solution or alternative. Troubleshooting is a systematic
approach to problem solving that is often used to find and correct issues with
complex machines, electronics, computers and software systems.

Now, here is the basic procedure to repair a mobile phone step by step on
hardware troubleshooting. Different mobile phones have different circuit designs and
components. First thing to be familiar with is, how each circuit components or parts
are mounted, connected, assembled or designed in your mobile.

The first step in troubleshooting is gathering information on the issue, such as
an undesired behavior or a lack of expected functionality. Other important
information includes related symptoms and special circumstances that may be
required to reproduce
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the issue. Any unexpected or undesirable behavior is a symptom. Frequently the
symptom is a failure of the product or process to produce any results. (Nothing was
printed, for example). Corrective action can then be taken to prevent further failures
of a similar kind.

Once the 1ssue and how to reproduce it are understood, the next step might be
to eliminate unnecessary components in the system and verify that the issue persists,
to rule out incompatibility and third-party causes. Depending on the particular issue
and the troubleshooter’s experience, they may have some ideas. They may also check
product documentation and/or conduct research on a support database or through
a search engine. After common causes are ruled out, the troubleshooter may resort to
the more systematic and logical process of verifying the expected function of parts of
a system.

One common method is the split-half troubleshooting approach: With a
problem resulting from a number of possible parts in series, one tests half-way down
the line of components. If the middle component works, one goes to the middle of the
remaining parts, approaching the end. If the test finds a problem at the mid-point, one
does a split towards the start of the line until the problem part is found. The split-half
process can save time in systems that depend on many components.
Once the problem part is identified, it may be adjusted, repaired or replaced as
needed.

Evidence of effective troubleshooting is indicated when the issue is no longer
reproducible and function is restored one. The success of troubleshooting often
depends on the thoroughness and experience of the troubleshooter. Preventative
action is possible using failure mode and effects (FMEA) and fault tree analysis
(FTA) before full-scale production, and these methods can also be used for failure
analysis.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

HAMOJIOBUHY AMArHOCTUPYIOIIMMA MOJIXOJ; anmnapaTHbId MOUCK U yCTpaHEHHE
HEUCITPaBHOCTEH; B 3aBUCUMOCTH OT KOHKPETHOM MpOOJIEMbI; MPOIECC YCTPAHEHUS,
CHavyaJia WASHTUGUIUPYS MpoOJieMy; aHaiIW3 JepeBa OTKa30B; 3aBUCUT OT
THIATETPHOCTA aBAPUMHOTO MOHTEPA; NPOPUIAKTUYECKOe AEeHCTBUE; MpobiemMa
COXpaHSETCS; YCTpAaHEHHWE HEWCIIPAaBHOCTEH TpeOyeT MOATBEPKICHUS, yYCTPAHUTH
HEHY>KHbIE KOMIIOHEHTHhI; pabo4yee COCTOSIHUE; MEPBBII IIar B MOUCKE U yCTPAHEHUHU
HEUCHPABHOCTEN; UCKIIOUYUTh HECOBMECTUMOCTD; TTOCTENEHHO; MPOLECC pa3AeiaeHus
MornoJjaM; MNpeJoTBpaIllaTh NaJbHEHIINE OTKa3bl AHAJIOTMYHOTO BHUJIA; MPOBECTU
UCCJIEIOBAHUE; OTCYTCTBUE 0KUAAEMbIX (DYHKIIMOHAJIBHBIX BO3MOXKHOCTE; OOJIbIIE
HE BOCIPOU3BOJIUTCS.

II. Find in the text synonyms of the following words:
several, substitute, breakdown, investigation, to need, collecting, keep, bound.
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III. Answer the following questions using the word combinations and
phrases of the topical vocabulary:

1. What is called hardware troubleshooting? 2. What does troubleshooting
require? 3. Who is hardware troubleshooting done by? 4. What approach do hardware
troubleshooting processes primarily aim to resolve mobile hardware problems? 5.
What does the first step in troubleshooting deal with? 6. Why can corrective action be
taken then? 7. What next step might be once the issue and how to reproduce it are
understood? 8. When may the troubleshooter resort to the more systematic and
logical process of verifying the expected function of parts of a system? 9. What can
you say about the split-half troubleshooting approach? 10 What does the success of
troubleshooting often depend on?

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS

I. Make up your own sentences or situations with the following word-
combinations:

to find and correct issues; the source of a problem; to eliminate unnecessary
components; an unexpected or undesirable behavior; to prevent further failures; a
troubleshooter checks each component in asystem one by one; the success of
troubleshooting.

I1. Complete the sentences with the words from the box:

to troubleshoot  malfunction = maintaining failures problem to
prevent  troubleshooting expected

1. Many problems occur as a result of multiple ..... or errors. 2. A system can
be described in terms of its ..... , desired or intended behavior. 3. Corrective action
can then be taken ..... further failure. 4. The problem is initially described as
symptoms of ..... . 5. A basic principle in ..... is to start from the simplest and
most probable possible problems first. 6. When problems arise, it's always good to
know how ..... the issues. 7. He is troubleshooting a ..... on an unfamiliar network
and he may not know what the address range should be. 8. Keeping a computer
within a safe temperature is the key to ..... a stable system.

III. Find in the above text and copy out phrases containing adverbs with

the suffix —/y. Say what adjectives are these derivative adverbs formed from,
translate them.
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WRITTEN PRACTICE

I. Choose the proper verb form and write down the translation of each
sentence.

1. Troubleshooting is a form of problem solving, often applied to repair .....
products or processes on a machine or a system. 2. Troubleshooting is the
identification or diagnosis of "trouble" in the management flow of a corporation or a
system ..... by a failure of some kind. 3. Usually troubleshooting ..... to something
that has suddenly stopped working. 4. A troubleshooter could check each component
in asystem one by one, substituting ..... good components for each potentially
suspect one. 5. Efficient methodical troubleshooting starts on with a clear
understanding of the expected behavior of the system and the symptoms ..... . 6. One
of the core principles of troubleshooting is that reproducible problems can be reliably
.....and resolved. 7. I ..... the up arrow on my keyboard to scroll back to the previous
command. 8. The student ..... to create models that are in the Troubleshooting
section.

Keys: known, have pressed, failed, is trained, caused, being observed, is
applied, isolated.

II. Translate the following sentences into English using the words and
word combinations of the topical vocabulary:

1. C momoIIpl0 YTWJIMTHI OH HCHPaBHI MPOOJEMBI C CEThbIO, BBIMOIHUI
MPOBEPKY HA HAMYKME BPEIOHOCHBIX MPOTPaMM, a TaKKe MPOBEPKY >KECTKOTO JHUCKA
u omnepatuBHOW mnamsATu. 2. Ecmm cepBep 0a3 AaHHBIX HE MOXET MPOJOJKATH
OObIUHYI0 O00pabOTKY W JODKEH OTKIIOUHUTHCA, TO MPOUCXOAUT OMIMOKA
NOATBEPKIIEHUs. 3. MBI yKe BBINOJIHIIN BCE ACUCTBUS, OMMCAHHBIE B COOOLIEHUH 00
omumOKe TOATBepXkAeHUsA. 4. VYcTpaHeHHE HEHWCIpaBHOCTEH 000pyAOBaHUSA
BBITIOJTHICTCSI TOJBKO TEXHUYECKMMH crernuanuctamu. 5. Ilporeccsl ycTpaHeHus
HEToJaI0K 000PYIOBaHMS B MEPBYIO OYEPENb HAIMPABJICHBI HAa PEIICHHE MPOOJIEM C
KOMIBIOTEPHBIM 000py0BaHNEM. 6. Y CTpaHEHHE HEMOJIA0K 000PYI0BaHHS OOBIYHO
BBITIOJTHSIETCS] HA almapaTHOM O00OpYIOBaHWH, YCTAHOBJICHHOM HAa KOMITBIOTEPE WIIH
CBSI3aHHOM C HUM ycTpoiictBe. 7. IIpexkae Bcero, OCHOBHBIM MPUHITUTIOM TOWCKA U
yCTpaHEHHs] HEMOJIAJIOK SIBIISETCS HA4dalo C CaMbIX TIPOCTBIX U BEPOSTHBIX
BO3MOKHBIX mpoOsieM. 8. Dh(HEeKTUBHOE METOAMYECKOE YCTPAHEHNE HETOJIAJT0K MBI
HAYMHAEM C YETKOTO MOHUMAHHUS 0KHIa€MOT0 MOBEICHUSI CUCTEMBI U HAOIIOaeMbIX
cumnToMoB. 9. Hexoropble u3 Hambonee CIOXKHBIX MpPoOOJIEM, CBA3AHHBIX C
YCTPAHEHUEM HEMOJIAJ0K, CBA3aHBl C CUMITOMAaMH, KOTOpbIE MPOUCXOMAST C
nepephIBaMH.

II1. Ask all types of questions to the following sentence:

The troubleshooter may resort to the more systematic and logical process of
verifying the expected function of parts of a system.
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IV. a) Study the grammar table and learn.

Gerunds are words ending in "-ing" that are made from verbs but act as nouns.
A gerund can be the subject or the object of a verb or it may be governed by a
preposition.

b) Find in the above text and copy out sentences having the gerund, point
out the gerunds in them and give the function of each. Say whether it is the
subject of a verb, object of a verb or governed by a preposition.

V. This sentence includes examples of both ing - forms, the gerund and the
present participle. Say which words in italics are gerunds and which are present
participles.

Many IT professionals are now helping in the executing different tasks like,
computer networking and information processing, data management, data base and
software design, engineering of computer hardware as well as the administration and
management of the entire systems at affordable cost.

COMMUNICATIVE SITUATIONS

I. Discuss the arguments for the following problem. Explain why it is so.

Computer technology is the discipline that studies the foundations of modern
computer systems in terms of hardware, software, networks and communications and
the relationships between each other. University degrees in computer technology
usually cover both computer science and information technology.

I1. Prove the following statement. Share opinions:

Theory is good for you because studying it expands your mind. Computer
technology changes quickly. Specific technical knowledge, though useful today,
becomes outdated in just a few years. (Michael Sipser)
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ALGORITHM DESIGN

I. Note the pronunciation of the following:
arbitrary ['a:bitreri]
assertion [a's3:[(a)n]
automatic [,d:te'maetik]
conquer ['konka]
convex ['kpn'veks]
exhibit [1g'z1b1t]
geometry [d31'omitri]
intellectual [, ntr'lektjual]
recursively [, rir'k3is1vli]
repertoire ['repstwa |
visual ['vizjual]

II. Read Text Ten and get ready to discuss it in the classroom:

Text 10
ALGORITHM DESIGN

Algorithm design is a challenging intellectual activity that provides a rich
source of observation and a test domain for a theory of problem-solving behavior.

Algorithm design is the process of coming up with a sketch, in a very high
level language, of a computationally feasible technique for achieving a specified
behavior. The design process combines cleverness in problem solving, knowledge of
specific algorithm design principles, and knowledge of the subject matter of the
algorithm (e.g. geometry, graph theory, physics). When people design algorithms,
their design repertoire includes discovery and visual reasoning in addition to the
(ideally) disciplined application of problem-solving techniques. Human design is a
rich source of ideas for a model of algorithm design. Observing that design process
and attempting capture the basic ideas in an automated system both helps us
understand how people structure and use their knowledge about design and also
validates our observations. The goal of the project is to create an automatic design
system that can apply existing design principles as well as exhibit some creativity.
The observations of human design are to be incorporated, but the automatic system
should take the strengths and weaknesses of both computers and people into account.
We are not trying to model human problem solving behavior as an end in itself.

Since the design of complex algorithms is currently best accomplished by
human beings, observing their performance would appear to be a profitable starting
point for automating the design process. However, since the talents of computers are
not those of people, it is reasonable to search for a different method if the goal is total
automation of design or a novel mixture of human and machine design.

Our designers were independently given the task of creating algorithms to find
convex hulls, closest pairs and intersecting line segments. Several protocols have
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been analyzed in great detail while the others have been gone over more lightly and
used primarily as confirming evidence.

Assuming that a problem specification has been understood, design begins
with a kernel idea or solution plan, quickly selected from those known to the
designer. Depending on the designer's background, the idea may vary in
sophistication from generate and test to input process output to more complex
strategies such as divide and conquer or dynamic programming. The designer lays out
the basic steps of the chosen idea and follows through with it unless the approach
proves completely inapplicable [D1.1]

D1 had the initial idea that the algorithm should be one that generated all
points in the input in some arbitrary order and tested each to determine whether it was
on the hull. This had the potential of running in linear tim»- (proportional to the
number of input points').

|ID2 1| decided to try a divide and conquer algorithm (th*- special torn) of
divide and conquer in which the input', are divided into subsets, the algorithm is
recursively applied to each, and the results are back together.

After formulating a plan, the designer refines the basic steps of the kernel idea.
By and large, this elaboration proceeds by stepwise refinement. The designer may lay
down the major components, effectively decomposing the problem into subparts, or
may add new inputs or assertions about details of the structure. The refinement steps
(1) may be suggested by knowledge appropriate to the problem and task domain or
(2) may be a natural result of attempting to execute an algorithm.

(Elaine Kanf)

I11. Learn reading the following mathematical symbols and expressions:
* — pointer; asterisk
() — parentheses
| |- single vertical bar (line)
' — prime; derivative
» — inverted commas
tim = a mode

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

HAWTH BBIMYKJIbIE 000JOYKH; B HEKOTOPOM IMPOU3BOJILHOM MOPSAJIKE; NEISATCS
Ha MOJMHOKECTBA; LIeJb MPOEKTa; UCIIBITATENbHAs 00JIaCTh JJIsl TEOPUH; BBITOIHSITD
QICOPUTM; CIELUAIBHBIA pPa3pblB; OCHOBHBIE 3Talbl CYIIHOCTH HUAEH; AITOPUTM
J€JIEHUsT U TIOKOPEHMsI; TEOpHsl MPOOJEMHOrO IOBEACHMS; YCTAaHOBUThH TIJIABHBIC
KOMIIOHEHTBI; caMble OJIN3KUE Mapbl U MEPECEKAIONINECS JTMHEUHbIE CETMEHTHI; TEMa
QJITOpUTMA; B 3aBUCUMOCTU OT OOpa30BaHUs MPOEKTUPOBLIMKA; B OOIIEM U LIEJIOM;
[OLIAaroBoil  00paOOTKOM;  MOATBEPKIEHUE  J0KA3aTEeNbCTB; BO3MOXKHas B
BBIUMCIUTEIbHOM OTHOLUIEHUH METO/IMKA; OTKPBITUE U BU3YaJIbHOE MBIIICHUE.
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II. Answer the following questions using the word combinations and
phrases of the topical vocabulary:

1. What does an algorithm design provide? 2. What is called an algorithm
design? 3. Why is human design a rich source of ideas for a model of algorithm
design? 4. Should the automatic system take the strengths and weaknesses of both
computers and people into account? 5. What task were the designers independently
given? 6. What does the design begin with? 7. How may the idea vary? 8. When does
the designer refine the basic steps of the kernel idea? 9. What does this elaboration
proceed by? 10. What may the designer lay down? 11. What do you know about the
refinement steps?

I11. Explain in English the meaning of:
a feasible technique, creativity, an arbitrary order, stepwise.

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS

I. Make up your own sentences or situations with the following word-
combinations:

knowledge of the subject matter of the algorithm; problem-solving techniques;
to validate one’s observations; as confirming evidence; to search for a different
method; the task of creating algorithms; depending on the designer's background.

I1. Complete the sentences with the words from the box:

fundamental  algorithms difficult engineer variety steps based

1. Designing the right algorithm for a given application is a .... job. 2. Ancient
mathematical literature contains descriptions of algorithms for a ..... of tasks, such as
finding prime numbers and greatest common divisors. 3. The concepts algorithm and
information are ..... in computer science. 4. Our description language is ..... on
algorithms. 5. The number of ..... that an algorithm uses on a particular input may
depend on several parameters. 6. We will try to identify broad themes and design
principles in the development of ..... . 7. For the computer ..... , design relates to
software and hardware components of modern computing systems and computer-
controlled equipment.

II1. a). Study the table and learn phrasal verbs with “lay”.

Lay down means to establish rules or procedures.

Lay into means to criticize angrily.

Lay off means to make an employee redundant.

Lay out means to spend money; to plan or arrange smth.

57




Veretennikova V.P.

b). Choose the correct preposition or adverb to complete each of the

following sentences:
down into off out

1. Our designer laid ..... us when we arrived ten minutes late. 2. They laid .....
a lot of money on their design process. 3. The rules of the design process elaboration
were laid ..... on Thursday. 4. The manager laid ..... two engineers because they
couldn’t exhibit any creativity. 5. The Engineering Council regrets to inform you that
it will have to lay ..... some computer engineers without the creative ability to design
next week. 6. My colleague will really lay ..... me if I tarnish the image of our
computer engineering department. 7. Information technology specialists must lay .....
programs that focus on one specific aspect of computer engineering and cover it in
great depth. 8. We usually lay ..... the management of information resources to meet
the needs of users within an organizational and societal context through the creation,
application, integration, and administration of computing technologies.

¢). Find in the above text and copy out the sentences containing the
phrasal verb “lay”.

IV. Find in the above text and copy out phrases containing adverbs with
the suffix —/y. Say what adjectives are these derivative adverbs formed from,

translate them.

V. Study the grammar table and learn.

Word-building: Suffix -ness is appended to adjectives to form nouns
meaning "the state of being (the adjective)", "the quality of being (the adjective)", or
"the measure of being (the adjective)".

VI. a) Find in the above text nouns with the suffix —ness, copy them out
and translate.

b) Add the suffix —ness to the following stems, make any necessary spelling
changes, and translate the words:

fond, aware, kind, dark, calm, one, happy, heavy, sad, rude, testy, useful.

WRITTEN PRACTICE

I. Choose the proper verb form and write down the translation of each
sentence:

1. Even bad algorithms ..... quickly when applied to small test cases on
extremely fast processors. 2. It is important .... that an algorithm can be polynomial
time even if its running time is not written as » raised to some integer power. 3. An
algorithm is a procedure that ..... any of the possible input instances and transforms it
to the desired output. 4. Divide and conquer typically ..... the problem in half, solves
each half, then stitches the halves back together to form a full solution. 5. Graphs are
important because they ..... to represent essentially any relationship. 6. Describing
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algorithms requires a notation for expressing a sequence of steps ..... . 7. An
algorithm's implementation complexity is often a function of how it ..... .

Keys: splits, has been described, can run, can be used, to realize, takes, to be
performed.

II. Ask questions to which the following statements may serve as the
answers.

1. To apply dynamic programming, we need to construct a recurrence
computing the length of the longest sequence. 2. Many algorithms process items
according to a particular order. 3. In designing algorithms for an optimization
problem, we must prove that our algorithm always gives the best possible solution. 4.
We will seek algorithms that are correct and efficient, while being easy to implement.
5. In order to represent an algebraic expression in a computer program, most systems
seek to store the minimum information. 6. The development of new algorithms is one
of the most active areas of investigation in computer algebra. 7. Computer — algebra
systems have been improved significantly in the past few years.

II1. a) Form the degrees of comparison of the following adjectives:

rich, high, feasible, specific, visual, basic, natural, profitable, novel, great,
different, appropriate, total, reasonable, dynamic, inapplicable, large, new,
vulnerable, major.

b) Find in the above text adjectives in the comparative and superlative
degrees, write out phrases with them.

COMMUNICATIVE SITUATIONS
I. Express your opinion on the following point of view.
An important key to algorithm design is to use sorting as a basic building

block, because once a set of items is sorted, many other problems become easy.

II. Do you know the possible ways of improvement of an algorithm
design?

III. Comment on the following quotation:
“If you do not think about the future, you cannot have one.” (John Galsworthy)
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THE INTERNET OF THINGS

I. Note the pronunciation of the following:
analysis [e'naeles1s]
architecture ['a:kitektfa]
arena [a'rizng]
constituent [ken'strtjuant]
cyber-physical ['saibs-'fizikal]
galaxy ['geeleksi]
interrelation [,ints(:)r'lerfen]
society [so'sareti]
technology [tek'npladsi]
thermostat ['03:mosteet]
ubiquitous [ju(z)'bikwites]
virtual ['v3:tjusl]

I1. Read Text Eleven and get ready to discuss it in the classroom:

Text 11
THE INTERNET OF THINGS

The intriguing Internet of Things is the centre of a conglomeration of bustling
activities, from education, research and standardization to economic planning. While
there is no generally accepted definition of “Internet of Things”, it can be viewed as
the ability for things and people to remotely interact through the Internet anywhere,
anytime, thanks to the timely convergence of many technologies.

Machines, everyday objects and virtual elements (such as digital pictures) now
have the possibility to be identified in the same way as individuals on the Internet of
people. As a result, things can be integrated into a vast web of interrelations where
they can communicate with each other or with people. Essentially, in the world of the
Internet of Things, things are now on par with people. In most cases, thing-to-thing
communications will be found in the business-to-business arena and thing-to-person
communications in the business-to-consumer arena.

ITU defines the Internet of Things as a ‘“global infrastructure for the
information society, enabling advanced services by interconnecting (physical and
virtual) things, based on existing and evolving interoperable information and
communication technologies.” ITU’s foundational definition offers useful insight and
a sound springboard for further analysis and research into the Internet of Things. ITU
points out that the Internet of Things is a “vision”, not a single technology, and that it
has “technological and societal implications.”

There are many more things than people on Earth — the tally of things that
could be part of the Internet of Things varies enormously according to experts. No
matter what the exact number is, it is big! For example, according to estimates made
by Cisco’s Internet Business Solutions Group, some 50 billion devices will be
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connected to the Internet by 2020. These things include mobile devices, parking
meters, thermostats, cardiac monitors, tyres, roads, cars, supermarket shelves and
even cattle.

The Internet-of-Things galaxy encompasses ubiquitous computing, radio-
frequency identification, cyber-physical systems, wireless sensor networks, and
machine-to-machine communications. Other clusters, such as those centred on
pervasive computing, autonomic computing, human-computer interaction, ambient
intelligence, and, more generally, on smart objects, systems and technologies are also
intrinsically connected to the Internet of Things.

The concepts of cyber-physical systems and the Internet of Things are
undeniably intertwined. Cyber-physical systems are physical, biological, and
engineered systems whose operations are integrated, monitored, and/or controlled by
a computational core. Components are networked at every scale. Computing is deeply
embedded into every physical component, possibly even into materials. The
computational core is an embedded system, usually demands real-time response, and
1s most often distributed.

Wireless sensor networks are a fundamental constituent of the Internet of
Things. This domain has strong scientific, technological and industry backing, and
the link with the Internet of Things is immediate. The research of smart dust (a
collection of countless tiny micro-electromechanical systems) and of the Internet of
nano-things provides a window into the future shape of the Internet of Things.

Machine-to-machine communications are the earliest manifestation of the
Internet of Things.

Pioneering data transmission technologies, such as basic telemetry and
industrial control systems can legitimately be seen as machine-to-machine precursors.
Over the years, machine-to-machine communication has evolved towards advanced
remote monitoring and control. Machine-to-machine communication has begun to
offer enabling platforms, integrating mobile and/or fixed, wired and/or wireless
networking architectures (such as wireless personal area networks), and cellular and
satellite (including global positioning system) services.

(From ITU News magazine)

Commentary

ITU: The International Telecommunication Union, originally the International
Telegraph Union (French: Union Internationale des Télécommunications), is a
specialized agency of the United Nations (UN) that is responsible for issues that
concern information and communication technologies.

Cisco: Cisco Systems, Inc.is an American multinational corporation
headquartered in San Jose, California, that designs, manufactures, and sells
networking equipment.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:
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HapaBHE C; CKOIUICHUE CYETIMBOM NEATEIbHOCTH; TPEOYeT OTBET B PEalbHOM
BPEMEHH; MPEUIOKUTh pa3peliaonue miarGopmbl; MPEAIIECTBEHHUKN OT MAIIUHbBI
K MalllMHe; HEOCIOPUMO IEpEeIUICTEHbl; AUCTAaHLUMOHHO B3aUMOJCHCTBOBATD;
COBMECTUMasi MH(POpMALUsl; BO3MOKHOCTb ObITh MAECHTU(PUIMPOBAHHBIMU; MOJACUET
Bellel; (yHIaMeHTaJIbHbI KOMIIOHEHT; COIVIACHO OLIEHKaM; OOIIMpHas MayTHHA
B3aUMOCBS3€1; NPOMBILNUICHHAA IOAAEPKKA; IIOJE3HOE IIOHMMAaHUE; apXUTEKTypa
OecrIpoBOJHONW CETH; COLMaJbHBbIE IOCIEACTBUS; CBOEBPEMEHHOE COJMKEHUE;
TPaMIUIMH  JUIA  JAJIBHEMIIEr0 AaHAJIM3a W WCCIENOBAaHUM;  OIPEIEIICHUE
Paauo4acTOTBHI.

II. Look through the text again and find the answers to the following
questions:

1. What is the centre of a conglomeration of bustling activities, from education,
research and standardization to economic planning? 2. How can the definition of the
Internet of Things be viewed? 3. What possibility do machines, everyday objects and
virtual elements have? 4. Can things be integrated into a vast web of interrelations? 5.
Are things on par with people now? 6. How does ITU define the Internet of Things?
7. What does ITU’s foundational definition offer into the Internet of Things? 8. How
many devices will be connected to Internet by 20207 9. What do these things include?
10. What does the Internet of Things galaxy encompass? 11. What concepts are
undeniably intertwined? 12. What are cyber-physical systems? 13. Is computing
embedded into every physical component? 14. What are wireless sensor networks?
15. What is the earliest manifestation of the Internet of Things? 16. What can be seen
as machine-to-machine precursors? 17. Has machine-to-machine communication
evolved over the years? 18. What has it begun to offer?

II1. Explain in English the meaning of:
cyber-physical systems, information society, real-time response.

IV. Retell the above text using the word combinations from Exercise I.
WORKING ON WORDS

I. Study the following word combinations and make up your own
sentences or situations with them:

to be deeply embedded into, an accepted definition, the Internet of Things, a
global positioning system, the earliest manifestation, to remotely interact, a vast web
of interrelations, to communicate with each other, existing and evolving, centred on
pervasive computing, to be on par, at every scale, advanced remote monitoring.

II. Find in the above text and copy out phrases in which the preposition
into is used. Translate them.
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I11. a). Study the table and learn phrasal verbs with “poin?”.

Point out means to make someone aware of something.
Point up means to emphasize something, esp. by identifying.
Point off means to mark off from the right-hand side (a number of decimal
places) in a whole number to create a mixed decimal. (Mathematics)
(From Collins English Dictionary)

b). Choose the correct preposition or adverb to complete each of the

following sentences:
out up off

1. James agreed to check up whether his assistant had pointed .....the correct
number of decimal places in this calculation. 2. Their research points ..... the
problems of finding a solution to advanced remote monitoring. 3. My colleague
pointed ..... that I only had a week to get finished the whole experiment on human-
computer interaction. 4. The conference pointed ..... the discrepancy in the
application and integration of computing technologies. 5. You forgot to point .....
three decimal places in this equation. 6. The user pointed ..... that there were certain
flaws in the future shape of the Internet of Things. 7. We pointed ..... the difficulties
he would encounter integrating wired or wireless networking architectures. 8. He
pointed me ..... a vast web of interrelations.

¢). Find in the above text and copy out the sentence containing the phrasal
verb”point”.

IV. Complete the sentences with words from the box.

notification  prerequisite  generally identifiable unauthorized
applied existing  generated

1. Each thing is uniquely ..... through its embedded computing system. 2.
These devices collect useful data with the help of various ..... technologies and then
autonomously flow the data between other devices. 3. Radio-frequency identification
was seen by Kevin Ashton as a .... for the Internet of things. 4. A significant
transformation is to extend "things" from the data ..... from devices to objects in the
physical space. 5. Smart home technology .... in this way can provide users with
more freedom and a higher quality of life. 6. The Internet of Things devices can be
used to enable remote health monitoring and emergency ..... systems. 7. The risk
with this is that the Internet of Things device could be easier to attack allowing .....
access to the device or the data. 8. We don’t have any ..... accepted definition of
“Internet of Things”.

V. Find in the above text and copy out sentences in which linking

expressions such as and as a result are used. Translate the sentences with them.
Say which of these linking expressions:
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a) expresses a reason?
b) introduces clarification?

WRITTEN PRACTICE

I. Study the grammar table and learn.

Relative clauses — whose and where
We use whose in relative clauses instead of his/her/their:
we saw some people car had broken down
— We saw some people m car had broken down.
We use whose mostly for people.
We can use where in a relative clause to talk about places:
the hotel — we stayed — wasn’t very clean

— The hotel where/ we stayed wasn’t very clean.

II a). Translate the following complex sentences paying attention to the
word order in the subordinate clauses with whose and where.

1. I want to create and maintain a unique, sophisticated website where
professional management is needed. 2. Yesterday I spoke with the scientist whose
new research revealed that security was viewed as a major challenge to the 10T’s
growth. 3.1t is still the place where you get to work with your visitors directly to
decide how the interaction will flow. 4. Internet of Things describes a world where
just about anything can be connected and communicated in an intelligent fashion. 5.
At the conference I met the developer of this concept whose team conducted an
additional research and described the implementation. 6. They like to play the game
of geography, where two players alternately think of names of countries. 7. Each
player must think of a country whose name begins with the same letter that the
previously named country ends with. 8. This equation is often used to estimate the
probability where several events can be joined.

b). Find in the above text and copy out complex sentences having relative
clauses with whose and where.

III. Translate the following sentences into English using the words and
word combinations of the topical vocabulary:

1. «Matepuer Bemeir» (IoT) MokeT H3MEHUTh U y)KE€ MEHSET pabdoTy
CKJIQJICKUX JIOTUCTUYECKHX KOMIUIEKCOB. 2. MHTepHeT Belel mpeacraBisieT coOoit
OUEHb BAXXHOE HANpPABJICHHE pPAa3BUTUS YEJIOBEYECTBA U TEXHOJOTMYECKOTrO
nporpecca B uenoM. 3. Jlis Bueapenus [oT ucnonb3ytorcs pa3zindHble TEXHUYECKHUE
MOJIeNId OOecreyeHusl CBSI3M, Kaxkaas M3 KOTOPbIX HMEET CBOM COOCTBEHHBIE
xapakTepucTuku. 4. IHTepHeT Belled Mo3BOJUT pa3padoTaTh TaKUE TMHAMUYECKHE
CETH, KOTOpble OyAyT COCTOSITh M3 MUJUIHAPJIOB PA3IMYHBIX YCTPOWCTB U CMOTYT
oOMeHuBaThCs HHPOpMameil apyr ¢ apyrom. 5. Bce mudpossie anamgoru Oynyt B
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COCTOSIHUM BOCIIPUHUMATh HH(POPMAIIHIO, TOCTYMAIOINIYI0 U3 OKPYXKAIOIIETO MHUPA,
BCTYIaTh BO B3aMMOJICHCTBHUE C PA3IMYHBIMHU MpPEIMETaMH, a TaKKe OOMEHUBATHCS
unpopmanmeit. 6. Ilox TepmuHoM «MHTEpHET BemIe» CKpPBIBACTCS KOHIICIIIIHS
UH()OPMAIIMOHHON KOMMYHHMKAIIMOHHOW CE€THU MEXIy OOJIBIIMM KOJMYECTBOM
pPa3IMYHBIX  (PU3MUECKUX OO0BEKTOB (BelIeil), KOTOphble OYIyT OCHAIICHBI
HEOOXOIUMBIM 000PYIOBAHHEM JIJISl CBSI3M C BHEIIHEH CPeIoN WM JPYT C IPYyTOM. 7.
B nacrosmee BpeMsi MHTepHET Beliel paccMaTpuBaeTCsl KakK HMHTEIUIEKTyaJlbHas
OKpY’Karolas cpeja U BCEMPOHUKAIOIINE KOMIBbIOTEpHbIE cCUCTEMBI. 8. B pesynbrare
MOXET BO3HMKHYTh COBEPIIEHHO HOBas cpela, B KOTOPOW  HWHTEIUIEKT,
peanu30BaHHbBI Yepe3 NpPOrpaMMHbIE MPUIOKEHHS, CMOXKET OLIEHUBATh BEIIIH,
MIPOUCXOISINE B PU3NIECKOM MHUPE.

IV. Choose the proper verb form and write down the translation of each
sentence:

1. We assume without loss of generality that q has no variables in common
with p except x, and ..... the value of x. 2. This is incorrect because you ..... how to
produce x deterministically when it exists. 3. Each machine requires only O(nk)
states ..... the counting. 4. You must ..... a total recursive function that grows
asymptotically faster than any provably total recursive function. 5. We have shown
that the guessing ..... either universally or existentially so as not to increase the
number of alternations along any computation path. 6. This exercise was not ...... as
an endurance test. 7. Because these strings are of polynomial length in n and C is
sparse, the string y, ..... of polynomial length. 8. This subformula says that the
machine ..... at time 0 in its start state.

Keys: starts, to do, can be done, meant, does not change, build, have not
shown, is.

V. Choose the verb form in the brackets that best completes the sentence.

1. The 10T is significant because an object that can represent itself digitally
(becomes, become, to become) something greater than the object by itself. 2. With
the internet of things, the physical world is (becoming, become, became) one big
information system. 3. The quality and scope of the data across the Internet of Things
(generates, generating, to generate) an opportunity for much more contextualized and
responsive interactions with devices to create a potential for change. 4. As devices
(become, becomes, to become) more connected thanks to the IoT, security and
privacy have become the primary concern among consumers and businesses. 5. The
smart lighting system (allows, allow, allowing) a city to intelligently provide the right
level of lighting needed by time of day, season, and weather conditions. 6. Sensors
installed inside equipment will (monitor, be monitored, monitored) if any parts have
exceeded their designed thresholds, and will automatically (send, sent, to send)
reports to owners and manufacturers. 7. These devices will (bridge, bridging, bridged)
the gap between physical and digital world to improve the quality and productivity of
life, society and industries.
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TOPICS FOR DISCUSSION

I. Do you think things are now on par with people in the world of the
Internet of Things? What are the advantages and disadvantages of the Internet
of Things?

I1. Prove the following fact:

With the ubiquity of computers and computer-based systems in the world
today, computer engineers must be versatile in the knowledge drawn from standard
topics in computer science and electrical engineering as well as the foundations in
mathematics and sciences.

II1. What do you think of the following statement? What could you add?
Necessity is the mother of invention. Inventions are solutions to different
problems.
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VERY-LARGE-SCALE INTEGRATION

I. Note the pronunciation of the following:
automated ['>:temertid]
hierarchical [,harsr'a:kikal]
microchip ['markreu, tf1p]
minimizing ['minimaizin]
modular ['mbdjuls]

Moore's Law [muaz I>1]

partitioning [pa:'ttfenin]
rectangular [rek'teengjuls]
schematics [ski'maetiks]

synthesis ['sin@1sis]
wafer ['welfa]

II. Read Text Twelve and get ready to discuss it in the classroom:

Text 12
VERY-LARGE-SCALE INTEGRATION

Very-large-scale integration (VLSI) is the process of creating an integrated
circuit (IC) by combining hundreds of thousands of transistors or devices into a single
chip. VLSI began in the 1970s when complex semiconductor and technologies were
being developed. The microprocessor is a VLSI device. Before the introduction of
VLSI technology most ICs had a limited set of functions they could perform.
An electronic circuit might consist of a CPU, ROM, RAM and other glue logic. VLSI
lets IC designers add all of these into one chip.

Scientists who had worked on radar returned to solid-state device development.
With the invention of transistors at Bell Labs in 1947, the field of electronics shifted
from vacuum tubes to solid-state devices.

With the small transistor at their hands, electrical engineers of the 1950s saw
the possibilities of constructing far more advanced circuits. However, as the
complexity of circuits grew, problems arose. One problem was the size of the circuit.
A complex circuit like a computer was dependent on speed. If the components were
large, the wires interconnecting them must be long.

The electric signals took time to go through the circuit, thus slowing the
computer.

The invention of the integrated circuit by Jack Kilby and Robert Noyce solved
this problem by making all the components and the chip out of the same block
(monolith) of semiconductor material. The circuits could be made smaller, and the
manufacturing process could be automated. This led to the idea of integrating all
components on a single silicon wafer, which led to small-scale integration (SSI) in
the early 1960s, medium-scale integration (MSI) in the late 1960s, and then large -
scale integration (LSI) as well as VLSI in the 1970s and 1980s, with tens of
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thousands of transistors on a single chip (later hundreds of thousands, then millions,
and now billions).

Structured VLSI design is a modular methodology originated by Carver
Mead and Lynn Conway for saving microchip area by minimizing the interconnect
fabrics area. This i1s obtained by repetitive arrangement of rectangular macro blocks
which can be interconnected using wiring by abutment. An example is partitioning
the layout of an adder into a row of equal bit slices cells. In complex designs this
structuring may be achieved by hierarchical nesting. Structured VLSI design had
been popular in the early 1980s, but lost its popularity later because of the advent of
placement and routing tools wasting a lot of area by routing, which is tolerated
because of the progress of Moore's Law.

A primary task for VLSI designer is to translate circuit schematics into silicon
form (this process is called physical design). Current designs, unlike the earliest
devices, use extensive design automation and automated logic synthesis to lay out the
transistors, enabling higher levels of complexity in the resulting logic functionality.
Certain high-performance logic blocks like the SRAM (static random-access
memory) cell, are still designed by hand to ensure the highest efficiency.

(From Wikipedia, the free encyclopedia)

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

HaMHOTO 00Jiee MPOJABUHYTHIE CXEMbI; HHTETPALIU MAJIOTO YPOBHS; B OTIHYNE
OT CaMbIX PaHHUX YCTpPOMICTB; paBHbIE SYEHKH CPE30B OWUT; OrpaHUYEHHBIA HAOOD;
BBICOKOIIPOU3BOJIUTENbHBIE ~ JIOTUYECKHE  OJIOKM;  MOAYJIbHAasT  METOJIOJIOTHS;
pa3pabaThlBAIUCh TEXHOJOTMM; TBEPAOTEIbHOE YCTPOICTBO; HEpapXUUYECKUM
BJIOXKEHUEM; IPOBOJKA TpaHMIIEH; MPOUTH Yepe3 cxeMy; M oOecnedeHus
MaKCHUMaIbHON 3((PEKTUBHOCTH; 00JACTh COEAMHUTEIIbHBIX TKAHE.

II. Answer the following questions using the word combinations from
Exercise I:

1. What kind of process is very-large-scale integration? 2. When did VLSI
begin? 3. What might an electronic circuit consist of? 4. When and why did the field
of electronics shift from vacuum tubes to solid-state devices? 5. Why did problems
arise as the complexity of circuits grew? 6. How did the invention of the integrated
circuit solve the problem of slowing the computer? 7. What did the idea of
integrating all components on a single silicon wafer lead to? 8. Who is a modular
methodology originated by? 9. Why did the structured VLSI design lose its
popularity? 10. What is a primary task for a VLSI designer? 11. What logic blocks
are still designed by hand?

III. Retell the above text using as many of the word combinations from
Exercise I as you can.
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WORKING ON WORDS

I. Re-write the following transcribed words into English spelling:
[e'retnd3ment] [,Intr'gre1fen] ['splid-stert] [rek'tzengjule] [1n'venfen] ['mbnauli6]

['reendem-'aek ses]

I1. Make up your own sentences or situations with the following phrases:

to create an integrated circuit, a limited set of functions, far more advanced
circuits, to lay out the transistors, to solve the problem, to interconnect using wiring
by abutment, to ensure the highest efficiency.

I11. Use the following phrasal verbs in the sentences of your own:
to work on, to be dependent on, to translate into, to combine into, to lay out, to

concern with.

IV. Complete the sentences with the words from the box:

design semiconductor gates mind designers devices advances|

1. The first ..... chips held two transistors e ach. 2. Designers must keep ever
more of these rules in ..... while laying out custom circuits. 3. As microprocessors
become more complex due totechnology scaling, microprocessor ..... have
encountered several challenges. 4. Subsequent.....added more transistors, and as a
consequence, more individual functions or systems were integrated over time. 5.

Today’s microprocessors have many millions of ..... and billions of individual
transistors. 6. Such improvements in technique led to ...... with hundreds of logic
gates, known as medium-scale integration (MSI). 7. Several ..... philosophies have

been developed to aid this new design flow.
WRITTEN PRACTICE

I. Choose the necessary verb form from the box and translate the
sentences:

was desired held wereintended led to fabricate was trying

1. The first integrated circuits ..... only a few devices, perhaps as many as
ten diodes, transistors, resistors and capacitors. 2. It has made possible ..... one or
more logic gates on a single device. 3. In the mid-1920s several inventors attempted
devices that ..... to control current in solid-state diodes and convert them into triodes.
4. The VLSI designer ..... to translate circuit schematics into silicon form. 5. There

... an effort to name and calibrate various levels of large-scale integration above
VLSI. 6. The use of silicon and germanium crystals ..... to improvements in
fabrication and theory. 7. He proved by mathematical methods that the system had
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certain ..... properties, and that certain undesired effects (such as deadlock) could not
occur.

II. Write down all possible questions to the following sentence:
Complex semiconductor and technologies were being developed at that time.

II1. Find in the above text and copy out sentences containing modal verbs
with the Infinitive Passive.

IV. Supply possessive pronouns in agreement with their nouns in the
following sentences:

1. Fabricators generally provide libraries of components for ..... production
processes, with simulation models that fit standard simulation tools. 2. You can not
imagine a day without an electronic gadget because electronics have become a part of
..... daily lives. 3. Creating an adequate model of a module requires an in-depth
understanding of ..... internal operation. 4. He developed ..... integration technology
to help increase the number of components on a single chip. 5. Our engineer also
predicted that semiconductor technology would increase ..... effectiveness every
year. 6. This technology helped immensely to reduce the size of devices and
significantly on ..... speed. 7. Carver Mead and Lynn Conway designed ..... modular
methodology for saving microchip area by minimizing the interconnect fabrics area.
8. Structured VLSI design lost ..... popularity later because of the progress
of Moore's Law. 9. Preparation for professional practice requires graduates to have an
understanding of ..... responsibilities associated with engineering practice. 10. In a
few more years, we developed back-ends to perform ..... logic synthesis.

V. Translate the sentences and define the italicized verb forms:

1. Terms suggesting greater than VLSI levels of integration have been no
longer in widespread wuse. 2. Our chip designers couldn’t analyze entire
semiconductor chips yesterday. 3. When a key is pressed, released or held down, the
keyboard sends a packet of information known as a scan code to the computer. 4. The
study of computer programming itself investigates various aspects of the use of the
programming language and complex systems. 5. Often the chips were easier to lay
out and more likely to function correctly, since their designs could be simulated more
thoroughly prior to construction. 6. Although the languages and tools have evolved,
this general approach of specifying the desired behavior in a textual programming
language remains the basis of digital IC design today.

VI. Translate the following sentences paying special attention to the
infinitives as parts of compound nominal predicates.

The infinitive after the linking verb BE is part of the compound nominal predicate.

1. The task of our designers is now to simulate across multiple
fabrication processes before a chip is certified ready for production. 2. The aim of
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their attack is to reconstruct the original word from the signal. 3. The problem was to
make the size of the circuit smaller. 4. The basic concept was to use reliable, low-
cost, relatively low-technology IC processes, and pack a large number of projects per
wafer. 5. The approach is to acquire the raw signal directly from the antenna and to
process the entire captured electromagnetic spectrum. 6. Their aim is to lead to large-
scale integration (LSI), i.e. systems with at least a thousand logic gates. 7. The
objective of diagnosis is to determine the location of the fault. 8. Its function is to
ensure functional equivalence at the logical level. 8. A primary task for VLSI
designer is to translate circuit schematics into silicon form.

VII. Translate the following sentences using the words and word
combinations of the topical vocabulary.

1. Kaxnmast Oonplnas MHTETpajbHas CXeMa MpPEJCTaBisieT coOOM KpuCTail
pa3MepoM B HECKOJIBKO KBaJIpaTHbIX MWIIMMETPOB, B KOTOPOM COCPEIOTOYEHBI
JECSTKU ThICSY MOJyIPOBOJHUKOBBIX 3JIeMeHTOB. 2. IlpenMyinectBamMu JHOAHBIX
MaTpUll SBJSIOTCS MPOCTOTAa M HEOOJbIIas 3aHMMaeMas Ha KpUCTalle IUIOIalb, a
HEJOCTAaTKOM — 3HAUUTEIbHBIE TOKH, HOTpPEOJsieMble IO BXOJaM MAaTpULbl. 3.
WHuTerpanbHas MUKpOCXeMa MPEJCTABIAET COOOM MHUKPOIJIEKTPOHHOE YCTPOWCTBO,
CXEMY OIpEAENEHHON CIO0KHOCTH, KOTOpasi U3rOTaBIMBAETCS HA MOIYIPOBOAHUBOM
KpucTtajuie nin mi€Hke. 4. [InéHouHas TeXHOJIOrusl AEIUTCS Ha JABa HAINpPaBJICHMUS,
CBA3aHHBIX COOTBETCTBEHHO C MCIOJb30BAHUEM TOHKUX WA TOJICTBIX IUIEHOK. 5.
HuTerpanbHbie cxembl pa3pabaTbiBalOTCA M BbITycKaroTcs cepusimu. 6. Lludposeie
MHTETPAIbHBIE MUKPOCXEMBI MPUMEHSIOT B YCTPONCTBaX OOpaOOTKH AUCKPETHOU
uH(pOpMaLMH, a TaK )K€ B CUCTEMaxX aBTOMATHKU. 7. BONbIyi0 HHTErpaibHyIO CXeMy
CO3/1alI0T METOJAMHM IUIAHAPHON TEXHOJIOTUU MyTEM (OPMUPOBAHUS UX DIEMEHTOB
C OJIHOW CTOPOHBI MOTYIPOBOIHUKOBOM IJIACTUHBI (ITOAJIONKKH).

TOPIC FOR DISCUSSION

I. Express your opinion on the following point of view:

Computer scientists concern themselves primarily with the theoretical and
algorithmic aspects of computing with a focus on the theoretical underpinnings of
computing.
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DATABASE

I. Note the pronunciation of the following:
accessed ['aeksest]
altering ['2:lterin]
concurrency [ken'karensi|
database ['de1ts,be1s]
dominant ['dominant]
insertion [1n's3:fen]
necessitate [n1'sesitert]
relational [r1'lezfenl]
resilience [r1'z1lzens]
retrieval [r1'trizvel]

I1. Read Text Thirteen and get ready to discuss it in the classroom:

Text 13
DATABASE

A database is an organized collection of data, generally stored and accessed
electronically from a computer system. Where databases are more complex they are
often developed using formal design and modeling techniques.

The database management system (DBMS) is the software that interacts with
end users, applications, the database itself to capture and analyze the data and
provides facilities to administer the database. The sum total of the database, the
DBMS and the associated applications can be referred to as a "database system".
Often the term "database" is also used to loosely refer to any of the DBMS, the
database system or an application associated with the database.

Computer scientists may classify database-management systems according to
the database models that they support. Relational databases became dominant in the
1980s. These model data as rows and columns in a series oftables, and the vast
majority use SQL for writing and querying data. In the 2000s, non-relational
databases became popular, referred to as NoSQL because they use different query
languages.

Formally, a "database" refers to a set of related data and the way it is
organized. Access to this data is usually provided by a "database management
system" (DBMS) consisting of an integrated set of computer software that
allows users to interact with one or more databases and provides access to all of the
data contained in the database (although restrictions may exist that limit access to
particular data). The DBMS provides various functions that allow entry, storage and
retrieval of large quantities of information and provides ways to manage how that
information is organized.

Outside the world of professional information technology, the term database is
often used to refer to any collection of related data (such as a spreadsheet or a card
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index) as however size and usage requirements typically necessitate use of a database
management system. Existing DBMSs provide various functions that allow
management of a database and its data which can be classified into four main
functional groups:

Data definition — Creation, modification and removal of definitions that define
the organization of the data.

Update — Insertion, modification, and deletion of the actual data.

Retrieval — Providing information in a form directly usable or for further
processing by other applications. The retrieved data may be made available in a form
basically the same as it is stored in the database or in a new form obtained by altering
or combining existing data from the database.

Administration — Registering and monitoring users, enforcing data security,
monitoring performance, maintaining data integrity, dealing with concurrency
control, and recovering information that has been corrupted by some event such as an
unexpected system failure.

Both a database and its DBMS conform to the principles of a
particular database model. "Database system" refers collectively to the database
model, database management system, and database.

Databases and DBMSs can be categorized according to the database model(s)
that they support (such as relational or XML), the type(s) of computer they run on
(from a server cluster to a mobile phone), the query language(s) used to access the
database (such as SQL or XQuery), and their internal engineering, which affects
performance, scalability, resilience, and security.

(From Wikipedia, the free encyclopedia)

Commentary

SQL (pronounced es-kjui-¢l) stands for Structured Query Language. SQL is
used to communicate with a database. According to ANSI (American National
Standards Institute), it is the standard language for relational database management
systems.

XQuery (XML Query) is a query and functional programming language that
queries and transforms collections of structured and unstructured data, usually in the
form of XML, text and with vendor-specific extensions for other data formats (JSON,
binary, etc.).

XML stands for eXtensible Markup Language. XML is a markup language
much like HTML. XML was designed to store and transport data as well as to be self-
descriptive.

DBMS (database management system) is system software for creating and
managing databases. The DBMS provides users and programmers with a systematic
way to create, retrieve, update and manage data.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:
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paboTa ¢ KOHTpOJEM Mapajlein3Ma; OpPraHU30BAHHBIA COOp MaHHBIX; Kak
CTPOKH U CTOJOLbI; COOMpaTh U aHAIM3UPOBATh JAHHBIE; HA0OpP CBA3AHHBIX JIAHHBIX;
NyTEM MU3MEHEHMs WIM OOBEIUHEHUS! CYIIECTBYIOIIMX JIAHHBIX; PEJILUOHHBIE 0a3bl
JAHHBIX; UHTEIPUPOBAHHBIM HA0OpP KOMIBIOTEPHOTO MPOrpPaMMHOr0 OOecredeHus;
MOKMCK OOJIBIIOT0 KOJIMYECTBA MH(POPMALIMU; YCTOMYHUBOCTh U O€30M1aCHOCTb.

II. Memorize the following word combinations and make up your own
sentences or situations with them:

to be corrupted by some event; to capture and analyze the data; retrieved data;
as rows and columns; to maintain data integrity; to update and manage data.

ITII. Answer the following questions using the word combinations from
Exercises I and 1I:

1. What is a database? 2. What does the database management system interact
with? 3. May computer scientists classify database-management systems according to
the database models that they support? 4. When did relational databases become
dominant? 5. What uses SQL for writing and querying data? 6. What does a database
management system consist of? 7. How many functional groups can the functions be
classified into? 8. What does data definition mean? 9. When can information be
corrupted? 10. How can databases and DBMSs be categorized?

IV. Retell the above text using as many of the words and word
combinations from Exercises I and II as you can.

WORKING ON WORDS

I. a). Study the table and learn phrasal verbs with “deal”.

Deal with somebody means to take an appropriate action in a particular
situation or according to who you are talking to, managing, etc.
She is used to dealing with all kinds of people in her job.
Deal with somebody/something means to do business with a person, a
company or an organization.
We have dealt with their company for many years.
Deal with something means to solve a problem, perform a task.
Have you dealt with these letters yet?
Deal something out means to share something out among a group of people.
The profits were dealt out among the investors.
Deal in something means to buy and sell a particular product.
Our company deals in computer software.
From the Oxford Advanced Learner's Dictionary

b). Choose the correct preposition to complete each of the following
sentences: with  out
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1. He dealt ... recovering information that was corrupted by such an
unexpected system failure. 2. These application requirements must be dealt ... among
market research firms. 3. Database security deals ... all various aspects of protecting
the database content, its owners, and its users. 4. This database management system
deals ... modeling, storage, and retrieval of multi-dimensional arrays such as satellite
images and climate simulation output. 5. Tasks such as loading data, building indexes
and evaluating queries will be dealt ... among our special authorized personnel. 6.
Database access control deals ... controlling who (a person or a certain computer
program) is allowed to access information in the database. 7. The authorization rights
to view payroll data are dealt ... only among the financial group of users and view
medical data among the others. 8. The government must now deal
the problem of high unemployment.

II. Fill in the blanks with corresponding adjectives from the list below.

1. Database servers are dedicated computers that hold the ... databases. 2.
RAID disk arrays are used for ... storage. 3. In recent years, there has been a ...
demand for massively distributed databases with ... partition tolerance. 4. Main
memory databases are ... than disk databases, and so are often used. 5. A mobile
database can be carried on or synchronized from a ... computing device. 6. Existing
DBMSs provide ... functions that allow management of a database. 7. Hardware
database accelerators, ... to one or more servers via a high-speed channel, are also
used in large volume transaction processing environments. 8. End-user databases
consist of data ... by individual end-users. 9. A database management system
(DBMS) consists of an ... set of computer software that allows users to interact with
one or more databases.

Integrated, faster, mobile, actual, high, developed, stable, various, connected, strong
WRITTEN PRACTICE

I. Choose the necessary verb form from the box and translate the
sentences:

Providing to provide 1is designed used to represent wupdating  based
respond  detailed

1. A graph database uses graph structures with nodes, edges, and properties
..... and store information. 2. XML databases are a type of structured document-
oriented database that allows querying ...... on XML document attributes. 3.
An active database includes an event-driven architecture which can ..... to conditions
both inside and outside the database. 4. Operational databases store ..... data about
the operations of an organization. 5. He usually uses a special kind of database
for knowledge management, ..... the means for the computerized collection,
organization, and retrieval of knowledge. 6. We aim ..... the same scalable
performance of SQL systems for online transaction processing. 7. This term is often
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..... casually to refer to both a database and the DBMS. 8. Data security prevents
unauthorized users from viewing or ..... the database. 9. A document-oriented
database ..... for storing, retrieving, and managing document-oriented information.

I1. State functions of the past participles in the following sentence:

An embedded database system is a DBMS which is tightly integrated with
application software that requires access to stored data in such a way that the DBMS
is hidden from the application's end-users.

IT1. Write down all possible questions to the following sentences:

1. The main way to classify databases involves the type of their contents.

2. Computer scientists may classify database-management systems according
to the database models that they support.

3. My information has been corrupted by an unexpected system failure.

IV. Translate the following sentences using the words and word
combinations of the topical vocabulary.

1. baza naHHBIX — 3TO OPraHM30BaHHas CTPYKTypa, IPEAHA3HAYCHHAs IS
XpaHeHusi, U3MEHEeHHs U  oOpabOTKM  B3aUMOCBSI3aHHOM  MH(pOpMaluy,
PEUMYIIECTBEHHO OOJbpImMX 00BEMOB. 2. CucTeMa ymnpaBieHUs Oa3aMHu JaHHBIX
IpecTaBisieT cOO0M KOMIUIEKC MPOTPaMMHBIX CPEACTB, HEOOXOIUMBIX AJIs CO3AaHUS
CTPYKTYphl HOBOM 0a3bl, €€ HAMOJHEHUs, PEJAKTUPOBAHUS U OTOOpaKEeHUs
uHpopmanuu. 3. Vcnonp3oBaHHe PENSIUOHHBIX 0a3 JAHHBIX OBUIO MPENJIOKEHO
nokropoM Kognom B 1970 roay. 4. IIpu nomomu SQL MOXHO BBIIIONHSTH 3aIIPOCHI,
KOTOpBIE BO3BpALIAlOT HAOOPHI JAHHBIX, MOJTYYaeMbIX W3 OJHOW WM HECKOJIbKUX
tabnuu. 5. JlaHHBII anropuTM XOpoIIo paboTaeT JUIIb MOTOMY, YTO 00a UCXOIAHBIX
MaccuBa ObUIM 3apaHee OTCOpTUpOBaHbl. 6. lcxoaHbli MaccuB J€IUTCS Ha
[IOJIMACCHUBBI, COCTOSALIME M3 OIHOrO 3JjeMeHTa. /. ba3a JaHHBIX XpaHUTCA W
oOpalaTeIBaeTCs B BBIYMCIUTENBHON CUCTEME.

V. Make up sentences, using expressions furnished below. Pay attention to
the diversity of the functions of the gerund and complexes with the gerund in the
sentence.

Prevented from an unexpected system damaging; for writing and querying
data; dealing with concurrency control; objected to having changed; stopped
providing information; without warning us; by altering or combining existing data;
without revealing any information corruption; protecting specific chunks of data;
went on arguing; will insist on enforcing data security.

VI. Collect all the material about data bases and write down a short
abstract.
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TALKING TOPICS:

I. Prepare your arguments for the following statement or against it.

XML databases are mostly used in applications where the data is conveniently
viewed as a collection of documents, with a structure that can vary from the very
flexible to the highly rigid: examples include scientific articles, patents, tax filings,
and personnel records.

I1. Comment on the following:

Data security in general deals with protecting specific chunks of data, both
physically (i.e., from corruption, or destruction, or removal), or the interpretation of
them, or parts of them to meaningful information (e.g., by looking at the strings of
bits that they comprise, concluding specific valid credit-card numbers).
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ENERGY CONSERVATION

I. Note the pronunciation of the following:
audit ['>:d1t]
eco-sufficiency ['itkou-se'fifensi]
environmental [1n vareren'mentl]
hierarchy ['hatera:ki]
hydroelectric [,hardraut'lektrik]
kinetic [kar'netik]
nuclear ['njukiza]
wastage ['weistidz]

I1. Read Text Fourteen and get ready to discuss it in the classroom:

Text 14
ENERGY CONSERVATION

Energy conservation is the effort made to reduce the consumption of energy by
using less of an energy service. This can be achieved either by using energy more
efficiently (using less energy for a constant service) or by reducing the amount of
service used (for example, by driving less). Energy conservation is a part of the
concept of eco-sufficiency. Energy conservation reduces the need for energy services
and can result in increased environmental quality, national security, personal
financial security and higher savings. It is at the top of the sustainable energy
hierarchy. It also lowers energy costs by preventing future resource depletion.

Energy can be conserved by reducing wastage and losses, improving efficiency
through technological upgrades and improved operation and maintenance. On a
global level energy use can also be reduced by the stabilization of population growth.

Energy can only be transformed from one form to other, such as heat energy to
motive power in cars, or kinetic energy of water flow to electricity in hydroelectric
power plants. However machines are required to transform energy from one form to
other. It is possible to minimize losses by adopting green engineering practices to
improve life cycle of the components.

Some countries employ energy or carbon taxes to motivate energy users to
reduce their consumption. Carbon taxes can force consumption to shift to nuclear
power and other energy sources that carry different sets of environmental side effects
and limitations. On the other hand, taxes on all energy consumption can reduce
energy use across the board while reducing a broader array of environmental
consequences arising from energy production. For example, the state of California
employs a tiered energy tax whereby every consumer receives a baseline energy
allowance that carries a low tax. As usage increases above that baseline, the tax
increases drastically. Such programs aim to protect poorer households while creating
a larger tax burden for high energy consumers.
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One of the primary ways to improve energy conservation in buildings is to
perform an energy audit. An energy audit is an inspection and analysis of energy use
and flows for energy conservation in a building, process or system with an eye
toward reducing energy input without negatively affecting output. This is normally
accomplished by trained professionals and can be part of some of the national
programs. Recent development of smartphone apps enables homeowners to complete
relatively sophisticated energy audits themselves.

Building technologies and smart meters can allow energy users, both
commercial and residential; to visualize the impact their energy use can have in their
workplace or homes. Advanced real-time energy metering can help people save
energy by their actions.

(From Wikipedia, the free encyclopedia)

Commentary
Smartphone apps: The word "app" is an abbreviation for "application." It's a
piece of software that can run through a web browser or offline on your computer,
and on a smart phone, tablet or other electronic devices, including smart TVs and
smart watches. Apps may or may not have a connection to the internet.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

VYObITKH U TOTEpU; NPUMEHAS «3€NEHBIe» HH)KEHEPHbIE METOJbI; OOoJbIIas
HAJIOTOBasi Harpy3Ka JAJsl MOTpeduTesneil BRICOKOM HEPIHM; SHEPreTUUECKUIl ayauT;
HHEProcOepekeHNe; C MPULEIOM Ha CHIDKEHHE JHEpro3aTpaT; yMEHBIIUTh HX
NoTpeOIeHUE; YCTOWYMBAsI SHEPreTUUECcKas Hepapxusi; MHOTOYPOBHEBBI HaJIOI Ha
DHEPIUI0; SKOHOMHUTH DJHEPIUI0; KOHLENMIMS OSKOJOTMYHOCTH; Y4YET DSHEPrUU B
pEaJIbHOM BpEMEHM; OyIylllee HCTOLIEHUE PECYPCOB; HKOJIOTMYECKUE MOOOYHBIE
3¢ PEeKTh 1 OTPAHUYCHHUS.

II. Memorize the following word combinations and make up your own
sentences or situations with them:

To be accomplished by trained professionals, environmental side effects, to
reduce the consumption of energy, energy conservation, with an eye toward,
advanced real-time energy metering.

III. Look through the text again and find the answers to the following
questions:

1. What is energy conservation? 2. What can energy conservation lower energy
costs by? 3. Why can technological upgrades and improved operation and
maintenance conserve energy? 4. Can energy be transformed from one form to
another? 5. Why do some countries employ energy or carbon taxes? 6. Why is it
important to perform an energy audit? 7. What is an energy audit? 8. How is
an energy audit normally accomplished? 9. What do you know about smart meters?
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IV. Find in Text 14 synonyms of the following words:
Stable, exhaustion, educated, radically, progressive.

V. Retell the above text using as many of the word combinations from
Exercises I and II as you can.

WORKING ON WORDS

I. Re-write the following transcribed words into English spelling:
[ .hardrout'lektrik] ['o:dit] ['meintenans] [kbnss(:)'veifen] [hardreur'lektrik ]
['mizterin]

I1. Explain in English the meaning of:
energy or carbon taxes; technological upgrades; hydroelectric power plants;

eco-sufficiency.

II1. Complete the sentences with the words from the box:

Consumers conservation demand efficiently reduce support
different countless

1. In cold climates, heating air and water is a major ..... on household energy
use. 2. Significant energy reductions are possible by using ..... technologies. 3.
Zoning reforms that allow greater urban density as well as designs for walking and
bicycling can greatly ..... energy consumed for transportation. 4. Energy ..... is the
effort made to reduce the consumption of energy by using less of an energy service.
5. There are ..... reasons why people or organizations choose to conserve energy —
from cutting costs to promoting economic, political and environmental
sustainability. 6. Our ..... are often poorly informed of the savings of energy efficient
products. 7. We must ..... the concept of Eco-sufficiency. 8. Through new
technologies, consumers will be able to not only..... manage their consumption but
get actively engaged in the energy market.

IV. Complete the passage below using the linkers in the box.

in fact however but suchas and namely

We are living in air-conditioned comfortable houses, going to school or office
using city transport network ..... trains and subway cars which run every few minutes,
and sending and receiving data to and from any place in over the world through the
Internet instantaneously. We are, ..... , scarcely acknowledging the fact that today’s
conveniently working society is supported by the enormous consumption of electric
energy, and if supply of electricity is stopped, this society will be thrown into a terrible
chaos. Electricity, like air and water, is so wide spread that nobody may recognize its
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existence. ..... , the electric power system has come to face three adversely affecting
issues, ..... , steady electricity supply (energy security), decrease of electricity price and
economic growth (economic growth), and harmonization with environment
(environmental protection). Load leveling, electric energy storage technology, .....
renewable or new energy power generation systems such as wind-power generation are
being developed as the effective measures to solve these types of trilemma syndrome,
..... it 1s true that we have not found the fundamental solution yet.

WRITTEN PRACTICE

I. a) Translate the following sentences paying attention to the infinitive in
the function of a part of the compound predicate.

1. Their goal is to facilitate a flow of information and ideas for new and
existing green engineering courses, case studies, and process design methodologies.
2. The primary purpose of zoning is to segregate uses that are thought to be
incompatible. 3. The main task of energy conservation is to prevent climate change
by reducing emissions. 4. The important function of zoning is to specify a variety of
outright and conditional uses of land. 5. Our duty is to minimize losses by
adopting green engineering practices to improve life cycle of the components. 6. The
goal of trained professionals is to accomplish an inspection and analysis of energy
use nowadays. 7. His next plan was to introduce measures that reduce the demand of
energy. 8. Our primary task is to invest money, time and effort in energy
conservation. 9. A more efficient alternative is to promote the development of
rational uses of energy. 10. The important thing is to complete relatively
sophisticated energy audits. 11. The goal is to facilitate a flow of information and
ideas for new and existing green engineering courses, and process design
methodologies.

b) Find in the above text the sentence containing the infinitive in the
function of a compound nominal predicate and write it out.

II. Write down questions to which the following statements may serve as
the answers.

1. The British thermal unit (Btu or BTU) is defined as the amount of heat
required to raise the temperature of one pound of water by one degree Fahrenheit. 2.
In passive solar building design, windows, walls, and floors are made to collect,
store, and distribute solar energy in the form of heat in the winter and reject solar heat
in the summer. 3. Energy conservation can be achieved either by using energy more
efficiently or by reducing the amount of service used. 4. In warm climates where air
conditioning is used, any household device that gives off heat will result in a larger
load on the cooling system. 5. New appliances are regularly tested on efficiency, and
the most efficient ones are made the standard. 6. A prominent example of this is the
energy savings that can be made by replacing an incandescent light bulb with a more
modern alternative. 7. Standard electric boilers can be made to run only at hours of
the day when they are needed by means of a time switch.
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III. Supply the correct reflexive pronouns (myself/itself/ourselves, etc.) in
the following sentences.

1. Smart metering system in ..... does not necessarily lead to energy savings,
however correct use of the infrastructure, does. 2. Recent development of smart
phone apps enables homeowners to complete relatively sophisticated energy audits
..... . 3. Last month the center for energy conservation was created as a project
financed by the International Environment Facility and gradually established ..... as
an independent technical national center. 4. George prides ..... on testing new
appliances on efficiency. 5. In addition, total smart metering investment ..... appears
to be influenced by local conditions (including local labour costs, geographical
configurations, etc.). 6. She blamed ..... for not reducing wastage and losses of
energy. 7. We focus ..... on the long term conservation of energy and prefer to make
use of renewable energy technologies. 8. You must avail ..... of measures to reduce
pollution, promote sustainability, and minimize risk to human health and the
environment. 9. He taught ..... how to pass his test in energy savings. 10. I don’t need
any help. I can familiarize ..... with designing the systems that have a positive impact
on the environment. 11. You didn’t know about the electricity consumption data .....
till yesterday.

IV. In the following sentences, cross out the adjective which does not
collocate with the noun.

1. The passive solar design or climatic / sunny design does not involve the use
of mechanical and electrical devices. 2. When purchasing light bulbs, many
consumers opt for technical / cheap incandescent bulbs, failing to take into account
their higher energy costs and lower lifespan. 3. The burning of valuable / fossil fuels
by humans is the largest source of emissions of carbon dioxide. 4. This is the most
prevalent / good model adopted for smart metering. 5. One of the satisfactory/main
factors in achieving energy savings is feedback provision on the electricity
consumption data to the consumers enabled by smart metering infrastructure. 6. We
didn’t minimize depletion of natural / historical resources last month. 7. They have
to ensure that all material and energy inputs and outputs are as inherently safe /
scientific and benign as possible.

TALKING TOPICS:

I. Express your opinion on the following problem. Prove your point of
view.

Despite the vital role energy efficiency is expected to play in cost-effectively
cutting energy demand, only a small part of its economic potential is exploited in our
country.

I1. Read the following point of view. What could you add to prove it?

Green engineering is the design, commercialization, and use of processes and
products that minimize pollution, promote sustainability, and protect human health
without sacrificing economic viability and efficiency.
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AUTOMATIC CONTROL THEORY

I. Note the pronunciation of the following:
actuator ['zektjuerts]
aeronautical [ ,esra'no:tikal]
anthropomorphic ['eenrepau'mo:fik]
automation [,5>:ta'merf(a)n]
invariant [1n'vearrant]
linear ['lin1s]
mechanization [ mekenar'zerfon]
robotics [reu'bptiks]

I1. Read Text Fifteen and get ready to discuss it in the classroom:

Text 15
AUTOMATIC CONTROL THEORY

Control engineering is concerned with the analysis and design of goal-oriented
systems. Therefore the mechanization of goal-oriented policies has grown into a
hierarchy of goal-oriented control systems. Modern control theory is concerned with
systems that have self-organizing, adaptive, robust, learning, and optimum qualities.
This interest has aroused even greater excitement among control engineers. The
control of an industrial process (manufacturing, production, and so on) by automatic
rather than manual means is often called automation. Automation is prevalent in the
chemical, electric power, paper, automobile, and steel industries, among others. The
concept of automation is central to our industrial society. Industry seeks to provide
products that are increasingly precise, reliable, accurate, and robust.

Control engineering is based on the foundations of feedback theory and linear
system analysis, and it integrates the concepts of network theory and communication
theory. Therefore control engineering is not limited to any engineering discipline but
is equally applicable to aeronautical, chemical, mechanical, environmental, civil, and
electrical engineering. For example, a control system often includes electrical,
mechanical, and chemical components.

The first step of the automatic control system analysis is the development of a
system dynamic model. Dynamic model here is assumed as model, describing
dynamics of the system. This Automatic system theory course deals with linear time
invariant systems, whose models are described by linear differential equations.
Development of dynamic model allows simulation of a system, i.e. obtain solutions
of system differential equations.

A control system is an interconnection of components forming a system
configuration that will provide a desired system response. The basis for analysis of a
system is the foundation provided by the linear system theory, which assumes a
cause—effect relationship for the components of a system.

The input—output relationship represents the cause-and-effect relationship of
the process, which in turn represents a processing of the input signal to provide an
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output signal variable, often with power amplification. An open-loop control system
utilizes a controller or control actuator to obtain the desired response. An open-loop
system 1s a system without feedback. An open-loop control system utilizes an
actuating device to control the process directly without using feedback.

In contrast to an open-loop control system, a closed-loop control system
utilizes an additional measure of the actual output to compare the actual output with
the desired output response. The measure of the output is called the feedback signal.
A feedback control system is a control system that tends to maintain a prescribed
relationship of one system variable to another by comparing functions of these
variables and using the difference as a means of control. A feedback control system
often uses a function of a prescribed relationship between the output and reference
input to control the process. Often the difference between the output of the process
under control and the reference input is amplified and used to control the process so
that the difference is continually reduced. The feedback concept has been the
foundation for control system analysis and design.

Feedback control systems are used extensively in industrial applications.
Thousands of industrial and laboratory robots are currently in use. Manipulators can
pick up objects weighing hundreds of pounds and position them with an accuracy of
one tenth of an inch or better. Automatic handling equipment for home, school, and
industry is particularly useful for hazardous, repetitious, dull, or simple tasks.
Machines that automatically load and unload, cut, weld, or cast are used by industry
to obtain accuracy, safety, economy, and productivity. The use of computers
integrated with machines that perform tasks like a human worker has been foreseen
by several authors. As stated earlier, robots are programmable computers integrated
with machines, and they often substitute for human labor in specific repeated tasks.
Some devices even have anthropomorphic mechanisms, including what we might
recognize as mechanical arms, wrists, and hands.

In its modern usage, automation can be defined as a technology that uses
programmed commands to operate a given process, combined with feedback of
information to determine that the commands have been properly executed.
Automation is often used for processes that were previously operated by humans.
When automated, the process can operate without human assistance or interference.
In fact, most automated systems are capable of performing their functions with
greater accuracy and precision, and in less time, than humans are able to do. A
semiautomated process is one that incorporates both humans and robots. For instance,
many automobile assembly line operations require cooperation between a human
operator and an intelligent robot. A robot is a computer-controlled machine and
involves technology closely associated with automation. Industrial robotics can be
defined as a particular field of automation in which the automated machine (that is,
the robot) is designed to substitute for human labor. Thus robots possess certain
humanlike characteristics. We recognize that the automatic machine is well suited to
some tasks and that other tasks are best carried out by humans.
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WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

aHaJIM3 CHUCTEMbl AaBTOMATHYECKOTO VYOpPABJICHUS; IeJeBas IOJUTHUKA;
yIOPAaBJIATh JTAHHBIM MPOLECCOM; CUCTEMa OOpaTHOW CBSI3W; BBI3BAJIO elle OoJblliee
BOJIHEHHE; paHEe YINpaBigeMble JIIOJAbMH; O0€3 TMOMOIIM WM BMEIIATEIbCTBA
YeJI0BEKa; UMEET JIeJI0 C JIMHEWHBIMU WHBApUAHTHBIMU IO BPEMEHU CUCTEMAaMU;
B3aMMOCBSI3b KOMIIOHEHTOB; 3aMEHHUTh YEJIOBEUECKUH Tpy[A; OIMOPHBIM BXOJ;
MPUYUHHO-CJICJACTBEHHAs! CBs3b; MOTYT TMOIOUPATh MPEAMETHI, MTPOMBIITUICHHAS
poOOTOTEXHMKA, AaBTOMATHYECKOE  IMOTPY30YHO-PA3rpy304HOEe  000pyIOBaHUE,
TEXHUKA yIPaBICHUS.

II. Answer the following questions wusing the words and word
combinations from Exercise I:

1. What is control engineering concerned with? 2. What is called automation?
3. What is control engineering based on? 4. Why is the first step of the automatic
control system analysis the development of a system dynamic model? 5. Does the
development of dynamic model allow simulation of a system? 6. What is the basis for
analysis of a system? 7. What represents the cause-and-effect relationship of the
process? 8. Which system is a system without feedback? 9. What can you say about a
feedback control system? 10. Where are feedback control systems used? 11. What
substitutes for human labor in specific repeated tasks? 12. What can be defined as a
technology that uses programmed commands to operate a given process, combined
with feedback of information to determine that the commands have been properly
executed? 13. When can the process operate without human assistance or
interference? 14. What process is called a semiautomated one? 15. What is a robot?

II1. Find in Text 15 synonyms of the following words:
to use instead of, machine-driven systems, hoped for, aid of an individual, to
define, correctly.

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS
I. Memorize the following verbs followed by prepositions and use them in
the sentences of your own:
be based on; associate with; be concerned with; limit to; deal with; be well

suited to.

II. Complete the sentences with the words from the box:
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improving complementary systems  toward  hour investigation
designers challenge  improved

1. Advanced robotic ..... are striving for task adaptability through enhanced
sensory feedback. 2. We are referring to labor productivity, which is real output per
..... of work. 3. The present ..... to control engineers is the modeling and control of
modern, complex, interrelated systems such as traffic control systems and robotic
systems. 4. Modern control engineering practice includes the use of control design
strategies for ..... manufacturing processes, and the efficiency of energy use. 5. The
gap exists between the complex physical system under ..... and the model used in the
control system synthesis. 6. Precise, reliable control of automobile performance has

. markedly over the past decades. 7. The twin goals of understanding and
controlling are ..... because effective systems control requires that the systems be
understood and modeled. 8. Many research activities are aimed ..... reducing
implementation cost and expanding the realm of application. 9. In the past, disk drive
..... have concentrated on increasing data density and data access times.

II. Choose the correct preposition to complete each of the following

sentences:
on(2) over for(2) in of toward

1. Information systems specialists encompass the acquisition, deployment, and
management of information resources ..... use in organizational processes. 2. The
most characteristic quality ..... control engineering is the opportunity to control
machines and industrial and economic processes for the benefit of society. 3. The
control system is very adaptable, but it relies ..... human supervision. 4. Control
systems are moving ..... autonomous operation as an enhancement to human control.
5. Control system toolbox is collection of MATLAB programs ..... analysis and
synthesis of automatic control systems. 6. Transfer function does not depend .....
output and input signals, therefore it is a very convenient tool to describe any control
system. 7. Identifying deficiencies or weaknesses ..... existing products is another
motivation for engineering design. 8. The research in human-computers interaction
has been very successful and has influenced the computing system all ..... the world.

I11. Study the grammar table and learn.

Between means 'in or into the space which separates at least two places, people
or objects.'

E.g. The post office is between the bank and the shop.

Among means in 'the middle of or surrounded by other things.' It is used for
groups or a mass of at leastthree. We see the people or things as part of a
group. Amongst has the same meaning, but is more formal.

E.g. I searched among my things for my report.

IV. Do the exercise on prepositions among and between. Choose the
correct one.
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1. The trend toward increased connectivity ..... the networks of an organization
and its external stakeholders is expected to continue. 2. She wants to distribute the
tasks ..... our engineers. 3. The computer's operating system may rapidly switch back
and forth ..... different tasks. 4. This secret should strictly remain ..... two of us. 5.
The chief engineer was standing ..... his subordinates. 6. The connections ..... nodes
are established using either cable media or wireless media. 7. The first ..... the
electronic computers was The ENIAC, designed by John Mauchly and J. Presper
Eckert. 8. He was placed ..... two designers of goal-oriented systems. 9. You can
only choose ..... an open-loop control system and a closed-loop control system. 10.
During the conference, I had to sit ..... a large group of reporters and journalists. 11.
The fortunate engineer will celebrate his success ..... his friends. 12. She is German,
but she has been living ..... Americans for many years. 13. ..... you and me, I don't
like the idea to cease developing a computer-controlled machine.

V. Find in the above text and copy out sentences in which the prepositions
among and between are used. Translate them.

WRITTEN PRACTICE

I. Put the verb in brackets into the present simple passive:

1. Productivity (define) as the ratio of physical output to physical input. 2. A
control system consisting of interconnected components (design) to achieve a desired
purpose. 3. Automatic machines (use) to increase the production of a plant per worker
in order to offset rising wages and inflationary costs. 4. Control system engineers
(concern) with understanding and controlling segments of their environment, often
called systems, to provide useful economic products for society. 5. Control system
toolbox widely (use) for linear systems. 6. Examples of control systems (examine) to
understand the purpose of a control system. 7. Industries (concern) with the
productivity per worker of their plants. 8. Engineering (concern) with understanding
and controlling the materials and forces of nature for the benefit of humankind. 9. A
system that maintains a prescribed relationship between the output and some
reference input by comparing them and using the difference (i.e. error) as a means of
control (call) a feedback control system. 10. A central processing unit is the part of a
computer in which operations (control) and (execute).

I1. These sentences include examples of both ing - forms, the gerund and
the present participle. Say which words are gerunds and which are present
participles.

1. An open-loop control system utilizes an actuating device to control the
process directly without using feedback. 2. Designers are now considering employing
disk drives to perform tasks historically delegated to central processing units, thereby
leading to improvements in the computing environment. 3. Many IT professionals are
now helping in the executing different tasks like, computer networking and
information processing. 4. This program tends to focus on learning current operating
systems, hardware/software training and computer repair.

87



Veretennikova V.P.

III. Find in the above text and copy out sentences in which linking
expressions therefore, in fact and in contrast to are used. Translate the sentences
with them. Say which of these linking expressions:

a) introduces a contrast?

b) expresses reality?

¢) introduces results and conclusions?

IV. Read the above text again, find and copy out the sentences with
Present Perfect Active and Present Perfect Passive tense forms. Translate them
into your language.

TOPICS FOR DISCUSSION:

I. Explain and expand on the following.
Automatic control is the application of control theory for regulation of
processes without direct human intervention.

II. What is your dream job?

- Does it require a lot of training or experience?

- Is it well-paid?

- Does it involve working with other people?

- What advice would you give to someone who wanted to do your job?
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ROBOTICS

I. Note the pronunciation of the following:
acceptance [ak'septens]
artificial [,a:tr'fif(s)l]
autonomously [>:'tonemaesli]
bio-inspired ['barsu-1n'sparad]
electricity [1lek'tristti]
mechatronics [m1'kae'troniks]
nanorobot ['naensu'reubpt]
preexisting [,pririg'zistin]
robotics [reu'bptiks]
technician [tek'nifen]

I1. Read Text Sixteen and get ready to discuss it in the classroom:

Text 16
ROBOTICS

Robotics is an interdisciplinary branch of engineering and science that includes
mechanical engineering, electronic engineering, information engineering, computer
science, and others. This field overlaps with electronics, computer science, artificial
intelligence, mechatronics, nanotechnology and bioengineering. Robotics deals with
the design, construction, operation, and use of robots, as well as computer systems for
their control, sensory feedback, and information processing. The word robotics was
derived from the word robot, which was introduced to the public by Czech writer
Karel Capek in 1920.

These technologies are used to develop machines that can substitute for
humans and replicate human actions. Robots can be used in many situations and for
lots of purposes, but today many are used in dangerous environments
(including bomb detection and deactivation), manufacturing processes, or where
humans cannot survive (e.g. in space, under water, in high heat, and clean up and
containment of hazardous materials and radiation). Robots can take on any form but
some are made to resemble humans in appearance. This is said to help in the
acceptance of a robot in certain replicative behaviors usually performed by people.
Such robots attempt to replicate walking, lifting, speech, cognition, or any other
human activity. 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, it has been frequently
assumed by various scholars, inventors, engineers, and technicians that robots will
one day be able to mimic human behavior and manage tasks in a human-like fashion.
Today, robotics is a rapidly growing field, as technological advances continue;
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researching, designing, and building new robots serve various practical purposes,
whether domestically, commercially, or militarily. Many robots are built to do jobs
that are hazardous to people, such as defusing bombs, finding survivors in unstable
ruins, and exploring mines and shipwrecks. Robotics is also used in STEM
(science, technology, engineering, and mathematics) as a teaching aid. The advent of
nanorobots, microscopic robots that can be injected into the human body, could
revolutionize medicine and human health.

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.

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.

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
petrol powered machines that get their power mainly from petrol still require an
electric current to start the combustion process which is why most petrol 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)

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 programming has a
preexisting set of commands that it will only perform if and when it receives a signal
from a 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.

(From Wikipedia, the free encyclopedia)
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WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

OMO-BIOXHOBJIEHHAsA pPOOOTOTEXHHMKA; COJEPKAT HEKOTOPBIM  ypOBEHB;
OCHOBHBIE€ CXOJICTBA; MCKYCCTBEHHBIM HMHTEIUIEKT, CaMOCTOSATEIbHO; pPOOOT ¢
I'YCEHUYHBIM XOJIOM; B KayeCTBE Y4EOHOro MmocoOusi; OCHOBHAs CYIIHOCTb po0OTa;
MMUTUPOBATh MOBEACHUE YEJIOBEKA; C JUCTAHIMOHHBIM MOPOrpaMMUPOBAHUEM;
CEHCOpHasi o0paTHasi CBsI3b; KOHTPOJIUPYEMBIE B MEPBYID OYEPEIb YEIOBEUECKUMHU
KOMaHJaMU; KOIUPOBATh JICHCTBUSI YEJIOBEKA; IBUTATh I'YCEHUIIbI TPEKEPA.

I1. Find in Text 16 the antonyms of the following words.
Genuine, abstract, similar, be permanent; stable; dependently.

II1. Ask your problem questions to the text.
IV. Outline the main ideas of the text and write a summary.
WORKING ON WORDS
I. Explain in English the meaning of:
an interdisciplinary branch of engineering and science; robotics; a remote

control; dangerous environments.

I1. Complete the sentences with the words from the box:

used formulated torepresent involves controlled performed adaptable

1. Cognitive models try ..... the robot, the world, and how they interact. 2.
Many robots are designed for assembly work, which may not be readily ..... for other
applications. 3. The mechanical structure of a robot must be ..... to perform tasks. 4.
Many different types of batteries can be ..... as a power source for robots. 5. The
ability of tiny computing devices to control complex operations has transformed the
way many tasks are ..... . 6. The control of a robot ..... three distinct phases —
perception, processing, and action (robotic paradigms). 7. In 1948, Norbert
Wiener ..... the principles of cybernetics, the basis of practical robotics.

III. Complete each sentence using the correct preposition.

1. Robotics is a branch ..... engineering that involves the conception, design,
manufacture, and operation of robots. 2. The first digitally operated and
programmable robot, the Unimate, was installed ..... 1961 to lift hot pieces of metal
..... a die casting machine and stack them. 3. Artificial intelligence technologies try to
work the human brain works, ..... making intelligent guesses, learning by example,
and using deductive reasoning. 4. Techniques from control theory convert the task
..... commands that drive the actuators. 5. A programmable machine is one that can
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be taught, ..... minor alterations, to perform a new assembly task or that can perform
several tasks in sequence. 6. Robots that use artificial intelligence interact with their
environment on their own ..... a control source. 7. Robotics projects and applications
can be found ..... a large number of industries from automotive production to military
drone operations to landing ..... and exploring Mars. 8. ..... the 1990s the idea of a
network has become a meta-paradigm, i.e. a paradigm which is applicable in all
different realms of industry, of science, of society etc.
Keys: by, on, with, of, into, since, without, in, across, from.

WRITTEN PRACTICE

I. These sentences include examples of both ing - forms, the gerund and
the present participle. Say which words are gerunds and which are present
participles.

1. Designing a battery-powered robot needs to take into account factors such as
safety, cycle lifetime and weight. 2. Inserting a program into a robot gives it the
ability to know when and how to carry out a task. 3. Balancing robots generally use
a gyroscope to detect how much a robot is falling and then drive the wheels
proportionally in the same direction. 4. Walking robots can be used for uneven
terrains, which would provide better mobility and energy efficiency than other
locomotion methods. 5. They will utilize an approach of passive dynamics where
the momentum of swinging limbs can be used for greater efficiency. 6. He wants to
develop a skating robot with a walking and skating multi-mode. 7. The concept of
creating machines dates back to classical times, but research into the potential uses of
robots did not grow substantially until the 20th century. 8. Of course, machines are
capable of displaying intelligent behavior, both in a language connected and in a
mechanical way.

I1. Choose the proper verb form and translate the sentences.

1. Commercial and industrial robots are ..... today and used to perform jobs
more cheaply, more accurately and more reliably, than humans. 2. Some robots are
specifically designed for heavy load manipulation, and are ..... as "heavy-duty
robots". 3. Robotics is one of the most advanced and ..... technologies in the field of
medicine. 4. This robot was known as Shakey because its ..... camera shook as the
robot moved. 5. The mechanical aspect of a robot helps it ..... tasks in the
environment for which it’s designed. 6. Without a set of code telling it what ..... , a
robot would just be another piece of simple machinery. 7. Computer vision systems
rely on image sensors which ..... electromagnetic radiation which is typically in the
form of either visible light or infra-red light. 8. Robots can also be ..... with multiple
vision sensors to be better able to compute the sense of depth in the environment. 9.
Our robotics engineers ..... robots, maintain them, develop new applications for
them, and conduct research ..... the potential of robotics.

Keys. detect, emerging, equipped, widespread, to expand, mounted, design,
labeled, to do, complete.
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III. Translate the following sentences into English using the words and
word combinations of the topical vocabulary:

1. PoGoroTexHuka omnupaeTcss Ha TaKhe AUCIUIUIMHBI, Kak 3JIEKTPOHHUKA,
MeXaHUKa, KHOepHETHKa, TeIeMeXaHuka, MHPOpMaThKa, a TakXKe paJuOTEeXHUKa U
ANEKTPOTEXHUKA. 2. YKE CO3aHO MHOKECTBO MEXAHM3MOB, MEPEMELIAIOIINXCS Ha
Oosiee yeM JABYyX KOHEYHOCTsX.3. B Hacrosiiee BpeMs camMoil BaKHOM 3ajadeit
ABJISIETCS POOJIeMa OCHAIIEHUSI pOOOTa UCKYCCTBEHHBIM MHTEIJIEKTOM. 4. briaronaps
BEChbMa IMIPOJIBUHYTOM CHUCTEME HCKYCCTBEHHOTO WHTEJUIEKTa, MOCTPOEHHOW Ha
OCHOBE HelpoceTell, poOoT Haydwics xoauTth. 5. B 50-x rogax XX Beka MOSBIINCH
MEXaHUYECKUE MaHUIYJSITOPbl JJIi pabOThl C PaJMOAKTUBHBIMU MaTepuajiami. 6.
CymiecTByeT HECKOIBKO MOAXOA0B K KiIaccupukauu poOOTOB, HAIIpUMED, o cdepe
MIPUMEHEHUS, TI0 HA3HAYSHUIO WJIH 110 CITOCO0Y MePeIBIKECHHUS.

IV. Make the following sentences interrogative paying special attention to
the construction there is/are.

1. Since the 1960s, there have been significant developments in robotics in
Japan, especially in humanoid robotics. 2. There are many groups engaged in robotics
in the academic and industrial circles. 3. There are three different types of robotic
programs: remote control, artificial intelligence and hybrid. 4. There are several
explanations for the popularity of the robot Astro Boy and other robots in Japan. 5.
There is a significant number of authors who have taken up the man-machine
hypothesis in its literal meaning. 6. There are many types of robots used in many
different environments and for many different uses. 7. There were efforts to
reproduce human abilities in many countries all over the world.

TALKING TOPICS:

I. Express your opinion on the following problems:

1. Is it true that robots will become or have already become one of the main
features in the development of our society?

2. How can robots help us in the future?

I1. Study the following information. What is your opinion on the topic?

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/work. The play begins in a factory that
makes artificial people called robots, creatures who can be mistaken for humans —
very 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 fictionshort 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
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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), where he introduced his
concept of The Three Laws of Robotics. However, the original publication of "Liar!"
predates that of "Runaround" by ten months, so the former is generally cited as the

word's origin.

(From Wikipedia, the free encyclopedia)
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PROCESS & SYSTEM IDENTIFICATION

I. Note the pronunciation of the following:
criteria [kra1'treria]
derivative [d1'rivetiv]
disturbance [d1s't3:bans ]
Eigensystem ['aigen ;sistim]
hierarchal ['hazsra:k(s)l]
mechanism ['mekenizm]
prioritizing [prat'pr1,tarzin]
robustness [reu'bastnas]
variables ['vear1ablz]
varying ['veariin]

I1. Read Text Seventeen and get ready to discuss it in the classroom:

Text 17
PROCESS & SYSTEM IDENTIFICATION

Process identification is a set of activities aiming to systematically define the
set of business processes of a company and establish clear criteria for prioritizing
them. The output of process identification is a process architecture, which represents
the business processes and their interrelations. Process architecture serves as a
framework for defining the priorities and the scope of process modeling and redesign
projects.

Process architecture refers to the hierarchal design of processes and systems
that are applied when transforming inputs into outputs. The term can be applied to
computing, the processes businesses undertake, and project management to name but
a few. In fact, it applies to fields such as computers (software, hardware, networks,
etc.), business processes (enterprise architecture, policy and procedures, logistics,
project management, etc.), and any other process system of varying degrees
of complexity.

Processes are defined as having inputs, outputs and the energy required to
transform inputs to outputs. Use of energy during transformation also implies a
passage of time: a process takes real time to perform its associated action. A process
also requires space for input/output objects and transforming objects to exist: a
process uses real space.

PID (proportional integral derivative) controller is undeniably the most popular
method used in controlling various industrial processes. The feature to tune the three
elements in PID has allowed the controller to deal with specific needs of the
industrial processes. A PID controller is used to regulate temperature, flow, pressure,
speed and other process variables. PID controllers use a control loop feedback
mechanism to control process variables and are the most accurate and stable
controller.
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There are three elements of control actions and improving robustness of
controllers through combination of these control actions in various forms. A plant
model is simulated using the Process Control Simulator in order to evaluate the
controller performance. At first, the open loop response of the plant is studied by
applying a step input to the plant and collecting the output data from the plant. Then,
FOPDT of physical model is formed by using both Matlab-Simulink and PRC
method. Then, calculation of controller's setting is performed to find the values
of Kc and ti that will give satisfactory control in closed loop system. Then, the
performance analysis of closed loop system is obtained by setpoint tracking analysis
and disturbance rejection performance. To optimize the overall physical system
performance, a refined tuning of PID or detuning is further conducted to ensure a
consistent resultant output of closed loop system reaction to the setpoint changes and
disturbances to the physical model. As a result, the PB = 100 (%) and ti= 2.0 (s) is
preferably chosen for setpoint tracking while PB = 100 (%) and t1 = 2.5 (s) 1s selected
for rejecting the imposed disturbance to the model. In a nutshell, selecting correlation
tuning values 1s likewise depended on the required control's objective for the stability
performance of overall physical model.

The field of system identification uses statistical methods to build mathe-
matical models of dynamical systems from measured data. System identification also
includes the optimal design of experiments for efficiently generating informative data
for fitting such models as well as model reduction. A common approach is to start
from measurements of the behavior of the system and the external influences (inputs
to the system) and try to determine a mathematical relation between them without
going into many details of what is actually happening inside the system; this
approach is called system identification.

One of the many possible applications of system identification is in control
systems. For example, it is the basis for modern data-driven control systems, in which
concepts of system identification are integrated into the controller design, and lay the
foundations for formal controller optimality proofs.

System identification techniques can utilize both input and output data
(e.g. Eigensystem realization algorithm) or can include only the output data
(e.g. frequency domain decomposition). Typically an input-output technique would
be more accurate, but the input data is not always available.

The quality of system identification depends on the quality of the inputs, which
are under the control of the systems engineer. Therefore, systems engineers have long
used the principles of the design of experiments. In recent decades, engineers have
increasingly used the theory of optimal experimental design to specify inputs that
yield maximally precise estimators.

(From Wikipedia, the free encyclopedia)

Commentary
The Eigensystem realization algorithm (ERA) is a system identification
technique popular in civil engineering, in particular in structural health monitoring.
ERA can be used as a modal analysis technique and generates a system
realization using the time domain response (multi-)input and (multi-)output data.
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Eigenvector ['aigon'vektor] is a vector that when operated on by a given
operator gives a scalar multiple of itself.

FOPDT - A first-order plus deadtime (FOPDT) model is a simple
approximation of the dynamic response (the transient or time-response) of a process
variable to an influence. It's also called first-order lag plus deadtime (FOLPDT), or
“deadtime” may be replaced with “delay,” changing the acronym to FOLPD.

Kec stands for the proportional gain which implies the ratio of changes of PV
(process variable) to the changes of SP (set point).

PB stands for the proportional band. It expresses the gain of the controller as a
percentage of the span of the instrument.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

HaBSI3aHHOE BO3MYIIEHHE MOJIENHU; IJIsi OTCJICKUBAHUS 3aJJaHHOTO 3HAYEHUS,
npu MpeoOpa30BaHUM BXOJHBIX JaHHBIX B BBIXOJHbBIC; TEXHUKA BBOJIA-BBIBOJA;
NOBBIIICHHE HAAEKHOCTA KOHTPOJUIEPOB; MATEMATUYECKOE OTHOIICHHE; CITY>KUT
OCHOBOH; TEUYEHUE BPEMEHHU; B TMOCJIECAHUE JECATHICTHS; OTKIUK PA30MKHYTOIrO
KOHTYpa; 00BEM MPOIECCOB MOICIUPOBAHUS; MEXaHU3M OOPATHOM CBS3H C KOHTYPOM
YIpaBJICHUS; BBIIOJIHUTh CBSI3aHHOE€ C HUM JEWUCTBUE; B JBYX CJIOBax; pacuér
HAaCTPOUKHU KOHTPOJLIEPA; 3aJI0KUTh OCHOBBI.

I1. Explain in English the meaning of:
a mathematical relation, the open loop response, to lay the foundations, a
refined tuning, to define the priorities.

III. Answer the following questions using the words and word
combinations from Exercise I:

1. What is process identification? 2. What does process architecture serve as?
3. What design does process architecture refer to? 4. Why is a PID controller the most
popular method used in controlling various industrial processes? 5. How many
elements of control actions and improving robustness of controllers are there? 6.
What is calculation of controller's setting performed for? 7. What is obtained by
setpoint tracking analysis and disturbance rejection performance? 8. Why is a refined
tuning of PID or detuning further conducted? 9. What is selecting correlation tuning
values depended on? 10. What methods does the field of system identification use to
build mathematical models of dynamical systems from measured data? 11. What lays
the foundations for formal controller optimality proofs? 12. Can system identification
techniques utilize both input and output data? 13. What does the quality of system
identification depend on?

IV. Outline the main ideas of the text and write a summary.
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WORKING ON WORDS
I. Make up situations round the following expressions.
To utilize both input and output data; to evaluate the controller performance; to

establish clear criteria; to tune the elements; by setpoint tracking analysis.

II. Complete the sentences with the words from the box:

easier every system easiest design common feedback super]

1. A process system is a specialized ..... of processes. 2. Proportional action P
is the most ..... form of control action. 3. A ...... control loop that compares the
process variable, PV of plant to its set point, SP. 4. If the process system is studied
hierarchically, it is ..... to understand and manage. 5. Requirements for a process
system are derived at ..... hierarchical level. 6. Process architecture is the structural

.. of general process systems. 7. The suprastructure considers the ..... system of
which the process system is a part. 8. MATLAB is the ..... and most productive
software environment for engineers and scientists.

III. Complete each sentence using the correct preposition.

1. The tuning constants are shown below as "K" and must be derived for each
control application, as they depend ..... the response characteristics of the complete
loop external to the controller. 2. A Simulink block is a model element that defines a
mathematical relationship ..... its input and output. 3. MATLAB is a multi-paradigm
numerical computing environment and proprietary programming language developed
..... MathWorks. 4. The control systems consist ..... a single instrument or a group of
instruments which are designed, developed, installed and operated to control a
process. 5. A control loop must have a controller block ..... an actuator that control
parameters of the process. 6. The lower value of PB means a greater Kc setting .....
the controller. 7. In mathematical form, PB is reciprocal to Kc as described ..... the
equation. 8. Refined-PID tuning optimizes all features of control actions
deteriorating other features.

Keys: for, by, on, with, of, without, between, in.

WRITTEN PRACTICE

I. Choose the proper verb form and translate the sentences.

1. Simulink is a simulation and model-based design environment for dynamic
and embedded systems, ..... with MATLAB. 2. Kc is unable ..... steady state error. 3.
Combination of two or more than two control actions in parallel ..... more
comprehensive controller such as proportional-plus-integral controller (PI) and pro —
portional-integral-derivative controller (PID). 4. For a proper controlled system, the

utput response should ..... magnificent, and should not oscillate in any new condition
of set point or applied disturbance. 5. The structure of a process system, or its
architecture, can be ..... as a dualistic relationship of its infrastructure and
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suprastructure. 6. Mathematical consideration of process architectures may be ....
in CCS and the n-calculus. 7. The infrastructure ..... a process system's component
parts and their interactions. 8. Suprastructure should not be ..... with superstructure,
which is actually part of the infrastructure built for the external support.

Keys: viewed, produces, confused, integrated, describes, to eliminate, be,
found.

II. Write the singular of the following irregular plural nouns. Use a
dictionary if necessary.

There are certain words we use on a regular basis, especially in mathematical
and scientific contexts, that are borrowed from Latin or Greek. Many of these words
retain their Latin or Greek plurals in math and science settings.

Matrices, maxima, calculi, data, criteria, analyses, phenomena, formulae, axes,
media, ellipses, indices, stimuli, bases.

I11. Supply the Present Simple Passive of the verbs in brackets.

1. The corresponding eigenvalue is the factor by which the eigenvector (scale).
2. This performance typically (achieve) by designing the control law relying on a
model of the system, which needs to be identified starting from experimental data. 3.
Grey box modeling also (know) as semi-physical modeling. 4. When the error
(eliminate), the integral term will cease to grow. 5. Parameter estimation is relatively
easy if the model form (know) but this is rarely the case. 6. This more recent
approach (call) the 1identification for control, or I4C in short. 7. This idea better
(understand) by considering the true transfer function. 8. A new value (determine) by
a weighted sum of the control terms. 9. These processes (simulate) in real time and
space and studied hierarchically.

IV. Translate the following sentences paying special attention to the
infinitives as parts of compound nominal predicate.

1. In control systems applications, the objective of engineers is to obtain
a good performance of the closed-loop system. 2. A common approach is to start
from measurements of the behavior of the system and the external influences. 3.
Today, the aim of this concept is to be used universally in applications requiring
accurate and optimized automatic control. 4. Their purpose is to define eigenvalues
and eigenvectors using either the language of matrices or the language of linear
transformations. 5. Our task is to describe the response of the controller in terms of its
responsiveness to an error. 6. My goal is to identify algorithms of this type. 7. This
approach is to be used with grey box models where the algorithms are primed with
the known terms. 8. Your main task is to obtain a model satisfying enough for the
closed-loop performance. 9. A control performance objective is to achieve the high
performance on the true system.
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V. Choose the correct alternative in each of the following sentences.

1. Then they sorting/sorted the eigenvectors according to the eigenvalues and
divided them into three subsets. 2. The distinguishing feature of the PID controller is
the ability fo use/ to be used the three control terms of proportional, integral and
derivative influence on the controller output to apply accurate and optimal control. 3.
The use of the PID algorithm does not guarantees/guarantee optimal control of the
system or its stability. 4. The controller's PID algorithm restores the measured speed
to the desired/ desiring speed with minimal delay. 5. In linear algebra, an eigenvector
or characteristic vector of a linear transformation is/has been a nonzero vector. 6. The
tuning constants must be derived/derive for each control application, as they depend
on the response characteristics of the complete loop external to the controller. 7. We
can build/building different mathematical models of dynamical systems from
measured data.

TOPICS FOR DISCUSSION:

I. Discuss the following problem.
Which processes are most susceptible to successful process management?

I1. Discuss what place labour takes in your life, what it gives every citizen

personally and why you should consider your tastes when choosing your future
work.
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COMPUTER NETWORKING

I. Note the pronunciation of the following:
bandwidth ['baendwid]
domain [deu'mein]
elapse [1'leeps]
expedited ['ekspidartid]
forwarding ['f>:wed1n]
intuitively [1n'tju(z)ttvli]
preferential [ ,prefa'renfal]
priority [pra1'pritr]
queue [kju:]
router ['ru:ta]

I1. Read Text Eighteen and get ready to discuss it in the classroom:

Text 18
EXPEDITED FORWARDING

The goal of the EF PHB is to provide low queuing delay to the marked
packets; the canonical example is VolIP traffic, even though the latter now has its own
PHB. EF is generally considered to be the best DS service, though this depends on
how much EF traffic is accepted by the DS domain. Each router in a DS domain
supporting EF is configured with a committed rate, R, for EF traffic. Different routers
can have different committed rates. At any one router, RFC 3246 spells out the rule
this way (note that this rule does indeed express a per-hop behavior): intuitively, the
definition of EF is simple: the rate at which EF traffic is served at a given output
interface should be at least the configured rate R, over a suitably defined interval,
independent of the offered load of non-EF traffic to that interface. To the EF traffic,
in other words, each output interface should appear to offer bandwidth R, with no
competing non-EF traffic. In general this means that the network should appear to be
lightly loaded, though that appearance depends very much on the strict control of
entering EF traffic. Normally R will be well below the physical bandwidths of the
router’s interfaces. RFC 3246 goes on to specify how this apparent service should
work. Roughly, if EF packets have length L then they should be sent at intervals L/R.
If an EF packet arrives when no other EF traffic is waiting, it can be held in a queue,
but it should be sent soon enough so that, when physical transmission has ended, no
more than L/R time has elapsed in total. That is, if R and L are such that L/R is 10us,
but the physical bandwidth delay in sending is only 2us, then the packet can be held
up to 8us for other traffic. Note that this does not mean that EF traffic is given strict
priority over all other traffic (though implementation of EF- traffic processing via
priority queuing is a reasonable strategy); however, the sending interface must
provide service to the EF queue at intervals of no more than L/R; the EF rate R must
be in effect at per-packet time scales. Queuing ten EF packets and then sending the
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lot of them after time 10L/R is not allowed. Fair queuing can be used instead of
priority queuing, but if quantum fair queuing is used then the quantum must be small.
An EF router’s committed rate R means simply that the router has promised to
reserve bandwidth R for EF traffic; if EF traffic arrives at a router faster than rate R,
then a queue of EF packets may build up (though the router may be in a position to
use some of its additional bandwidth to avoid this, at least to a degree). Queuing
delays for EF traffic may mean that someone’s application somewhere fails rather
badly, but the router cannot be held to account. As long as the total EF traffic arriving
at a given router is limited to that routers’ EF rate R, then at least that router will be
able to offer good service. If the arriving EF traffic meets a token-bucket
specification TB(R,B), then the maximum number of EF packets in the queue will be
B and the maximum time an EF packet should be held will be B/R. So far we have
been looking at individual routers. A DS domain controls EF traffic only at its border.
One very conservative approach is to limit the total EF traffic entering the DS domain
to the common committed rate R. This will likely mean that individual routers will
not see EF traffic loads anywhere close to R.

Suppose in addition the domain knows from experience that exiting EF traffic
generally divides equally between R1-R4, and also that these border routers are the
bottlenecks. Then it might allow an EF-traffic entry rate of R at each router R1— R4,
meaning a total entering EF traffic volume of 4°R. Of course, if on some occasion all
the EF traffic entering through R1, R2 and R3 happened to be addressed so as to exit
via R4, then R4 would see an EF rate of 3°R, but hopefully this would not happen
often. If an individual ISP wanted to provide end-user DiffServ-based VolP service,
it might mark VolP packets for EF service as they entered (or might let the customer
mark them, subject to the ISP’s policing). The rate of marked packets would be
subject to some ceiling, which might be negotiated with the customer as a certain
number of voice lines. These marked VolIP packets would receive EF service as they
were routed within the ISP. For calls also terminating within that ISP — or switching
over to the traditional telephone network at an interface within that ISP — this would
be all that was necessary, but some calls will likely be to customers of other ISPs. To
address this, the original ISP might negotiate with its ISP neighbors for continued
preferential service; such service might be at some other DS service class (e.g. AF).
Packets would likely need to be remarked as they left the original ISP and entered
another. The original ISP may have one larger ISP in particular with which it has a
customer-provider relationship. The larger ISP might feel that with its high-volume
internal network it has no need to support preferential service, but might still agree to
carry along the original ISP’s EF marking for use by a third ISP down the road.

(by Peter L Dordal)

Commentary
EF (Expedited Forwarding) — The expedited forwarding per-hop behavior
assures that any traffic class with EF's related DSCP is given highest priority and is
not queued. EF provides low loss, latency, and jitter. ... Use the EF DSCP when
assigning priority to customers or applications with a premium SLA.
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PHB (per-hop behavior) — In computer networking, per-hop behaviour (PHB)
is a term used in differentiated services (DiffServ) or multiprotocol label switching
(MPLS). It defines the policy and priority applied to a packet when traversing a hop
(such as a router) in a DiffServ network.

DS stands for differentiated services or DiffServ; it is a computer networking
architecture that specifies a simple and scalable mechanism for classifying and
managing network traffic and providing quality of service (QoS) on modern IP
networks.

RFC 3246 (Proposed Standard, March 2002) — This document defines a PHB
(per-hop behavior) called Expedited Forwarding (EF). The PHB is a basic building
block in the Differentiated Services architecture. EF is intended to provide a building
block for low delay, low jitter and low loss services by ensuring that the EF aggregate
is served at a certain configured rate.

us is a symbol for the microsecond, an SI unit of time equal to 10—6 seconds.

ISP stands for Internet Service Provider.

VoIP is an acronym for Voice over Internet Protocol, or in more common
terms phone service over the Internet.

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following words and
word combinations and write them out:

MOBEJEHUE ISl KAXI0r0 MEepexo/ia; HE3aBUCUMO OT MPEAJIaraeMoil Harpy3Ku;
MIPOJIOJKAET YTOYHATH;, CKOPOCTh IIOMEYEHHBIX IAaKETOB; HHU3Kas 3aJep)KKa B
ouyepeu; HaCTPOEH ¢ (PUKCUPOBAHHOW CKOPOCTHIO; JOJIKEH JEHCTBOBATh B MacITade
BPEMEHU JUIsl KQXI0r0 MaKeTa; KBAaHTOBAsI OPraHU3alUsl YECTHBIX OYEpENECil; poyTep
HE MOKET OBbIThb INPUBS3aH K aKKayHTY; [IOTPaHUYHbIE MapLIPYTU3aTOPbI; 3aJ€piKKa
¢u3nueckoil MOJOCHl MPOIYCKaHUs; TpauK MMEET CTPOrMi  IMPUOPUTET;
HOJJEPKUBATh JBIOTHBIA CEPBUC; BpEMsl UCTEKIO B OOLIEH CII0)KHOCTH; CKOpee
BCEr0, HY’KHO OTMETUTh; B TEUEHUE OIPENEIEHHOIO HHTEPBAJIA.

II. Memorize the following word combinations and make up your own
sentences or situations with them:

to reserve bandwidth, to provide low queuing delay, on some occasion, be
subject to some ceiling, to express a per-hop behavior.

II1. Reproduce the text in your own words using the topical vocabulary.

WORKING ON WORDS

I. Complete the sentences with the words from the box:

sophisticated placing including marking defined belonging forwarding
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1. Modern data networks carry many different types of services, ..... voice,
video, streaming music, web pages and email. 2. DiffServ relies on a mechanism to
classify and mark packets as ..... to a specific class. 3. DiffServ operates on the
principle of traffic classification, ..... each data packet into one of a limited number
of traffic classes. 4. A group of routers that implement common, administratively .....
DiffServ policies are referred to as a DiffServ domain. 5. Assured ..... allows the
operator to provide assurance of delivery as long as the traffic does not exceed some
subscribed rate. 6. To prevent issues associated with tail drop, more ..... drop
selection algorithms such as random early detection are often used. 7. By ..... the
packets, the sender indicates that it wants the packets to be treated as a specific
service, but it can only hope that this happens.

I1. Fill in prepositions or adverbs:
through on to among towards by under over with down

1. Computers may be connected ..... each other by wired media or wireless
media. 2. When a user requests a page using some web browser located on some Web
Server anywhere in the world, the Web Server responds ..... the proper HTML page.
3. Fast Ethernet on fiber is defined ..... 100BASE-FX standard which provides speed
up to 100mbps on fiber. 4. When one host tries to communicate or send message to a
host which is not adjacent to it, the data travels ..... all intermediate hosts. 5. Full
Mesh topology provides the most reliable network structure ..... all network
topologies. 6. Switching is a mechanism by which data/information sent from source
..... destination which are not directly connected. 7. Wireless signals are spread .....
in the air and are received and interpret by appropriate antennas. 8. The entire

message is broken ..... into smaller chunks called packets. 9. The packet switching
technique enables the user to differentiate data streams based ..... priorities. 10. A
router never forwards broadcast traffic ..... default.

II1. Choose the right word:

1. From an administrator’s point of view/eyesight, a network can be a private
network which belongs to a single autonomous system and cannot be accessed
outside its physical or logical domain. 2. In the ring topology, each host machine
connects/joins to exactly two other machines, creating a circular network structure. 3.
Serial transmission requires only one communication/tie channel as oppose parallel
transmission where communication lines depends upon bit word length. 4. Data link
level / layer 1s responsible for converting data stream to signals bit by bit and to send
that over the underlying hardware. 5. A gateway is a router equipped with all the
information which leads to route parcels/ packets to the destination host. 6. To
correct the error/mistake in data frame, the receiver must know which bit (location of
the bit in the frame) is corrupted. 7. When the server accepts client request, the client
is then ratified / authorized to access web pages.
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IV. Translate the following sentences paying attention to the words and
word combinations in italics:

1. Components of a network can be connected to each other differently in some
fashion. 2. In general this means that the network should appear fo be lightly loaded.
3. Hosts which needs to communicate outside their subnet, needs to know destination
network address, where the packet/data is to be sent. 4. A router creates a data packet
and then sends it to each host one by one. 5. Real-time traffic can be said to be delay-
intolerant. 6. A lost video packet might result in replay of the previous video frame. 7.
To address this, the original ISP might negotiate with its ISP neighbors for continued
preferential service. 8. Networks have interconnecting devices, which receives data
from directly connected sources, stores data, analyze it and then forwards to the next
interconnecting device closest to the destination. 9. Handling traffic that is both loss-
and delay-intolerant is very difficult.

WRITTEN PRACTICE

I. Translate the following sentences containing comparisons and analyze
forms of adjectives and adverbs used to show varying degrees of comparison:
the positive, the comparative, and the superlative.

1. Real-time traffic is traffic with some sort of hard or soft delay bound,
presumably larger than the one-way no-load propagation delay. 2. Real-time traffic
should not be allowed to arrive at any router, for example, faster than it can depart.
3. A network can be as small as distance between your mobile phone and its
Bluetooth headphone and as large as the Internet itself, covering the whole
geographical world, i.e. the Earth. 4. Number of systems may vary from as least as
two to as much as 16 million LAN provides a useful way of sharing resources
between end users. 5. Internetwork or simply Internet is the largest network in
existence on this planet. 6. Bus topology may have problem while more than one
hosts sending data at the same time. 7. The data is sent in only one direction and as
soon as it reaches the extreme end, the terminator removes the data from the line. 8.
A network structure whose design contains more than one topology is said to be
Hybrid Topology. 9. One of the most convenient ways to transfer data from one
computer to another was to save it on some storage media and transfer physical from
one station to another. 10. Multicast traffic uses special treatment as it is most a video
stream or audio with the highest priority. 11. The most common mode (delete mode)
is to delete the emails from remote server after they are downloaded to local
machines. 12. The higher the line, the more playback delay, but also the more that
playback can accommodate late packets.

II. Find in the above text and copy out sentences containing adjectives or
adverbs in the positive, comparative and superlative degree and translate them.

II1. Write down all possible questions to the following sentence.
So far we have been looking at individual routers.
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IV. Translate the following sentences containing modal verbs with
infinitive passive.

1. When data-frame is transmitted there are probabilities that data-frame may
be lost in the transit or it is received corrupted. 2. Network address must always be
configured on a network interface card. 3. This task can be done by a server which
provides Layer-3 address of a remote host mapped with its domain name. 4. The
received stream should be delivered to the receiving application (for playback, if it is
a voice or video stream) slightly behind the time when it was sent. 5. Setting the
playback buffer capacity to 25 ms means that the third packet is not received in time
to be played back, and so it must be discarded. 6. While the lower rates have lower
voice quality, they can be used as a fallback in the event that congestion prevents
successful use of the 64 kbps rate. 7. If EF packets have length L then they should be
sent at intervals L/R. 8. The maximum time an EF packet should be held in the queue
will be B/R. 9. New connections must not be accepted unless resources are available.
10. We think that in this case the delay cannot be avoided completely.

SPEAKING:

I. Comment on the changing fashion in modern digital gadgets. Say: Do
you try to keep up with the fashion?
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SYSTEM ANALYSIS of COMPLEX CONTROL SYSTEMS

I. Note the pronunciation of the following:
designed [d1'zaind]
environment [1n'vatersnmaent]
forecasting ['forka:stin]
module ['mpdju:l] —
nonlinear [non'lznis]
paradigm ['pseradaim]
parameter [pa'reemits]
preparatory [pri'peeratori]
procedure [pra'sizdza]
timeliness ['tarmlinis]
scenarios[sI'na:irisuz]

I1. Read Text Nineteen and get ready to discuss it in the classroom:

Text 19
COMPUTER-BASED ANALYSIS OF COMPLEX SYSTEMS

It should be noted at this point that while many software systems for computer-
aided analysis and design are available by now, they are oriented mostly towards
linear systems and towards regulatory control with explicit control algorithms. There
still are only very few software packages designed for simulation and analysis of
complex control systems involving the use of nonlinear process models, forecasting
procedures and optimization algorithms for on-line decision making.

During design of a complex control system one can distinguish two main
stages:

* Preparatory stage.

* Interactive design stage.

At the preparatory stage the description (model) and the properties of the
process to be controlled are obtained and investigated in broad terms. The objectives
are specified and expressed in the form required. Then, the layout of the control
structure is proposed, together with algorithms to be used during on-line operation
for: identification (filtering), forecasting and decision making. It is obvious that the
complexity of those algorithms is growing as we consider more complex problems
and structures and as more powerful computing facilities are available for the on-line
usage. This last factor is in fact extremely important as it somehow changes the basic
paradigm of control design.

For many years the control and system engineers were used to the idea that the
control rule had to be simple and computationally low demanding. Many
sophisticated techniques were proposed to design such control algorithms and — due
to rather simple, mostly linear, form — it was possible to investigate the properties of
those algorithms by the theoretical analysis.
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The control algorithms can be made and are made quite complex and
computationally demanding. In particular the model-based predictive control for
nonlinear systems involving the repetitive, on-line, usage of non-linear models, real-
time forecasting tools and optimization techniques, is considered for many
applications.

During the preparatory stage good understanding of underlying theory is
needed as well as the knowledge about the process to be controlled. Computer
simulation may be required to get better understanding of the process properties.

The interactive design stage begins when the structural decisions regarding the
control structure and algorithms are made. These algorithms have then to be made
operational, tuned, checked for reliability and timeliness and validated in terms of
meeting the design objectives. Eventually they can be modified or even replaced with
others.

At this stage the computer-based analysis and simulation (CAS) is necessary if
we want to have the control system tested and verified prior to the actual real
implementation. The objectives of CAS are:

* to test the functioning of all the algorithms involved: their correctness,
accuracy, timeliness and reliability,

* to investigate the system performance under various possible scenarios of the
uncontrolled inputs or disturbances, and under variations of the process parameters
(parameters of the process model),

* to seek a trade-off, where necessary, between the use of more complicated
decision techniques, involving larger decision delays, and the use of less complicated
algorithms allowing for prompt control actions but offering less in terms of control
objectives.

In order to perform CAS efficiently and in a proper manner it is required to
have:

» Software environment (shell) allowing for convenient organization of the
simulation experiments with: friendly user interface, facilities for timing and
communication between participating tasks and data base for storing historical data,
input scenarios and the results of simulation.

» Algorithms for identification, forecasting and decision making (e.g.
optimization routines) used as the elements of a control structure; these are chosen
within the preparatory stage but have to be available as subprograms or procedures
with well-defined interfaces.

* Process simulator consisting, if required, of several modules related to the
process components.

 Simulator of the process environment; in particular the module or modules,
allowing for generation of the uncontrolled inputs to the process and other data
required by the control algorithms.

* Data related to the process and the process environment; parameters,
historical data, probability distributions etc.

Both process and process environment simulators are necessary to create “a
reality”. CAS will provide useful, meaningful results only in the case when we can
put trust into this reality. One cannot also overestimate the importance of having
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sufficient and reliable data related to the process and its environment. The computer-
based analysis cannot be done without such data.

Various algorithms forming the control mechanisms should be available prior
to a simulation experiment. It may happen, however, that some of these algorithms
will be very complicated and it will be useful to replace them, for the purpose of
simulation, with much simpler ones. In particular, assume that the real-time control
system involves the use of complicated forecasting procedures. As far as the results
of computer simulation are concerned the use of forecast dummies could be possible.
The forecast dummy would be obtained by using a much simpler algorithm. It is only
essential to make sure that on average the forecast dummies have the same
probabilistic error characteristics as the real forecasts operationally generated on-line.

(by K. Malinowski, E. Niewiadomska-Szynkiewicz)

WORKING ON THE TEXT

I. Find in the above text English equivalents for the following word
combinations and write them out:

OPUHATHE  PELICHMI; XapaKTEPUCTUKHU BEPOSITHOCTHOM OIIKOKH;
BBIYHCIIMTEIBLHO TPEeOOBATEIbHBIC; CIEYET OTMETUTD; C TOYKU 3PEHUS JOCTHUXKEHUS
1ese MpoeKTa; HEKOHTPOJIUPYEMble BXO/bl WM TIOMEXHU; B CPEAHEM; UCIOJIb30BaHKE
MaHEKEHOB IS MPOTHO3UPOBAHUS; CPEACTBA Ui CHUHXPOHHU3AIMU; SIBHbBIC
QIrOPUTMBl  YOPaBIEHHUSA; JO MOJECIMPOBAHUS HKCHEPUMEHTA; HCCIENI0BaTh
MPOU3BOAUTEIIFHOCTh CHUCTEMBI, Ha TIOATOTOBHTEIIEHOM JTame;, OOCCIEeUHTh
MOJIE3HbIE, 3HAUUMBIE PE3YJIbTAThl; OCHOBHASI TEOPHUSI.

I1. Find the synonyms of the following words.
To suppose, comfortable, prophesying, ultimately, obvious, surroundings,
basic.

II1. Write some problem questions to Text 19 for class discussion.

IV. Retell the above text using as many of the word combinations from
Exercise I as you can.

WORKING ON WORDS
I. Give your own definition of the following terms.
The computer-based analysis, the real-time control system; nonlinear process

models; forecast dummies.

II. Complete the sentences with the words from the box:

algorithms environment simulation range tools algorithm class usen
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1. Computer ..... may be required to get better understanding of the process
properties. 2. This ..... of systems allows to set up the simulation experiments and to
analyze different types of processes. 3. These computer ..... provide framework
organization for different classes of applications. 4. He is oriented mostly towards the
regulator control with explicit control ..... . 5. The implemented ..... is based on the
open-loop- feedback control approach. 6. The ..... may set or change the area of
admissible storage and release. 7. General purpose systems (class B) for computer-
based simulation and analysis will have much wider ..... of applications. 8. It is
difficult for the user to modify a software ..... when new features need to be
introduced.

I1I. Translate the sentences containing the preposition prior to.

1. He made sure all revisions were approved by the chief engineer prior to the
organization of simulation experiments. 2. It dates, doubtless, from a time prior to the
investigation of the system performance. 3. Probabilistic errors had not been seen in
the operation prior to the generation on-line. 4. Prior to this some companies had, to a
certain extent, used these forecasting procedures, but few, were completely equipped
in these respects. 5. Even prior to the discovery of control mechanisms in the
theoretical analysis, a number of engineers had made determinations of the
importance of having sufficient and reliable data related to the process and its
environment. 6. By some it has been argued that we possessed no kind of control
systems involving the use of nonlinear process models prior to the introduction of
explicit control algorithms. 7. But it tends to minimize the importance of the
distinction of that which is prior to individual experience and that which results there
from.

IV. Find in the above text and copy out sentences having the preposition
prior to.

WRITTEN PRACTICE

I. Complete the following sentences using a word or phrase from the box.

since  both... and aswell as  in contrastto inorderto dueto until
such as

1. The advantage of a specialized system (class A) is that one can have in the
software environment both typical algorithms for identification and control ..... the
process simulators. 2. On the other hand, ..... make such systems easy to use they
should consist of a wide range of facilities for convenient implementation of the
user’s applications. 3. The model permits one to analyze many fundamental display-
related issues ..... the following in a quantitative manner. 4. This process is repeated

... all remaining rows of the array are completed. 5. ..... frequency domain
techniques are limited to linear systems, time domain is widely used to analyze real-
world nonlinear systems. 6. ..... an open-loop control system, a closed-loop control
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system utilizes an additional measure of the actual output to compare the actual
output with the desired output response. 7. ..... the increasing complexity of the
system under control and the interest in achieving optimum performance, the
importance of control system engineering has grown in the past decade. 8. Typically,
these packages include ..... classical ..... state-space oriented methodologies.

II. Look at the first sentence in each pair and highlight the passive verb
forms. Then complete the second sentence, which is active.

1. a) The program is prepared for multi-input and multi-output dynamic
discrete-time systems that in general may be non linear and non stationary.

b) The system designer ..... the program for multi-input and multi-output
dynamic discrete-time systems that in general may be non linear and non stationary.

2. a) The forecast dummy will be obtained by using a much simpler algorithm.

b) Our team ..... the forecast dummy by using a much simpler algorithm.

3. a) Computers and similar devices are called nodes when connected to a
network.

b) We ....... computers and similar devices nodes when they are connected to a
network.

4. a) These algorithms have already been checked for reliability and timeliness.

b) You .... these algorithms for reliability and timeliness.

5. a) The communication of information between the nodes on a network is
controlled by the file server.

b) The file server ..... the communication of information between the nodes on
a network.

6. a) The results of computer simulation were validated in terms of meeting the
design objectives.

b) The computer engineer .... the results of computer simulation in terms of
meeting the design objectives.

7. a) The system performance is now being investigated under variations of the
process parameters.

b) They ..... the system performance under variations of the process
parameters.

8. a) The mechanism to integrate all the components of the network is provided
by the network operating system.

b) The network operating system ..... the mechanism to integrate all the
components of the network.

9. a) New products are being developed at the intersection of traditional
disciplines of engineering, computer science, and the natural sciences.

b) This computer engineer .... new products that are at the intersection of
traditional disciplines of engineering, computer science, and the natural sciences.

II1. Choose the proper verb form and write down the translation.

1. The criterion ..... an analytical means for testing the stability of a linear
system of any order. 2. This software environment has already proved ..... very
useful when performing the analysis of the impact on various possible decision
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delays in flood control systems. 3. A control system is an interconnection of
components forming a system configuration that ..... a desired system response. 4.
This algorithm involves optimization of control trajectory for a ..... prediction of
external uncontrolled inputs. 5. The interactive design stage ..... when the structural
decisions regarding the control structure and algorithms are made. 6. The underlying
numerical algorithms ..... on the latest research in numerical analysis. 7. We have

.. a general purpose system allowing for setting up simulation experiments and
analysis for different types of processes.

Keys: will provide, are based, given, provides, to create, to be, begins.

IV. Read and translate the following sentences paying attention to the
infinitive passive in the function of an attribute.

The infinitive in the function of an attribute immediately follows its head-word

1. The large number of factors to be considered illustrates the complexity of
the design specification activity in assigning these factors their relative importance in
a particular design. 2. Our image of the problem to be solved is not what appears in
the written description and ultimately in the specifications. 3. The physical systems to
be analyzed must provide insight and indicate directions for improvement. 4.
Successful engineers learn to simplify complex systems to be designed for the
parameter analysis. 5. Parameter analysis to be carried out is based on identification
of the key parameters, generation of the system configuration, and evaluation of how
well the configuration meets the needs. 6. The performance specifications to be
completed will describe how the closed-loop system should perform. 7. In layered
communication system, one layer of a host deals with the task to be done by its peer
layer at the same level on the remote host. 8. The computer-based analysis to be
performed relies on sufficient and reliable data related to the process and its
environment.

V. Find in Text 19 the sentences with the infinitive passive in the function
of an attribute and translate them.

TOPICS FOR DISCUSSION

I. Prove the following.

The computer-based analysis and simulation of complex systems have become
the only viable option to a system engineer. In order to perform the computer-based
analysis and simulation (CAS) efficiently and in a proper manner it is required to
have good software environment.

I1. Think of a situation in which you did not take advice and the technique
for designing control algorithms went wrong as a result. Say what you should or
should not have done.

II1. Have you ever considered working abroad? Give your reasons.
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SUPPLEMENT
TEXTS FOR HOME-READING AND ABSTRACTING

Text 1
Learn the material about a computer network.

Computer network

A computer network is a set of connected computers. Computers on a network
are called nodes. The connection between computers can be done via cabling, most
commonly the Ethernet cable, or wirelessly through radio waves. Connected
computers can share resources, like access to the Internet, printers, file servers, and
others. A network is a multipurpose connection, which allows a single computer to do
more.

A computer network, or data network, is a digital telecommunications network
which allows nodes to share resources. In computer networks, computing devices
exchange data with each other using connections (data links) between nodes. These
data links are established over cable media such as wires or optic cables, or wireless
media such as Wi-Fi.

Network computer devices that originate, route and terminate the data are
called network nodes. Nodes can include hosts such as personal computers, phones,
servers as well as networking hardware. Two such devices can be said to be
networked together when one device is able to exchange information with the other
device, whether or not they have a direct connection to each other. In most cases,
application-specific communications protocols are layered (i.e. carried as payload)
over other more general communications protocols. This formidable collection of
information technology requires skilled network management to keep it all running
reliably.

Computer networks support an enormous number of applications and services
such as access to the World Wide Web, digital video, digital audio, shared use of
application and storage servers, printers, and fax machines, and use of email and
instant messaging applications as well as many others. Computer networks differ in
the transmission medium used to carry their signals, communications protocols to
organize network traffic, the network's size, topology, traffic control mechanism and
organizational intent. The best-known computer network is the Internet.

Advantages of Computer Networking

1. It enhances communication and availability of information.

Networking, especially with full access to the web, allows ways of
communication that would simply be impossible before it was developed. Instant
messaging can now allow users to talk in real time and send files to other people
wherever they are in the world, which is a huge boon for businesses. Also, it allows
access to a vast amount of useful information, including traditional reference
materials and timely facts, such as news and current events.

2. It allows for more convenient resource sharing.

This benefit is very important, particularly for larger companies that really
need to produce huge numbers of resources to be shared to all the people. Since the
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technology involves computer-based work, it is assured that the resources they
wanted to get across would be completely shared by connecting to a computer
network which their audience is also using.

3. It makes file sharing easier.

Computer networking allows easier accessibility for people to share their files,
which greatly helps them with saving more time and effort, since they could do file
sharing more accordingly and effectively.

4. It is highly flexible.

This technology is known to be very flexible, as it gives users the opportunity
to explore everything about essential things, such as software without affecting their
functionality. Plus, people will have the accessibility to all information they need to
get and share.

5. It is an inexpensive system.

Installing networking software on your device would not cost too much, as you
are assured that it lasts and can effectively share information to your peers. Also,
there is no need to change the software regularly, as mostly it is not required to do so.

6. It increases cost efficiency.

With computer networking, you can use a lot of software products available on
the market which can just be stored or installed in your system or server, and can then
be used by various workstations.

7. It boosts storage capacity.

Since you are going to share information, files and resources to other people,
you have to ensure all data and content are properly stored in the system. With this
networking technology, you can do all of this without any hassle, while having all the
space you need for storage.

Disadvantages of Computer Networking

1. It lacks independence.

Computer networking involves a process that is operated using computers, so
people will be relying more of computer work, instead of exerting an effort for their
tasks at hand. Aside from this, they will be dependent on the main file server, which
means that, if it breaks down, the system would become useless, making users idle.

2. It poses security difficulties.

Because there would be a huge number of people who would be using a
computer network to get and share some of their files and resources, a certain user’s
security would be always at risk. There might even be illegal activities that would
occur, which you need to be careful about and aware of.

3. It lacks robustness.

As previously stated, if a computer network’s main server breaks down, the
entire system would become useless. Also, if it has a bridging device or a central
linking server that fails, the entire network would also come to a standstill. To deal
with these problems, huge networks should have a powerful computer to serve as file
server to make setting up and maintaining the network easier.
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4. It allows for more presence of computer viruses and malware.

There would be instances that stored files are corrupt due to computer viruses.
Thus, network administrators should conduct regular check-ups on the system, and
the stored files at the same time.

5. Its light policing usage promotes negative acts.

It has been observed that providing users with internet connectivity has
fostered undesirable behavior among them. Considering that the web is a minefield of
distractions — online games, humor sites and even porn sites — workers could be —
tempted during their work hours. The huge network of machines could also
encourage them to engage in illicit practices, such as instant messaging and file
sharing, instead of working on work-related matters. While many organizations draw
up certain policies on this, they have proven difficult to enforce and even engendered
resentment from employees.

6. It requires an efficient handler.

For a computer network to work efficiently and optimally, it requires high
technical skills and know-how of its operations and administration. A person just
having basic skills cannot do this job. Take note that the responsibility to handle such
a system is high, as allotting permissions and passwords can be daunting. Similarly,
network configuration and connection is very tedious and cannot be done by an
average technician who does not have advanced knowledge.

7. It requires an expensive set-up.

Though computer networks are said to be an inexpensive system when it is
already running, its initial set up cost can still be high depending on the number of
computers to be connected. Expensive devices, such as routers, switches, hubs, etc.,
can add up to the cost. Aside from these, it would also need network interface cards
(NICs) for workstations in case they are not built in.

(by Ashish Kr. Jha)

Text 2
Study the following text.

Repeaters & Bridges

Since a signal loses strength as it passes along a cable, it is often necessary to
boost the signal with a device called a repeater. A repeater operates at the physical
layer. Its job is to regenerate the signal over the same network before the signal
becomes too weak or corrupted so as to extend the length to which the signal can be
transmitted over the same network. An important point to be noted about repeaters is
that they do not amplify the signal. When the signal becomes weak, they copy the
signal bit by bit and regenerate it at the original strength. It is a 2 port device.

The repeater electrically amplifies the signal it receives and rebroadcasts it.
Repeaters can be separate devices or they can be incorporated into a concentrator.
They are used when the total length of your network cable exceeds the standards set
for the type of cable being used.

A good example of the use of repeaters would be in a local area network using
a star topology with unshielded twisted-pair cabling. The length limit for unshielded
twisted pair cable is 100 meters. The most common configuration is for each
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workstation to be connected by twisted-pair cable to a multi-port active concentrator.
The concentrator amplifies all the signals that pass through it allowing for the total
length of cable on the network to exceed the 100 meter limit.

A collision domainis the set of nodes competing to access the same
transmissive medium — the simultaneous transmission causes collision.
Interconnecting two network segments creates a single collision domain: repeater is
not able to recognize collisions which are propagated to all ports — this is a limit to
the size of the physical domain.

A bridge is a device that allows you to segment a large network into two
smaller, more efficient networks. A bridge operates at data link layer. If you are
adding to an older wiring scheme and want the new network to be up-to-date, a
bridge can connect the two. A bridge monitors the information traffic on both sides of
the network so that it can pass packets of information to the correct location. Most
bridges can "listen" to the network and automatically figure out the address of each
computer on both sides of the bridge. The bridge can inspect each message and, if
necessary, broadcast it on the other side of the network.

The bridge manages the traffic to maintain optimum performance on both sides
of the network. You might say that the bridge is like a traffic cop at a busy
intersection during rush hour. It keeps information flowing on both sides of the
network, but it does not allow unnecessary traffic through. Bridges can be used to
connect different types of cabling, or physical topologies. They must, however, be
used between networks with the same protocol.

Types of Bridges

Transparent Bridges: - These are the bridge in which the stations are
completely unaware of the bridge’s existence i1.e. whether or not a bridge is added or
deleted from the network, reconfiguration of the stations is unnecessary. These
bridges make use of two processes 1.e. bridge forwarding and bridge learning.

Source Routing Bridges: - In these bridges, routing operation is performed by
source station and the frame specifies which route to follow. The hot can discover
frame by sending a special frame called discovery frame, which spreads through the
entire network using all possible paths to destination.

Bridge decouples broadcast domain from collision domain:

it 'splits' the collision domain: it implements the CSMA/CD protocol to detect
collisions, avoiding propagating them to the other ports;

it extends the broadcast domain: frames sent in broadcast are propagated to all
ports.

(From Wikipedia, the free encyclopedia)

Text 3
Outline the main ideas of the text and write a summary.
Definition of a Computer Network
A computer network may be defined as the coordination or interconnection of
a number of individual computers. A computer network is basically established by

the network layer in the Open Systems Infrastructure model, popularly known as the
OSI model.
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Computer networks exist on various scales, from links between machines in
the same room up through wiring connecting the machines in a building or campus to
regional, national and global networks. Various media are used to carry the
communications signals: copper wire, fibre-optic cables and wireless or radio
transmissions etc.

Networking is the concept of sharing resources and services. A network of
computers is a group of interconnected systems sharing resources and interacting
using a shared communications link. A network, therefore, is a set of interconnected
systems with something to share. The shared resource can be data, a printer, a fax
modem, or a service such as a database or an email system. The individual systems
must be connected through a pathway (called the transmission medium) that is used
to transmit the resource or service between the computers. All systems on the
pathway must follow a set of common communication rules for data to arrive at its
intended destination and for the sending and receiving systems to understand each
other. The rules governing computer communication are called protocols. In
summary, all networks must have the following:

1. A resource to share (resource)

2. A pathway to transfer data (transmission medium)

3. A set of rules governing how to communicate (protocols)

Having a transmission pathway does not always guarantee communication.
When two entities communicate, they do not merely exchange information; rather,
they must understand the information they receive from each other. The goal of
computer networking, therefore, is not simply to exchange data but to understand and
use data received from other entities on the network. An analogy is people speaking,
just because two people can speak, it does not mean they automatically can
understand each other.

These two people might speak different languages or interpret words
differently. One person might use sign language, while the other uses spoken
language. As in human communication, even though you have two entities who
"speak," there is no guarantee they will be able to understand each other. Just because
two computers are sharing resources, it does not necessarily mean they can
communicate. Because computers can be used in different ways and can be located at
different distances from each other, enabling computers to communicate often can be

a daunting task that draws on a wide variety of technologies.
BENEFITS OF COMPUTER NETWORK

Assuming you have six people in your family. Each has their own computer
and wants to be able to print and have internet access. You don't want to pay for six
modems (for internet connections) and six printers. Why not have one internet
connection and one printer connected to one computer. This computer has all other
computers attached to it.

They all share its internet and printer. They can also each have some shared
folders that everyone on the network can access (upon providing a password).
Properly planned, an efficient network brings a wide range of benefits to a company
such as:

117



Veretennikova V.P.

File Sharing: Networks offer quick and easy way to share files directly. Instead
of using a disk or USB key to carry files from one computer or office to another, you
can share files directly using a network.

Security: Specific directories can be password protected to limit access to
authorized users. Also, files and programs on a network can be designated as "copy
inhibit" so you don’t have to worry about the illegal copying of programs.

Resource Sharing: All computers in the network can share resources such as
printers, fax machines, modems, and scanners.

Communication: Even outside of the internet, those on the network can
communicate with each other via electronic mail over the network system. When
connected to the internet, network users can communicate with people around the
world via the network.

Flexible Access: Networks allow their users to access files from computers
throughout the network. This means that a user can begin work on a project on one
computer and finish up on another. Multiple users can also collaborate on the same
project through the network.

Workgroup Computing: Workgroup software like Microsoft BackOffice
enables many users to contribute to a document concurrently. This allows for
interactive teamwork.

Error reduction and improving consistency: One can reduce errors and
improve consistency by having all staff work from a single source of information, so
that standard versions of manuals and directories can be made available, and data can
be backed up from a single point on a scheduled basis, ensuring consistency.

(From Wikipedia, the free encyclopedia)

Text 4
Sum up your ideas of the text.

Broadcast routing

A broadcast message is destined to all network devices. Broadcast routing can
be done in two ways (algorithm): A router creates a data packet and then sends it to
each host one by one. In this case, the router creates multiple copies of single data
packet with different destination addresses.

In computer networking, telecommunication and information theory,
broadcasting is a method of transferring a message to all recipients simultaneously.
Broadcasting can be performed as a high-level operation in a program, for example,
broadcasting in Message Passing Interface, or it may be a low-level networking
operation, for example broadcasting on Ethernet.

All-to-all communication is a computer communication method in which each
sender transmits messages to all receivers within a group. In networking this can be
accomplished using broadcast or multicast. This is in contrast with the point-to-
point method in which each sender communicates with one receiver.

In computer networking, broadcasting refers to transmitting a packet that will
be received by every device on the network. In practice, the scope of the broadcast is
limited to a broadcast domain. Broadcasting a message is in contrast to unicast
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addressing in which a host sends datagrams to another single host identified by a
unique address.

Unicast 1s communication between a single sender and a single receiver over a
network. The term exists in contradistinction to multicast, communication between a
single sender and multiple receivers, and anycast, communication between any
sender and the nearest of a group of receivers in a network.

In computer networking, unicast refers to a one-to-one transmission from one
point in the network to another point; that is, one sender and one receiver, each
identified by a network address.

Broadcasting is the most general communication method, and is also the most
intensive in the sense that many messages may be required and many network
devices are involved.

Broadcasting may be performed as all scatter in which each sender performs its
own scatter in which the messages are distinct for each receiver, or all broadcast in
which they are the same. The MPI message passing method which is the de facto
standard on large computer clusters includes the MPI_Alltoall method.

Not all network technologies support broadcast addressing; for example,
neither X.25 nor frame relay have broadcast capability, nor is there any form of
Internet-wide broadcast. Broadcasting 1s largely confined tolocal area
network (LAN) technologies, most notably Ethernet and token ring, where the
performance impact of broadcasting is not as large as it would be in a wide area
network.

The successor to Internet Protocol Version 4 (IPv4), IPv6 also does not
implement the broadcast method, so as to prevent disturbing all nodes in a network
when only a few may be interested in a particular service. Instead it relies
on multicast addressing - a conceptually similar one-to-many routing methodology.
However, multicasting limits the pool of receivers to those that join a specific
multicast receiver group.

Both Ethernet and IPv4 use an all-ones broadcast address to indicate a
broadcast packet. Token Ring uses a special value in the IEEE 802.2 control field.

Broadcasting may be abused to perform a type of DoS-attack known as
a Smurf attack. The attacker sends fake ping requests with the source IP-address of
the victim computer. The victim computer is flooded by the replies from all
computers in the domain.

When applying link-state algorithms, a graphical map of the network is the
fundamental data used for each node. To produce its map, each node floods the entire
network with information about the other nodes it can connect to. Each node then
independently assembles this information into a map. Using this map, each router
independently determines the least-cost path from itself to every other node using a
standard shortest paths algorithm such as Dijkstra's algorithm. The result is a tree
graph rooted at the current node, such that the path through the tree from the root to
any other node is the least-cost path to that node. This tree then serves to construct
the routing table, which specifies the best next hop to get from the current node to
any other node.

(From Wikipedia, the free encyclopedia)
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Text 5
Read the following text and be ready to discuss it.

Ethernet Packet Format & Ethernet Multicast

Here is the format of a typical Ethernet packet (DIX specification); it is still
used for newer, faster Ethernets: dest addr src addr type data CRC. The destination
and source addresses are 48-bit quantities; the type is 16 bits, the data length is
variable up to a maximum of 1500 bytes, and the final CRC checksum is 32 bits. The
checksum is added by the Ethernet hardware, never by the host software. There is
also a preamble, not shown: a block of 1 bit followed by a 0, in the front of the
packet, for synchronization. The type field identifies the next higher protocol layer; a
few common type values are 0x0800 = 1P, 0x8137 = IPX, 0x0806 = ARP. The IEEE
802.3 specification replaced the type field by the length field, though this change
never caught on. The two formats can be distinguished as long as the type values
used are larger than the maximum Ethernet length of 1500 (or 0x05dc); the type
values all meet this condition. The Ethernet maximum packet length of 1500 bytes
worked well in the past, but can seem inconveniently small at 10 Gbit speeds. But
1500 bytes has become the de facto maximum packet size throughout the Internet,
not just on Ethernet LANS; increasing it would be difficult. TCP TSO (12.5 TCP
Offloading) is one alternative. Each Ethernet card has a (hopefully unique) physical
address in ROM; by default any packet sent to this address will be received by the
board and passed up to the host system. Packets addressed to other physical addresses
will be seen by the card, but ignored (by default). All Ethernet devices also agree on a
broadcast address of all 1°s: a packet sent to the broadcast address will be delivered to
all attached hosts. It is sometimes possible to change the physical address of a given
card in software. It is almost universally possible to put a given card into
promiscuous mode, meaning that all packets on the network, no matter what the
destination address, are delivered to the attached host. This mode was originally
intended for diagnostic purposes but became best known for the security breach it
opens: it was once not unusual to find a host with network board in promiscuous
mode and with a process collecting the first 100 bytes (presumably including user id
and password) of every telnet connection.

Another category of Ethernet addresses is multicast, used to transmit to a set of
stations; streaming video to multiple simultaneous viewers might use Ethernet
multicast. The lowest-order bit in the first byte of an address indicates whether the
address is physical or multicast. To receive packets addressed to a given multicast
address, the host must inform its network interface that it wishes to do so; once this is
done, any arriving packets addressed to that multicast address are forwarded to the
host. The set of subscribers to a given multicast address may be called a multicast
group. While higher-level protocols might prefer that the subscribing host also
notifies some other host, eg the sender, this is not required, although that might be the
easiest way to learn the multicast address involved. If several hosts subscribe to the
same multicast address, then each will receive a copy of each multicast packet
transmitted. We are now able to list all cases in which a network interface forwards a
received packet up to its attached host:
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« if the destination address of the received packet matches the physical address
of the interface;

« if the destination address of the received packet is the broadcast address;

« if the interface is in promiscuous mode;

« if the destination address of the received packet is a multicast address and the
host has told the network interface to accept packets sent to that multicast address.

If switches (below) are involved, they must normally forward multicast
packets on all outbound links, exactly as they do for broadcast packets; switches have
no obvious way of telling where multicast subscribers might be. To avoid this, some
switches do try to engage in some form of multicast filtering, sometimes by snooping
on higher-layer multicast protocols. Multicast Ethernet is seldom used by IPv4, but
plays a larger role in [Pv6 configuration.

(by Peter L Dordal)

Text 6
Study the text. Be ready to speak about its main ideas.

Ethernet Address Internal Structure

The second-to-lowest-order bit of a physical Ethernet address indicates
whether that address is believed to be globally unique or if it is only locally unique;
this is known as the Universal/Local bit. For real Ethernet physical addresses, the
multicast and universal/local bits of the first byte should both be 0. When (global)
Ethernet IDs are assigned to physical Ethernet cards by the manufacturer, the first
three bytes serve to indicate the manufacturer. They are allocated by the IEEE, and
are officially known as organizationally unique identifiers. These can be looked up at
any of several sites on the Internet to identify the manufacturer associated with any
given Ethernet address; the official IEEE site 1s
standards.ieee.org/develop/regauth/oui/public.html (OUIs must be entered here
without colons). As long as the manufacturer involved is diligent in assigning the
second three bytes, every manufacturer provided Ethernet address should be globally
unique. Lapses, however, are not unheard of. Ethernet addresses for virtual machines
must be distinct from the Ethernet address of the host system, and may be (e.g. with
so-called “bridged” configurations) as visible on the LAN as that host system’s
address. The first three bytes of virtual Ethernet addresses are often taken from the
OUI assigned to the manufacturer whose card is being emulated; the last three bytes
are then either set randomly or via configuration. In principle, the universal/local bit
should be 1, as the address is only locally unique, but this is often ignored. It is
entirely possible for virtual Ethernet addresses to be assigned so as to have some
local meaning, though this appears not to be common.

The Slot Time and Collisions

The diameter of an Ethernet is the maximum distance between any pair of
stations. The actual total length of cable can be much greater than this, if, for
example, the topology is a “star” configuration. The maximum allowed diameter,
measured in bits, is limited to 232 (a sample “budget” for this is below). This makes
the round-trip-time 464 bits. As each station involved in a collision discovers it, it
transmits a special jam signal of up to 48 bits. These 48 jam bits bring the total above
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to 512 bits, or 64 bytes. The time to send these 512 bits is the slot time of an Ethernet;
time intervals on Ethernet are often described in bit times but in conventional time
units the slot time is 51.2 psec. The value of the slot time determines several
subsequent aspects of Ethernet. If a station has transmitted for one slot time, then no
collision can occur (unless there is a hardware error) for the remainder of that packet.
This is because one slot time is enough time for any other station to have realized that
the first station has started transmitting, so after that time they will wait for the first
station to finish. Thus, after one slot time a station is said to have acquired the
network. The slot time is also used as the basic interval for retransmission scheduling,
below. Conversely, a collision can be received, in principle, at any point up until the
end of the slot time. As a result, Ethernet has a minimum packet size, equal to the slot
time, i.e. 64 bytes (or 46 bytes in the data portion). A station transmitting a packet
this size is assured that if a collision were to occur, the sender would detect it (and be
able to apply the retransmission algorithm, below). Smaller packets might collide and
yet the sender might not know it, ultimately leading to greatly reduced throughput. If
we need to send less than 46 bytes of data (for example, a 40-byte TCP ACK packet),
the Ethernet packet must be padded out to the minimum length. As a result, all
protocols running on top of Ethernet need to provide some way to specify the actual
data length, as it cannot be inferred from the received packet size. As a specific
example of a collision occurring as late as possible, consider the diagram below. A
and B are 5 units apart, and the bandwidth is 1 byte/unit. A begins sending ‘“hello
world” at T=0; B starts sending just as A’s message arrives, at T=5. B has listened
before transmitting, but A’s signal was not yet evident. A doesn’t discover the
collision until 10 units have elapsed, which is twice the distance.

(by Peter L Dordal)

Text7
Read the following text and be ready to discuss it.

Network LAN Technologies

Ethernet

Ethernet is a Local Area Network implementation technology which is widely
deployed. This technology was invented by Bob Metcalfe and D.R. Boggs in early
70s. It was standardized in IEEE 802.3 in 1980. Ethernet is network technology
which shares media. Network which uses shared media has high probability of data
collision. Ethernet uses CSMA/CD technology to detect collisions. CSMA/CD stands
for Carrier Sense Multi Access/Collision Detection. When a collision happens in
Ethernet, all its host rolls back and waits for some random amount of time and then
re-transmit data. Ethernet connector, i.e. Network Interface cards is equipped with
48-bits MAC address. This helps other Ethernet devices to identify and communicate
with remote devices in Ethernet. Traditional Ethernet uses 10BASE-T specifications.
10 is for 10mpbs speed, BASE stands for using baseband and T stands for Thick net
or Thick Ethernet. 10BASE-T Ethernet provides transmission speed up to 10mbps
and uses Coaxial cable or Cat-5 Twisted Pair cable with RJ-5 connector. Ethernet
follows Star Topology with segment length up to 100 meters. All devices are
connected to a Hub/Switch in a Star Fashion.
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Fast-Ethernet

To encompass need of fast emerging software and hardware technologies,
Ethernet extends itself as Fast-Ethernet. It can run on UTP, Optical Fiber and can be
wireless too. It can provide speed up to 100 mbps. This standard is named as
100BASE-T in IEEE 803.2 using Cat-5 Twisted pair cable. It uses CSMA/CD
technique for wired media sharing among Ethernet hosts and CSMA/CA (Collision
Avoidance) technique for wireless Ethernet LAN. Fast Ethernet on fiber is defined
under 100BASE-FX standard which provides speed up to 100mbps on fiber. Ethernet
over Fiber can be extended up to 100 meters in half-duplex mode and can reach
maximum of 2000 meters in full-duplex over multimode fibers.

Giga-Ethernet

After being introduced in 1995, Fast-Ethernet could enjoy its high speed status
only for 3 years till Giga-Ethernet introduced. Giga-Ethernet provides speed up to
1000 mbits/seconds. IEEE802.3ab standardizes Giga-Ethernet over UTP using Cat-5,
Cat-5¢ and Cat-6 cables. IEEE802.3ah defines Giga-Ethernet over Fiber.

LAN uses Ethernet which in turn works on shared media. Shared media in
Ethernet create one single broadcast domain and one single collision domain.
Introduction of switches to Ethernet has removed single collision domain issue and
each device connected to switch works in its separate collision domain. But even
Switches cannot divide a network into separate Broadcast domain. Virtual LAN is a
method to divide a single Broadcast domain into more than one Broadcast domains.
Host in one VLAN cannot speak to a host in another. By default, all hosts are placed
into same VLAN.

VLAN is Layer-2 technology which works closely on Ethernet. To route
packets between two different VLANs a Layer-3 device (such as Router) is required.

VLANs work by applying tags to network frames and handling these tags in
networking systems — creating the appearance and functionality of network
traffic that is physically on a single network but acts as if it is split between separate
networks. In this way, VLANs can keep network applications separate despite being
connected to the same physical network, and without requiring multiple sets of
cabling and networking devices to be deployed.

VLANSs allow network administrators to group hosts together even if the hosts
are not directly connected to the same network. Because VLAN membership can be
configured through software, this can greatly simplify network design and
deployment. Without VLANSs, grouping hosts according to their resource needs the
labor of relocating nodes or rewiring data links. VLANs allow networks and devices
that must be kept separate to share the same physical cabling without interacting,
improving simplicity, security, traffic management, or economy. For example, a
VLAN could be used to separate traffic within a business due to users, and due to
network administrators, or between types of traffic, so that users or low priority
traffic cannot directly affect the rest of the network's functioning. Many Internet
hosting services use VLANs to separate their customers' private zones from each
other, allowing each customer's servers to be grouped together in a single network
segment while being located anywhere in their data center. Some precautions are
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needed to prevent traffic "escaping" from a given VLAN, an exploit known as VLAN

hopping.
(From Wikipedia, the free encyclopedia)

Text 8
Read the following text and be ready to discuss it.

100 Mbps (Fast) Ethernet

Classic Ethernet, at 10 Mbps, 1s quite slow by modern standards, and so by
1995 the IEEE had created standards for Ethernet that operated at 100 Mbps. Ethernet
at this speed is commonly known as Fast Ethernet; this name is used even today as
“Fast” Ethernet is being supplanted by Gigabit Ethernet. By far the most popular
form of 100 Mbps Ethernet is officially known as 100BASE-TX; it operates over
twisted-pair cable.

The bandwidth, minimum packet size and maximum network diameter were all
interrelated, in order to ensure that collisions could always be detected by the sender.
Increasing the speed means that at least one of the other constraints must be scaled as
well. For example, if the network physical diameter were to remain the same when
moving to 100 Mbps, then the Fast-Ethernet round-trip time would be the same in
microseconds but would be 10-fold larger measured in bits; this might mean a
minimum packet size of 640 bytes instead of 64 bytes. (Actually, the minimum
packet size might be somewhat smaller, partly because the “jam signal” doesn’t have
to become longer, and partly because some of the numbers in the 10 Mbps delay
budget above were larger than necessary, but it would still be large enough that a
substantial amount of bandwidth would be consumed by padding.) The designers of
Fast Ethernet felt that such a large minimum-packet size was impractical. However,
Fast Ethernet was developed at a time (~1995) when reliable switches were widely
available.

Large “virtual” Ethernet networks could be formed by connecting small
physical Ethernets with switches, effectively eliminating the need to support large-
diameter physical Ethernets. So instead of increasing the minimum packet size, the
decision was made to ensure collision detectability by reducing the network diameter
instead. The network diameter chosen was a little over 400 meters, with reductions to
account for the presence of hubs. At 2.3 meters/bit, 400 meters is 174 bits, for a
round-trip of 350 bits. The slot time (and minimum packet size) remains 512 bits —
now 5.12 usec — which is safely large enough to ensure collision detection. This 400-
meter diameter, however, may be misleading: the specific I00BASE-TX standard,
which uses so-called Category 5 twisted-pair cabling (or better), limits the length of
any individual cable segment to 100 meters. The maximum 100BASE-TX network
diameter — allowing for hubs — is just over 200 meters. The 400-meter distance does
apply to optical-fiber-based 100BASE-FX in half-duplex mode, but this is not
common. The 100BASE-TX network-diameter limit of 200 meters might seem small;
it amounts in many cases to a single hub with multiple 100-meter cable segments
radiating from it. Switches partition an Ethernet into separate “collision domains”;
the network-diameter rules apply to each domain separately but not to the aggregated
whole. In a fully switched (that is, no hubs) 100BASE-TX LAN, each collision
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domain is simply a single twisted-pair link, subject to the 100-meter maximum
length. Fast Ethernet also introduced the concept of full-duplex Ethernet: two twisted
pairs could be used, one for each direction. Full-duplex Ethernet is limited to paths
not involving hubs, that is, to single station-to-station links, where a station is either a
host or a switch. Because such a link has only two potential senders, and each sender
has its own transmit line, full-duplex Ethernet is entirely collision-free. Fast Ethernet
(at least the I00BASE-TX form) uses 4B/5B encoding, covered in 4.1.4 4B/5B. This
means that the electronics have to handle 125 Mbps, versus the 200 Mbps if
Manchester encoding were still used. Fast Ethernet 100BASE-TX does not
particularly support links between buildings, due to the maximum cable-length
limitation. However, fiber-optic point-to-point links are an effective alternative here,
provided full-duplex is used to avoid collisions. We mentioned above that the coax-
based 100BASE-FX standard allowed a maximum half-duplex run of 400 meters, but
100BASE-FX is much more likely to use full duplex, where the maximum cable
length rises to 2,000 meters.

(by Peter L Dordal)

Text 9
Read the text and outline its main ideas.

Computer-Controlled Assembly

Continuing inflation, competition from other countries and record deficits in
international trade have created a widespread awareness of the need to increase
productivity in manufacturing, which means decreasing the man-hours, materials,
energy or capital required to produce industrial goods of all kinds. An additional
stimulus for increasing productivity arises from the desire to improve the quality of
life, including the life of workers now engaged in stultifying, repetitive and
sometimes hazardous tasks. Today there are pressures to use power, materials and
capital more efficiently.

Although there are many ways of increasing manufacturing productivity —
financial, fiscal and social — we shall focus here on advanced technology to an old
field: assembly. Technology has brought about radical changes in many areas —
power generation, transportation chemical manufacturing, communications and data
processing — but it has had only a minor effect on the way the broad spectrum of
consumer goods, from electric toasters to automobiles, are actually assembled.

At present manufacturing is based largely on experience; it is really an art
form. Equipment designers and factory managers prefer to repeat what has worked in
the past, which can be taken as evidence that they are struggling with a vastly
complicated situation. Such changes as introduced tend to be small ones. Wholesale
shifts in technique are expensive and risky.

At present assembly is performed by people and, when the production volume
is high enough, by special-purpose machines. People are readily taught new tasks,
and they adapt to changing conditions, to different models of the same product on the
same assembly line and to major changes in product design.

Special-purpose machines are very efficient, give reproducible performance
and are not subject to fatigue, but they consist almost totally of jigs and fixtures built
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to perform one task, or a closely related series of tasks, on one product. They cannot
easily be altered to accommodate different models on the production line or changes
in product design.

Most products are manufactured in batches with wide style variations, in
quantities too small or a design life too short to justify investment in a special-
purpose machine. In addition many items are not designed with sufficient attention to
assembly problems, partly because assembly phenomena are not well enough
understood to allow precise requirements to be placed before the product designers.
Moreover, assembly-line workers do more than just put parts together. They often
make spot repairs and perform many vital inspection tasks.

A programmable machine is one that can be taught, with minor alterations, to
perform several tasks in sequence. This capability is essential if assembly machines
are to be economic for low-volume manufacturing.

(by James L. Nevins and Daniel E. Whitney)

Text 10
Read and sum up your ideas of the text.

Beyond Software

After the idea of network became a meta-paradigm in all different disciplines,
in philosophy and science as well as in technology it had been realized by the
creation of the World Wide Web. The concept of network is not just a heuristic idea,
but an idea which has empirical existence. From that point on, the scientific and the
technological community started to understand the idea of a human-machine or a
man-machine hybrid. It is not just the idea of computers being connected. Because
computers are being connected literally do nothing, unless they are part of human-
machine-systems, i.e. unless human beings are involved.

If one looks for instance at the screen of a PC then one sees changes of
physical states. But in order to interpret these as different letters or different signs, in
order to interpret signs at all, one needs a human observer that is also a human user.
The machine user entity is the node, not the node of the technical network as such.

The hybrids of human beings and machines are connected to networks. And
therefore, the hybrid networks (the human-machine-networks) replace the idea of
individual artificial intelligent entities such like computers or robots. From the 1990s
on we did not talk anymore about robots as individual intelligent entities or individual
mechanical entities displaying intelligent behavior. Now we are talking about
systems, networks of mechanical devices and human beings displaying intelligent
behavior together in processes of interaction. Again the idea began to develop — like
50 years before — that there is a decisive difference between hardware and software,
between the mechanical device (be it electrical, chemical or whatsoever) and the
program running on that mechanical device.

Our wet-wear which we have in our skulls, our brains is of course also entities
on which programs, i.e. software is running. There is an interesting development to
be observed when we project this back into history. By doing this it becomes obvious
that the definition of the humankind of human beings was always a mirror of the most
advanced pieces of technology.
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At the beginning of the Modern Age in the mechanical thinking human beings
of course were considered to be complicated clocks. Just think of Leibnitz, for whom
of course the whole world was a clock work and God was the clock maker, who had
manufactured all these perfectly running clocks. The idea of pre-stabilized harmony
is illustrated by Leibnitz with the image of a clockmaker, who created absolutely
synchronized clocks (Bayle 1978). And then we can see it happen all over again,
when in the 19th-century the human brain was perceived to be something like a very
complicated telephone system (Searle1984). And since the 1950s and 1960s the
neurosciences perceived the human brain as a computer (Anderson & Ross 1964).
From the 1980s on the idea of self-organizing networks, neural networks replaced the
idea of the human brain being a computer (Hopfield 1988; Churchland 1986). And
almost the same is happening now again, if the step from the individual mechanical
technical devices displaying intelligent behavior is made to the system of the
coordination of individual mechanical devices displaying intelligent behavior (Beni
2004). It is in this context that the old question of the individual robots shows up
again with respect to software:

* Could it be possible for us to design devices which would be capable of
designing other devices, could we e.g. design a robot that could be capable of
designing other robots? Can machines or computers produce software?

And the answer of course is highly disputed: Yes, it is no longer impossible, it
is rather easily possible.

And now the decisive question comes up:

 Can machines or computers offer nominal values that include an aim towards
the realization, of which the software judged to be suitable used? In other words: Can
machines deal with values?

If that is the case then of course the main anthropological issue would be
solved by the dissolution of the main anthropological issue. There would be no
privileged situation for human beings anymore, if robots could do the same. So the
answer to this question is: No. I should put it differently: the answer has to be: No. If
we try to stick to the notion of a “human being” and if we try to stick to the notion of
“human-machine-hybrid-systems” then there should be at least one decisive
difference between human beings and machines displaying intelligent behavior. And
this decisive difference is probably the capability of defining and setting values.
Consequently the answer is “No” and has to be “No.” If the answer would be “Yes,”
then we would have to start a new round of deliberations.

(by Walther Ch. Zimmerli)

NOTE

Leibnitz [l1b'nits], Baron Gottfried Wilhelm von Leibniz. 1646 — 1716. German
philosopher and mathematician.
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Text 11
Discuss the problems mentioned in the text.

Assembly Line Robots & Swarm-Intelligence

Looking at the production system we see that the dominant idea, even if we are
in actual fact already working within a network is still one of a sequence or a line: the
assembly line. If we look at late modern production systems we see, however, that it
1s not organized according to the tradition of the assembly line anymore, but rather
according to an integrated network of different assembly lines (and the same applies
to the traditional idea of supply chains) (Zimmerli, Bagusat & Muller 2007). But the
main idea is nevertheless still that of an assembly line of robots, the type of robots
e.g. you usually see at the car production. They do not show “android” features, they
do not look homo erectus-like, but you see e.g. one great arm. And this great arm
performs almost the same movements all the time. That is what assembly line robots
are all about. They seem to move on their own free will. One looks at them and they
seem to display intelligent autonomous behavior. And one would not even be capable
to tell whether they are actually internally programmed to do that or whether they are
developing their program as they go along. It would not be possible to tell that
because there is an asymmetry between the possibility to explain these movements
after the fact and the possibility to predict them before, i.e. an asymmetry between
explanation and prediction. These assembly line robots seem to move on their own
free will. Under certain circumstances and under different conditions of carrying out
various operations, they may seem (to some observers) like independent beings, who
program their own set values.

What we have seen before applies here too: if the only action which these
robots cannot do, the only limits to robots taking over work operations in the
production process would be the setting of the values by themselves, then of course
everything else, every operation that can be described by software production
analysis methods can be carried out by every suitably implemented machine.

The only thing that cannot be carried out by suitably implemented machines is
the setting of the set values itself. And if we apply the notion of “network,” then it
becomes obvious that the operation of networks of robots can easily be programmed,
be it by human beings or by machines: Of course we can design machines, which are
capable of designing networks of programs of machines.

Originally swarm intelligence used to be a notion taken from the biological
sphere, especially with respect to the behavior of ants, birds and fish. But these days
we speak about swarm-intelligence of robots, especially of nano-robots, which are
very tiny little devices displaying intelligent behavior themselves (Winfield, Harper
& Nembrini 2005). Or to put it more precisely: the behavior displayed by swarms of
small robots (“nanobots”) is not a behavior called “intelligent,” because the
individual nanobots display intelligent behavior, but only because the system of
intelligent nanobots is displaying intelligent behavior. That is why the very notion of
“robots programmed in an assembly line (or any other kind of collaborative pattern)”
is presupposing the idea of a decentralized meta-program or rather a behavioral
collaborative pattern of robots (or other “intelligent” machines) — and this idea is
what we call “swarm-intelligence.”
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So the question is not whether the individual robot in an assembly line
performs intelligent behavior (that is always the case, because that is what they are
supposed to do) but the assembly line itself has to display intelligent behavior.

Example: given that a robot as the individual intelligent production machine
always takes a piece or device and puts it over here and does all the time with it, what
it is programmed to do, and given that there is no piece or device around then the
whole system does not work. So the individual robot could perform the same
operation as many times as it is programmed, but if the supply of the elements needed
to perform an actual labor action by doing this would be lacking, i.e. if the system
would not be so efficient by not having a sufficient supply of elements or devices,
then the system itself would not be behaving in an intelligent way; it would run
empty.

So, if the network itself is not programmed intelligently then there is no way of
talking about intelligent behavior of robots. Therefore, we have to deal from now on
with what I call meta-programs or meta-robots. The discourse on robots has in actual
fact already been replaced by the discourse on meta-robots, if we talk about robots in
this new system-oriented way. With regard to this meta-robot, however, an
asymmetry-hypothesis (that seems to be valid) between observation of behavior and
programming is applied.

Although we can observe intelligent behavior it is possible that we cannot
program it. What we find here is the next level of the asymmetry between explanation
and prediction in the philosophy of science and it is called the difference between
programming and teaching. The very notion of “teaching” is used here in a system,
which does not deal with the interaction between teachers and students at all, but with
the interaction between human beings and machines. For instance, if one tries to
program a laser welding device then one does not have to write programs anymore.

Consequently, what we do is teaching the machine by actually physically
guiding it, by taking the laser welding arm and putting it into some place and then
putting it over and bringing it back, and then putting it back over there. And after
doing that a few times the machine has “learned” it, and from then on it does it by
itself. Of course, it does not literally do it by itself; it is not autonomous in the very
strict philosophical sense of “autonomy.” But we have taught the machine to do that
and the machine does it, unless we teach it to behave differently.

We can teach the machine by talking to it, in written language (program) or by
showing it how to behave, by taking the laser welding arm again and putting it to a
different place etc. By doing so a few times, you have taught the machine to behave
like an intelligent being. And pretty much the same applies to swarm intelligence of a
system which has to be “taught” and not just programmed.

(by Walther Ch. Zimmerli)
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Text 12
Study the text. Be ready to speak about its main ideas.

Robotics as a Future Vision for Hypermodern Technologies

The robots of today are smart, but they are not smart enough. They have to act
under pressure: Their employers always require higher and more complex
performance.

There is especially one thing of what they have to be capable of: thinking. The
almost unstoppable triumphal procession of the working machine ended up in
stagnation during the past years. Even despite remarkable technical improvements,
most of such systems are still comparatively dumb. For example, Car-O-bot can
easily open a room door. But once the door is stocked, because the frame has got
distorted, the machine becomes helpless. The same thing happens to a welding robot
once the assembly line stops. Robots are not yet useful for practice. Robotics-
research was focused far too long on the necessities of only a few industries. At that
time people did not invest into the intelligence of robots, but into optimizing the
environment. Now there are robots, built especially in order to be integrated into
small and middle production processes. This new generation of robots is at least
limitedly able to cooperate directly with human colleagues. But to enable such an
improvement, the machines are required to perceive their environment, e.g. tools or
instruments. One of the most important tasks is the precise proportioning of power.
The dialogue between human being and a machine is hard working as well. But
things that work in sterile and clean laboratories do not have to work on the outdoors.
More and more objects and characteristics need to be included by the machine if its
environment gets more and more complex. Increasing speed and stability are
lowering precision and controllability. This is a cultural breakdown for the engineers,
who usually try to control everything with precision.

The terms of “technique” and “technology” are used quite similar. Relating to
my phenomenological-hermeneutical method, the following distinction is
recommended: Technique refers to technical abilities and the produced artifacts as
well as their use. Technology describes the technical knowledge and the teaching of
technical knowledge (about technical courses of action and about operational
sequences), and further the out coming machines and technological structures. Both
kinds are interacting with each other and exist nowadays next to each other. I will call
the sum of techniques and technologies the “technical world.” An adequate definition
of the technique, which I, for further valuation, take as a basis even for the interaction
of humans and machines, demonstrated in the description of the production cycle. It
has got three aspects with two sides in each case: It includes (1) the construction and
the production of instruments and works, as well as the use of instruments, (2) the use
and the consumption of technical works and (3) the disposal and the recycling of
technical works and of new products in terms of a closure of the circuitry. The two
aspects are (1) producing and using in terms of human actions and (2) technical
instruments in order to perceive works as describable physical, chemical and
biological operations. The Production of something is a technical action in a proper
sense, to use something refers to determined technical handling and to dispose of
something refers to technical handling in a classical meaning. The subject of
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Philosophy of Technology is technical and technical determined handling, since
technical handling is performed to finally enable technical determined handling.

The subject of Philosophy of Technology is in the strict sense the mutual
relation of technical handling and technical determined handling. Different technical
potentials have to be seen as a result of the connection between technical handling on
the one hand and technical determined handling on the other hand. The cycle of
technical and technical determined handling, as different kinds of “know how,”
implies a dynamization of the concept of technical handling and a transformation of
the different kinds of technical practice. The classical concept of poiesis and the
instrumental rationality are no longer appropriate to the current technical reality.

The human handling of a technical artifact puts it into an anthropological
context, into an anthropological potential. The human being is in possession of a
handling knowledge, an implicit know how of the effect, which can be achieved by
technical handling. This implicit knowledge occurs as individual knowledge within
individuals, even in animals (e.g. the gull and the clam), but it does not occur as a
systematic world knowledge. The world knowledge is the collected handling
knowledge within the world including the own finiteness. The capability of human
handling is related to the world, full of theories and sense.

(by Walther Ch. Zimmerli)

Text 13
Read the text and then comment.

The Different Cultural Robot-Traditions in Europe and Japan

The concept of the robot (as automat) belongs to the mechanical tradition of
engineers, researchers (example: “Frankenstein”) and of the working machine in
Europe. The mechanism conceived as something unnatural, with the result that the
mechanical automata had often developed a terrible independent existence.

Automata are working machines in Europe. They replace labour although it is
high valued social good in Europe. Changes of our environment by autonomous
intelligent technology (automation) could be larger than changes, which are triggered
by the humanoid robot which is conceived as a human companion and partner. From
a European point of view the more important issues are found in the automation and
in the change of the paradigm of work. The robot in Japan, especially the humanoid
robot, emerged from the tradition, from folk culture and from pre-scientific myths. As
a matter of fact he has not such terrible independent existence like in Europe and is
derived from a childlike scheme. Humanoid robots are therefore more popular and
socially acceptable in Japan.

During the ancient times they were suggested to be freely deployable and
controllable slaves called “androids.” Hephaistos has forged Pandora through godly
mission. Even Daidalos, artificial created human beings (in the sense of living
statues) became traditional since the Greeks. The “Iron Maiden” of the tyrant Nabis
of Sparta (200 B.C.) was even a real statue. Citizens who did not pay tribute got
“hugged” and then speared by her stings if they would not pay on time. During
medieval times there have been threatening and inflective statues. The mechanical

131



Veretennikova V.P.

clock and automatic mechanisms were discovered first at Byzantium and Arabia. The
“Iron Man” by Albertus Magnus did appear to serve as his doorkeeper.

The 18™ century has been the century of “androids,” which occurred within
various legends during the age of the mechanics (Volker 1994). The flutist was a
system of bellows, driven by clock units. Pygmalion can be seen as a living statue
(Volker 1994). Within the Greek mythology the forging goddess Hephaistos was
responsible for creating artificial beings. Daidalos, the Attic master-builder, belongs
to the fabulous mankind creators, as well. His inventions are already technically
comprehensible. The term “android” relates to the Greek words “aner” (“man,”
“human being”) and “eidos” (“look,” “form,” “shape”) what stands for “The human
copy.” Admittedly, he was shaped first during the time of absolutism. During the
17th- and 18th-century the artistic clockmakers promoted the replication of the
human being to new heights. But within the Industrial Revolution, the practical
interests to create human like machines got lost for the engineers. Mary Shelley’s
literary character of “Frankenstein” is a counter movement to this. Shelley quotes a
basic topic from the literary illustration of technology: the unpredictability of
research and invention with cross natural borders (Drux 2001). These discussions are
nowadays promoted, facing artificial life and expert systems. Especially the defeat of
Kasparow in his match with the computer deep blue has caused a sensation. The
computer’s game appeared to be intuitively right, inventive and highly intelligent to
Kasparow. What a human would have done for his feelings had been calculated
through a machine. The world champion concludes that high quantity leads to quality
at certain, at least in chess.

E.T.A. Hoffmann talks about “androids,” what means humanlike beings. An
artificial human being plays for example the main character in his work “Die
Automate” from 1814. The “speaking Turk” is the protagonist, an automat, which is
so artistically manufactured that it is impossible to find the source of its voices. The
speaking Turk i1s adequately responding to questions by ingenious and appropriate
answers in different languages. Automata are imitations of human beings, which are
almost perfect if they are no longer to distinguish from the original. A certain kind of
averseness towards the waxworks becomes apparent in the writings of E.T.A.
Hoffmann, even if the instruments of the artists are very reasonable. The automaton
and the mechanical orchestra of the professor are displaying the dead and numbness
of the machines music. The mechanic is using his ability (art) for this adverse joy and
not for the perfection of musical instruments even though the perfection of the
musical instruments would lead to higher musical mechanisms. Natural noises and
environmental music are put into one context. Hoffmann’s conclusion is that the
human being is not replaceable via technology. The automaton is not the right
execution of technology. Hoffmann plays with the ancient and romantic motive:
technology is limited. Technology should be used to build musical instruments, and
therefore it is decreed as pure device. Technology has to be used and controlled by
the human being. But the human being should not be replaced by technology. In
E.T.A. Hoffmann’s “Der Sandmann” 1s an “android” as well, same as in Ambroce
Bierce’s “Moxon’s Master” and as in “Meister Zacharias” from “Le Docteur Ox” by
Jule Vernes.
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Robots, cyborgs and other “androids” are playing a special role in the science-
fiction literature of the past decades. During the era of Reagan emerged a movement
of massive anti-technological sentiment. It was caused by the Vietnam War, which
just reverted into renewed optimism, while new technologies promised an economical
strengthening (upturn). Models have been formulated in Star Wars where the scheme
of a robot was transferred into a defence system. This led to a proceeding
militarization of the universe. A cyborg contained subjectivity in the “theatre of
mind.” The movie “The Terminator” has been characteristic for that. Cyberspace is
an artificial world within one computer or within a network of computers. It is the
matter of an artificial intelligence without human corpus or body. The cyborg
represents the abstraction and emotional distance, which is produced by technological
media. Computers are also central in the movies “2001 — A Space Odyssey” and
“War Games” from 1983. Machines can be obsessed, they can be constructed as
servants and act like servants. But there is a counter-movement which assumes
subjectivity for machines. In this way the cyborg can get rehabilitated. Such
“android” commanders are for example displayed in the movie “Blade Runner,”
which is about “replicants.”

(by Bernhard Irrgang)

Text 14
Read the text about a computer algebra system and outline its main ideas.

Computer algebra system

A computer algebra system (CAS) is any mathematical software with the
ability to manipulate mathematical expressions in a way similar to the traditional
manual computations of mathematicians and scientists. The development of the
computer algebra systems in the second half of the 20th century is part of the
discipline of "computer algebra" or "symbolic computation", which has spurred work
in algorithms over mathematical objects such as polynomials.

Computer algebra systems may be divided into two classes: specialized and
general-purpose. The specialized ones are devoted to a specific part of mathematics,
such as number theory, group theory, or teaching of elementary mathematics.

General-purpose computer algebra systems aim to be useful to a user working
in any scientific field that requires manipulation of mathematical expressions. To be
useful, a general-purpose computer algebra system must include various features such
as:

- a user interface allowing a user to enter and display mathematical formulas,
typically from a keyboard, menu selections, mouse or stylus.

- aprogramming language and an interpreter (the result of a computation
commonly has an unpredictable form and an unpredictable size; therefore user
intervention is frequently needed),

- a simplifier, which is a rewrite system for simplifying mathematics formulas,

- a memory manager, including a garbage collector, needed by the huge size of
the intermediate data, which may appear during a computation,

- an arbitrary-precision arithmetic, needed by the huge size of the integers that
may occur,
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- a large library of mathematical algorithms and special functions.

The library must not only provide for the needs of the users, but also the needs
of the simplifier. For example, the computation of polynomial greatest common
divisors is systematically used for the simplification of expressions involving
fractions.

This large amount of required computer capabilities explains the small number
of general-purpose computer algebra systems. The main ones are Axiom, Maxima,
Magma, Maple, Mathematica and SageMath.

The development of computers has made possible the introduction of computer
algebra systems for “doing mathematics”. They are software systems able to perform
mathematical operations formally.

These systems, such as Macsyma, Reduce, Derive, Maple, Mathematica,
Matlab, Sage, can also be used on relatively small computers (PC), and with their
help, we can transform complicated expressions, calculate derivatives and integrals,
solve systems of equations, represent functions of one and of several variables
graphically, etc. They can manipulate mathematical expressions, i.e., they can
transform and simplify mathematical expressions according to mathematical rules if
this is possible in closed form. They also provide a wide range of numerical solutions
to required accuracy, and they can represent functional dependence between data sets
graphically. Most computer algebra systems can import and export data. Besides a
basic offer of definitions and procedures which are activated at every start of the
system, most systems provide a large variety of libraries and program packages from
special fields of mathematics, which can be loaded and activated on request.
Computer algebra systems allow users to build up their own packages. However, the
possibilities of computer algebra systems should not be overestimated.

For instance, Maxima is a system for the manipulation of symbolic and
numerical expressions, including differentiation, integration, Taylor series, Laplace
transforms, ordinary differential equations, systems of linear equations, polynomials,
sets, lists, vectors, matrices and tensors. Maxima yields high precision numerical
results by using exact fractions, arbitrary-precision integers and variable-precision
floating-point numbers. Maxima can plot functions and data in two and three
dimensions.

The Maxima source code can be compiled on many systems, including
Windows, Linux, and MacOS X. The source code for all systems and precompiled
binaries for Windows and Linux are available at the SourceForge file manager.

Computer algebra systems began to appear in the 1960s and evolved out of two
quite different sources—the requirements of theoretical physicists and research into
artificial intelligence. They have been extensively used in higher education. Many
universities offer either specific courses on developing their use, or they implicitly
expect students to use them for their course work. The companies that develop
computer algebra systems have pushed to increase their prevalence among university
and college programs.

(From Wikipedia, the free encyclopedia)
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INDEFINITE

verb
I/You/we/they ask
He/she/it asks
*Repeated,

customary action.

usually/generally
always/never
often/seldom
sometimes

*Fact
*Future action (to a
timetable, schedule)

asked
took

* Action (succession
of actions) in the
past.

yesterday
last week
3 days ago

will ask

*Future action.

tomorrow
next week
in 3 days
in 2037

GRAMMAR REFERENCE

ENGLISH TENSES (ACTIVE VOICE)

CONTINUOUS PERFECT
be + -ing have + III form
am have
is asking asked
are has

* Action (process)
going on at the present
moment.

now, at present,
at the moment

*Future action planned
before

was
asking
were
* Action (process)
taking place at a given
moment in the past.

at 5 yesterday

from 5 to 6 yesterday
for 3 days last week
all day long

the whole day

when he came

will be asking

* Action (process)
taking place at a given
moment in the future.

at 5 tomorrow

from 5 to 6 tomorrow
for 3 days next week
all day long tomorrow
when he comes

*Completed action
connected with the
present; result.

already/yet
ever/never
lately/recently
this week/today
by now

had asked

* Action completed
before a certain
moment in the past

by 5 o’clock yesterday
before he came
by the end of last year

* At sequence of
tenses.

will have asked

* Action completed
before a definite
moment in the future.

by 5 o’clock tomorrow
when he comes
by next summer

PERFECT
CONTINUOUS

have been + -ing

have
been asking
has

* Action (process) which
began in the past and is
still going on now.

for a month

a long time

since 5 o’clock

how long

since when

had been asking

* Action (process) which
began before a definite
moment in the past and
was still going at the
moment.

He had been working
for 2 hours, when my
brother came.

will have been asking

* Action (process) which
will begin before a
definite moment in the
future and will be going
on at that moment.
When you come, I’ll
have been working for 2
hours.
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PAST

ENGLISH TENSES (PASSIVE VOICE)

INDEFINITE

CONTINUOUS

to be + I1II form

to be being + III form

*Customary action

He is answered the
questions every day.

* Action (succession of
actions) in the past.
past.

He was answered the
questions yesterday.
They were taken home
yesterday.

*Future action

1 will be taken there
tomorrow.

He said that I would be
taken there the next day.

* Action (process) taking place
at a given moment in the past.

The cake is being cooked now.

*Action (process) taking
place at a given moment in the

The cake was being cooked the

whole evening.

THE INFINITIVE

PERFECT

to have been + III form

*Completed action connected
with the present.

The work has been done today.

* Action completed before a
certain moment in the past

He said his car had been bought
yesterday.

The work had been done by 5
pm yesterday.

* Action completed before a
definite moment in the future.

The work will have been done by
5 pm tomorrow.

He said that the work would
have been done by 5 pm the next
day.

The Infinitive is a non-finite form of the verb in English. It consists of the base
form of the verb with the particle "to": to do; to go; to connect; to take; to break; to
find.

The infinitive has some properties of the verb. The infinitive names an action
(to drive a car) or state (to be sick), but cannot show person, number, or mood. The
infinitive has active and passive forms (to take; to be taken) and can express voice
and time, though in a rather limited way.
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Active

Passive

Present Infinitive

to ask*®

to be asked®

Present Progressive
Infinitive

to be asking

Pertect Infinitive

to have asked

to have been asked

Perfect Progressive
Infinitive

to have been asking

The Use of the Infinitive
The Infinitive has the following functions in the sentence:
1. The subject
When the Infinitive is used as the Subject, it is usually placed after the
predicate and the sentence is introduced by the introductory it.
It is very hard o work under such conditions.

However the Infinitive in this function can occur at the beginning of the
sentence too.

To collect all this information for such a short period of time would be
completely impossible!

To quit now would be a mistake.

2. A part of the Compound Predicate

a. Part of the Compound Nominal Predicate.
The plan was fo go to the dean.

The important thing is fo repeat all the rules.

Note: There i1s an interesting model where both the subject and the predicate
are expressed by the Infinitive.

To love is to believe.

To know is to understand.

The Infinitive is generally preceded by the particle fo in this function and in
most cases expresses an action which follows that of the link-verb.

The link-verb in sentences with the infinitive as predicative is always to be.

E.g. Dr Johnson’s idea was fo turn his native town into a health resort.

Her task is o get the required information.

The infinitive in this function always has appositive meaning, i.e. it explains
the meaning of the subject of the sentence. Hence, sentences of this kind have the
following structural peculiarity — the subject of the sentence can be expressed only by
a limited number of nouns. The most commonly occurring of these nouns are: advice,
aim, answer, approach, desire, difficulty, duty, function, idea, intention, job, method,
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need, objective, plan, problem, purpose, reason, task, thing, way, wish and some
others.

b. Part of the Compound Verbal Modal Predicate
You should Zave told me about it yesterday.
[ must do it at once.

c. Part of the Compound Verbal Aspect Predicate
She began to cry.

3. An object
I hate to ask people such questions.
They promised fo come in time.

Note: Sometimes the introductory object it is used.
He found it difficult o spot her in the crowd.

4. An attribute
The captain was the last o leave the ship.
Here is an article to be translated at once.

Notes:
a. The Infinitive is used attributively often acquires some modal meaning - the

meaning of obligation or that of possibility.

This is a book to read before going to bed.

(D10 KHUTa, KOTOPYIO MOKHO YUTATh I1EPE] CHOM. )

She gave him some documents to be signed immediately.

(Ona nana eMy TOKYMEHTBI, KOTOpPbIE HaJ0 OBIJI0 HEMEIJIEHHO MOAMKICATh.)
He is not a man fo make a woman happy.

(OH He TOT 4enoBeK, KOTOPBIA MOXKET C/AeNaTh KEHIHHY CYAaCTIHBO. )

b. When the meaning is passive, the active form of the Infinitive is often used

instead of the passive one here.

There 1s no time to be lost = There is no time fo lose.

5. An adverbial modifier
a. Adverbial modifier of purpose, often with the conjunctions in order and so

as, especially when the meaning is negative.
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She put on her coat in order not fo catch cold.

b. Adverbial modifier of result after the adverbs too, enough and sufficiently.
Molecules are too small 7o see with an eye.

c. Adverbial modifier of comparison with conjunctions as if, as though.
She began to talk loudly as if to show that she was not upset.
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d. Adverbial modifier of attendant circumstances.
An astronaut leaves the Earth and returns fifty years later fo find his twin-brother
quite an old man while he is still in the prime of his life.

6. A parenthesis (in the word-combinations: to tell the truth, to begin with, to
sum up, to be more exact, etc.)

To begin with we have not enough money to buy it.

To tell the truth, 1 was disappointed by that letter.

7. A part of the complex object, the complex subject with the infinitive.

a. the complex object

The complex object consists of a noun in the common case or a pronoun in the
objective case and an infinitive.

The complex object is used after:

(1) the verbs of physical perception ( to hear, to see, to feel, to watch, etc.)

I saw him cross the street.

After these verbs the infinitive is used without the particle to.
(2) the verbs of mental perception ( to think, to consider, to remember, to know,
to find, etc.)

THE PRESENT PARTICIPLE AND ITS FUNCTIONS

The form of a verb that ends in —ing is called the Present Participle. You can
make the present participle of the verb by adding —ing to the infinitive.

Verbs that end in a silent e, drop this e when you add —ing e.g. write — writing;
hope — hoping; take — taking.

Some verbs double the last letter, e.g. stop — stopping; get — getting; put —
putting.

Verbs ending in ie, change this to y, e.g. lie — lying, tie — tying.

Present Participle has the following functions in the sentence:

1. Present Participle as an attribute (may also function as an adjective, especially
in attributive use)

That was a terrifying experience.

Here is the telegram announcing his arrival.

2. The present participle is used with the verb to be to form the Continuous
Tenses (Progressive Tenses).

The engineer is carrying out the experiment involving the use of nonlinear
process models.

3. The present participle as an adverbial modifier
a. The present participle can be used as an adverbial modifier of time.
Doing his study she found a note under his desk.
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As an adverbial modifier of time the present participle may be preceded by the
conjunctions when and while. These conjunctions are used here when the actions are
simultaneous.

When crossing a street be careful.

b. The present participle (Participle I) can be used as an adverbial modifier of
cause.
Having rich parents she could afford to spend a summer holiday in Europe.

c. The present participle can be used as an adverbial modifier of comparison
with the conjunctions as if, as though (kax 6ynro, kak eciu ObI).
She raised her hand as if trying to stop him.

d. The present participle can be used as an adverbial modifier of manner or
attending circumstances.

She worked in the garden singing merely.

For a moment we stood silently looking at one another.

4. The present participle can be used as parenthesis (BBOJHOE CIIOBO).
Frankly speaking, I am not delighted with his choice.

5. The present participle can be used as a predicative (the nominal part of the
compound nominal predicate).
The effect of his words was terrifying.

6. The present participle is used in the Objective Participial construction.

When used in the Objective Participial construction Present Participle performs
the function of part of a complex object.

I saw him crossing the street.

7. The present participle is used in the Subjective Participial construction.

When used in the Subjective Participial construction Present Participle performs
the function of part of the compound verbal modal predicate of special type.

He was heard pacing his room upstairs at night.

THE PAST PARTICIPLE AND ITS FUNCTIONS

Forming the Past Participle (Regular Verbs)

The past participle indicates past or completed action or time. It is often called
the 'ed' form as it is formed by adding d or ed, to the base form of regular verbs,
however it is also formed in various other ways for irregular verbs.

If it's a regular verb, the past participle is the same as the simple past tense.
Add "ed" to most verbs:

call > called

invent > invented

140



COMPUTER ENGINEERING

If a verb of one syllable ends in consonant-vowel-consonant, double the final

consonant and add "ed":

chat > chatted
stop > stopped
If last syllable of a longer verb is stressed and ends in consonant-vowel-

consonant, double the last consonant and add "ed":

ways.

occur > occurred

prefer > preferred

If the verb ends "e," just add "d":

use > used

live > lived

If the verb ends in consonant + "y", change the "y" to an "i" and add "ed":
carry > carried

rely > relied

Forming the Past Participle (Irregular Verbs)

If it's an irregular verb, the past participle is formed in all sorts of different
Here are some examples:

arise > arisen

catch > caught

choose > chosen

know > known

take > taken

You just have to learn them.

Past Participle has the following functions in the sentence:
1. It can be used as an attribute.
Look at that broken chair.

2. It can be used to form a verb phrase as part of the present perfect tense.
I have learnt English. (Learnt is part of the verb phrase 'have learnt')

It can be used to form the passive voice.

The experiment was carried out yesterday.

3. It can be used as an adverbial modifier.
When asked she always helped me.
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THE GERUND
Its Forms and Functions

Gerunds are words that are formed with verbs but act as nouns. They’re very
easy to spot, since every gerund is a verb with -ing tacked to its tail.

The gerund looks exactly the same as a present participle, but it is useful to
understand the difference between the two. The gerund always has the same function
as a noun (although it looks like a verb).

A gerund can be the subject or the object of a verb or it may be governed by a
preposition.

If a gerund is formed from a transitive verb it can take an object.

Gerund Active Passive
Indefinite reading  |being read
She likes reading. She likes being read.

having  having been

Perfect
read read

Thank you for having helped me. I remember having been
asked this question.

Functions Examples

Reading books is useful. Smoking is harmful. Reading love

Subject stories made her cry.

His hobby is collecting stamps. The main thing is getting there

Predicative . .. o
in time. Seeing is believing.

Part of a Compound She went on reading. She stopped smoking.

Verbal Predicate

Direct Object I cotlldn' t av01.d.speak1ng to her. The film is worth seeing. I
don’t mind waiting.

Prepositional I am fond of reading. He insisted on doing the work himself. I

Object don’t like his habit of making people wait.
All liked the idea of going to the country. I have no intention

Attribute of discussing this question. There are different ways of solving
this problem. She liked the idea of studying software
engineering.

Adverbial Modifier On entering the room he came up to me. He left the room

without saying a word. Excuse me for being so late.
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THE GERUND AFTER PREPOSITIONS
The gerund must be used when a verb comes after a preposition. This is also true
of certain expressions ending in a preposition, for example the expressions in spite
of and there's no point in.
In spite of missing the train, we arrived on time.

THE GERUND AFTER PHRASAL VERBS
Phrasal verbs are composed of a verb + preposition or adverb.
When will you give up smoking?

THE GERUND IN COMPOUND NOUNS
In compound nouns using the gerund, it is clear that the meaning is that of a
noun, not of a continuous verb. For example, with the word "swimming pool" it is a
pool for swimming in, it is not a pool that is swimming.
I am giving Sally a driving lesson.

THE GERUND AFTER SOME EXPRESSIONS
The gerund is necessary after the expressions can't help, can't stand, to be worth,
and it's no use.
It might be worth phoning the station to check the time of the train.

ENGLISH PRONOUNS
Personal Pronouns Possessive Adjectives and Pronouns :

. . . _ Reflexive
subject object possessive possessive B
form form adjective pronoun
I me my mine myself
you you your yours yourself
he him his his himself
she her her hers herself
it it its its itself
we us our ours ourselves
you you your yours yourselves
they them their theirs themselves

ADJECTIVES: DEGREES OF COMPARISON
Positive Degree: An adjective is said to be in the positive degree when there is
no comparison. Adjectives change in form when they show comparison.

COMPARATIVE ADJECTIVES
Comparative adjectives are used to compare differences between the two objects
they modify (larger, smaller, faster, higher). They are used in sentences where two
nouns are compared, in this pattern:
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Noun (subject) + verb + comparative adjective + than + noun (object).
The second item of comparison can be omitted if it is clear from the context
(final example below).
EXAMPLES:
My house is larger than hers.
This box is smaller than the one I lost.
Jim and Jack are both my friends, but I like Jack better. ("than Jim" is understood)

SUPERLATIVE ADJECTIVES

Superlative adjectives are used to describe an object which is at the upper or
lower limit of a quality (the tallest, the smallest, the fastest, the highest). They are
used in sentences where a subject is compared to a group of objects. We use the
article 'the' before the superlative degrees.
Noun (subject) + verb + the + superlative adjective + noun (object).

The group that is being compared with can be omitted if it is clear from the
context (final example below).
EXAMPLES:
My house is the largest one in our neighborhood.
This is the smallest box I've ever seen.

We all threw our rocks at the same time. My rock flew the highest. ("of all the
rocks" is understood)

Formation of Comparative & Superlative Degrees of Adjectives
Forming comparatives and superlatives is easy. The form depends on the number
of syllables in the original adjective.
Adjectives usually form their comparative and superlative degrees:
1) by addition of '-er' and '-est' to the positive degree

POSITIVE COMPARATIVE SUPERLATIVE
bright brighter brightest
black blacker blackest
bold bolder boldest
clever cleverer cleverest
cold colder coldest
fast faster fastest
great greater greatest
high higher highest
kind kinder kindest
long longer longest
rich richer richest
small smaller smallest
strong stronger strongest
sweet sweeter sweetest
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tall taller tallest
thick thicker thickest
young younger youngest

2) by addition of '-r' and '-st' to the positive degree ending in 'e'
POSITIVE COMPARATIVE SUPERLATIVE

brave braver bravest
fine finer finest
large larger largest
nice nicer nicest
noble nobler noblest
pale paler palest
simple simpler simplest
wise wiser wisest
white whiter whitest

3) When the positive ends in 'y' and has a consonant before it, we change 'y' into '1'
and then add 'er' and 'est'.

By deleting the final ‘y’ and adding ‘ier’ and ‘iest’
POSITIVE =~ COMPARATIVE SUPERLATIVE

costly costlier costliest
dry drier driest
easy easier easiest
happy happier happiest
heavy heavier heaviest
lazy lasier lasiest
mercy mercier merciest
wealthy wealthier wealthiest

4) when the positive degree ends in a consonant with a vowel before it, we double the
consonant and then add '-er' and '-est'

POSITIVE COMPARATIVE SUPERLATIVE

big bigger biggest
dim dimmer dimmest
fat fatter fattest
hot hotter hottest
thin thinner thinnest
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5) by addition of '-er' and '-est' to the positive degree when it ends in '-y'
POSITIVE COMPARATIVE SUPERLATIVE

gay gayer gayest

grey greyer greyest

6) by placing 'more' and 'most' before the positive form. The adjectives that do
this are usually rather long words. All adjectives of three or more syllables, e.g. ex-
cit-ing, un-for-tu-nate, are compared like this.

POSITIVE COMPARATIVE SUPERLATIVE

active more active most active
attractive more attractive  most attractive
beautiful more beautiful  most beautiful
brilliant more brilliant most brilliant
careful more careful most careful

courageous more courageous most courageous

cunning more cunning most cunning
difficult more difficult most difficult
famous more famous most famous
faithful more faithful most faithful
important more important  most important
proper more proper most proper
popular more popular most popular

splendid more splendid  most splendid
suitable more suitable most suitable

Some adjectives do not follow any of the rules explained earlier. They are
compared irregularly. Here are the different forms of such adjectives.

POSITIVE COMPARATIVE SUPERLATIVE

bad worse worst

evil worse worst

good better best

il worse worst

far farther farthest
well better best

late later latest (time)
late later last (position)
little less least

much more most

many more most
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near nearer nearest
old older oldest
old elder eldest
EXAMPLES:

Today is the worst day I've had in a long time.
You play tennis better than I do.

This is the least expensive sweater in the store.
This sweater is less expensive than that one.

I ran pretty far yesterday, but I ran even farther today.
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Infinitive
arise

awake
be

bear
beat
become
begin
bind
bite
blow
break
bring
broadcast

build
burn
buy
catch
choose
come
cost
cut

do
draw

drink
drive
eat

fall
feed
feel
flee

fight
find
fly
forbid
forget
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APPENDIX I
IRREGULAR VERBS
Past Indefinite  Past Participle
arose arisen

awoke / awaked
was / were
bore

beat
became
began
bound

bit

blew
broke
brought
broadcast

built
burnt
bought
caught
chose
came
cost
cut

did
drew

drank
drove
ate

fell
fed
felt
fled

fought
found
flew
forbade
forgot

awoke / awaked
been
born(e)
beaten
become
begun
bound
bitten
blown
broken
brought
broadcast

built
burnt
bought
caught
chosen
come
cost
cut
done
drawn

drunk
driven
eaten

fallen
fed
felt
fled

fought
found
flown
forbidden
forgotten

Translation
BO3HHKATH, OSIBISATHCS

OyZuTh; MPOCHITATHCS
OBITh

HOCHUTb, BBIHOCUTh
OUTH

CTAHOBUTHCS
HAaYUHATH(CH)
CBSI3bIBATh, 00S3bIBAThH
KycaTh

yTh

JIOMaTh

PUHOCUTD
nepeaaBaTh Mo paauo
(TeNIeBUICHUIO)
CTPOUTH

rOpeTh, KeUb
MOKyTaTh

JIOBUTH, CXBATHIBATh
BBIOWpATh

NPUXOIUTH

CTOUTD

pe3aThb

Jenathb

TalUTh; PUCOBATh; BbI-
BOJIUTH (3aKIFOYCHHUE)
MUTh

THaTh; BE3TH; €XaTh
€CTh (IPUHUMATH
THILY)

najgaTh

MUTaTh, I0J1aBaTh
YyBCTBOBATh

0exatb, criacaTbCs
O0ercrsoM

O0pOTHCS, CpaXaThCs
HAXOJIUTh

JeTaTh

3arpearhb

3a0bIBaTh
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forgive
freeze

get
give
go
grow
hang
have
hear
hide
hit
hold
hurt
keep
know
lay
lead
learn
leave
lie
light
lose
make
meet
pay
put
read
ride
ring
rise
run
say
see
seek

sell
set

send
shine
show
shut
sit
sleep

forgave
froze

got
gave
went
grew
hung
had
heard
hid
hit
held
hurt
kept
knew
laid
led
learnt / learned
left
lay
lit / lighted
lost
made
met
paid
put
read
rode
rang
rose
ran
said
saw
sought

sold
set

sent
shone
showed
shut

sat
slept

forgiven
frozen

got
given
gone
grown
hung
had
heard
hid / hidden
hit
held
hurt
kept
known
laid
led
learnt / learned
left
lain

lit / lighted
lost
made
met
paid
put
read
ridden
rung
risen
run
said
seen
sought

sold
set

sent
shone
shown
shut
sat
slept

MPOIIATh
3aMep3aTh,
3aMOpaKUBaTh
M0JIy4aTh; CTAHOBUTHCS
J1aBaTh

WUITH, €XaTh

pacTH, BeIpAIUBAThH
BHCETH, BEIIATH
HMETH

CJIBIIIATH

npsTaTh

yAapATh; MOPaXKaTh
JIePKaTh
MOBPEINTD, yIIHOATH
Jep’KaTh, XPaHUTh
3HATH

KJIaCTh

BECTH

YYUTHCS

OCTaBJIATh, YE3KATh
JIEKaTh

3a)KUraTh, OCBEIIATD
TEPATh

JIeJ1aTh; 3aCTaBIATh
BCTpPEYATh

IUIATUTH

KJIaCTh

YUTATh

€31IUTh BEPXOM
3BOHHUTD; 3BEHETH
[IOJHUMAThLCS
OexaTh

TOBOPHUTH, CKa3aTh
BUIIETH

WCKATh, PA3bICKHBATH;
cTapaTbCs
POJIaBaTh
yCTaHABJINBATH,
pacmoJiaraTh
IIOCBLIATE

CUSITh, CBETUTD
[TOKAa3bIBATh
3aKpBIBATh

CHETH

CIIaTh

149



Veretennikova V.P.

speak
speed
stand
string
sweep
SWim
take
teach
tell
think
throw
understand
wake
wear
win
write
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spoke

sped

stood
strung
swept
swam

took
taught

told
thought
threw
understood
woke / waked
wore

won

wrote

spoken
sped

stood
strung
swept
swum
taken
taught

told
thought
thrown
understood
woken / waked
worn

won
written

TOBOPUTH
CIIEIIHUTD; YCKOPSAThH
CTOSITH

NPUBS3HIBATH

MECTH

IU1aBaTh

OpaTh

o0y4aTh, yUUTb
paccka3bIBaTh

yMaTh

OpocaThb

OHUMATh

OyAHTb; MPOCHIIATHCS
HOCHUTD

BBIUTPHIBATD

nH1caTh
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VOCABULARY

A
abstraction [&b'streek n] — aOcTpakius
abutment [2'bAtmont] — rparuIa
accommodate v. [e'knmadert] — mpucmocadbnuBath
accurate ['aekjurit] — TOUHBIHI

adaptive [e'deeptiv] — aqanTUBHBIN, MPUCITOCAOIMBAIOIITUICS

adder ['a&ds] — cymmarop

adjacent [e'dzersent] — mpUMBIKAIONTUI, CMEKHBIN
adjust v. [e'd3ast] — perynupoBaTh

administer v. [ed'minista] — ynpaBiasTh

advantage [odv'a:ntidz] — IpeUMyILIECTBO

aliasing ['e1lieesin] — HaMOXEHUE CIIEKTPOB

allocate v. ['zloukelt] — pacupenensaTh, pa3sMenaTh
alteration [ >:lte'rerf(e)n] — u3MeHEHUE

ambient ['zembiant] — OKpysKaromit
amplification [,eemplifr'ke1f(s)n] — ycunenue

amplify v. ['eemplifar] — ycunusarsb
apparent [o'paerent] — OueBHHbIIH
appliance [o'plarens] — pubOp, YCTPORCTBO

approach [a'preut/] — moaxon

approximate v. [o'proksImit] — mpuOIMKATHCS, MPUOIUZUTEITHHO PABHITHCS

arrange v. [a'reind3] — opraHu3zoBaTh, yCTpauBaTh

array [o're1] — MaccuB, MaTpMIA
artificial [ a:t1'fif(s)l] — HICKyCCTBEHHBIM

assemble v. [a'sembl] — cobupaTh, COCTaBIATH
assembly [s'sembli] — cOopka

assertion [o's3:[(e)n] — yIBepxKIE€HHE

assign v. [o'saIn] — IPUCBOUTH

asterisk ['eesterisk] — 3B€3m0uKa (3HAK CHOCKH)

attend v. [a'tend] — 00CITy>KHBATH, COPOBOKIATE
average [ 'severids] — cpeaHuii

avoid v. [a'vo1d] — n3berars
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B

background ['baekgraund] — GoH; IPOUCXOXKICHUE; IPEATOCHIIKH
bandwidth ['baendwid6] — mpomyckHas CnoCOOHOCTh

binary ['baInorI] — ABOMYHEII

boost v. [bu:st] — MOBBIIIATE, CIOCOOCTBOBATH YBEIUUEHUIO
border ['ba:de] — rpanuna

bottleneck ['botinek] — y3K0€e MeCTO (TOPJIBIIIKO OYTHLIKH)
bound v. [baund] — cBA3bIBaTEL, OrpaHUYKBATE

building-block ['bildin-blok] — CTPYKTYpHBI 3JIEMEHT; CTaHIAPTHBIN GJIOK

C

capitalize v. [ka'pItolalz] — meyaTaTh WM MHCATh MPOMKUCHBIMHU OyKBaMuU

cardinal ['ka:dinl] — KonM4ecTBEHHBIN; KapAUHAIBHBIN; KOJINYECTBEHHOE YUCIIO
carry out v. ['keeri aut] — BBIIOJIHSTh
cause—effect [koiz-1'fekt | — MPUUMHHO-CIIEACTBEHHBII

cellular ['seljule] — coToBas CBSI3b; COTOBBII

circuit ['s3:kIt] — 11ernb, KOHTYp; cXeMa

circuitry ['s3:kitri] — cxema

circumference [so'kAmfarons] — OKpY>KHOCTB; IEPUMETP

clock ['kl ok] — gaceI

clock speed ['kl ok spird]— TakTOBas 4acTOTAa
coarse [ko:is] — rpyObIif; HEOOpaObOTaHHBIIH

combustion [kem'bastfen] — cropaHue

complexity [kem'plekstti] — c710)KHOCTB

complicated [ 'komplikertrd] — CIIOMKHBIH, 32Ty TAHHBIHA
computational [kbmpju'te1fonl] — BEIYHCIUTEIILHBIH

computing [kem'pju:tin] — BEIYUCIICHUE

concurrency [kean'karansI] — COBIIaJIEHKUE, COTIACOBAHHOCTD
confine v. [ken'fain] — orpaHM4YKMBaTEH

conform v. [ken'f>:m] — COOTBETCTBOBATH

congestion [ken'dzestfon] — meperpy)eHHOCTh

connection [ke'nek [en] — COCIMHECHUE, CBSI3h

conservation [ konsa(:)'veifen] — coxpanenue, cOepexeHne

consistent [ken'sistant] — mocnenoBaTeNbHbINA, COBMECTHMBIH,
COIIACYROLIAMNCA

consumption [kan'sam(p)fen] — morpebienue
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containment [ken'teznmant] — ciepKuBaHuE
conventional [kan'venfenl] — 0GBIYHBIH, TPAJIULIMOHHEIN; yCIOBHbIM

convergence [ken'v3idzans] — CXOOUMOCTb, KOHBEPTEHITUS, COTMKEHNE
core [ko:] — aapo
corrupt v. [ka'rapt] — HCKaxaTh
cost [kpst] — mokazarenb
count v. [kaunt] — MOJACUUTHIBATH
count . [kaunt] — OTCUET
~ repeat count — HOBTOPHBIA OTCUET
counter ['kaunte] — cuéTunk

counterpart ['kauntspa:t] — nyGiukar

D
deadlock ['dedipk] — Ge3BBIXOJHOE MOIOKEHUE; TYITHK
decimal ['desimol] — necATHYHBIH

decomposition [ dizkompa'zifen] — paziokenue, pacna

delay [d1'le1] — 3amepxKa

depletion [d1'plizfen] — ucTomeHue

deposit v. [d1'pozit] — ocaxxknaTh

derivative [d1'rivetiv] — mpou3BoAHOE; MPOU3BOAHAS (PYHKIIKS
disable v. [d1is'e1bl] — OTKIIFOYUTE

discrete [dis'kriit] — TUCKPETHBIN; OTACIBHBIN

dichotomy [da1'kptemi] — mociiemoBaTENHPHOE JIEJICHUE HA JIBE YACTH;
TUXOTOMHUS

digitize v. ['didzitaiz] — onudpoBaTh, mpeoOpa3oBbIBaTh B IUGPOBYIO hopmy
disadvantage [ dised'va:ntid3] — HemOCTAaTOK, Bpea

distinct [d1s'tinkt] — OTYETIMBBIN OTpeIeTIEHHBINA

distinguish v. [d1s'tingwif] — paznuyaTh

distribution [ distri'bjuifen] — pacnpenenenue, pacupoCcTpaHEeHNE

disturbance [d1s't3:bens] — HapyIlieHUE

domain [deu'mein] — momeH; 00JaCTh

dope v. [deup] — terupoBaTh

dummy ['dAmi] — GUKTHUBHBII

duration [djus'rerfen] — MPOAOIKUTETLHOCTh

E
eigenvector ['argon'vektor] — coOCTBEHHBII BEKTOD
elaborate [1'leeborIt] — mpogyMaHHBIN; TIIATETHHO pa3pabOTAHHBIMA
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elapse v. [1'leeps] — UCTEKaTh, IPOXOAUTH
eliminate v. [1'lImIneIt] — yCTpaHUTh

embed v. [1m'bed] — BcTpauBath
embody v. [1m'bodi] — BorIomars

entity ['entiti] — 00OBEKT; CYIHOCTE
environment [1n'vatersnmant] — okpy>karoias cpeja
equation [1'kwelfen] — ypaBHEHHE

estimate ['estim1t] — orieHka; cMeTa

estimator ['estimeits] — orieHOYHass (PYHKIIUSI; OIICHIITUK

etch v. [etf] — BeITpaBIMBATH

evaluate v. [1'vaeljuert] — OLIEHUBATH

evolve v. [1'valv] — pa3BUBaTh(CA)

excessive [1k'sesiv] — Ype3MepHBI, U3TUIITHAN

execute v. ['eksIkjult] — BBIIOJIHSATE, UCIIOIHATE, OCYIIECTBIIATH, COBEPLIATE
expedited ['ekspidartid] — ycKopeHHBI#

expire v. [1ks'pare] — HCTEKATh, KOHYATHCS

explicit [1ks'plIsit] — TOUHBIN, SBHBIN
exponential [ ,ekspau'nentfsl] — IKCIIOHEHITMATIBHBIN, TOKAa3aTEIbHbIN

F
facility [fo's1l1tI] — ycTaHOBKA, YCTPOHCTBO; BO3MOKHOCTH, CIIOCOOHOCTD
factor ['faekta] — pakrop; k03P HULKMEHT; MHOKHUTEND
failure [ 'fe1ljs] — oTkas, coou
fatigue v. [fe'tiig] — UBHYPATH
feasible ['fizzebl] — BEIMOJTHUMBIH
feat [fi:t] — moaBuUT; MposiBIEHUE OOJIBIIIOTO UCKYCCTBA
feedback ['fizdbaek] — oOpaTHas cBA3b
ferroelectric [ 'ferou 1'lekirtk] — CErHETORIEKTPUYECKUI

fetch v. [fet] — momy4nTs, U3BIEKATH

fidelity [f1'del1ti] — TOUHOCTH

fit v. [f1t] — COOTBETCTBOBATH, MPUCIIOCAOIUBATH
flash [flee[] — BcmbIlIKa; KOPOTKUM Kap
forecasting ['fr:ka:stin] — mporHo3upoBaHue

formidable ['f>:m1dsbl] — orpomMHBbIii
forwarding ['fo:wadin] — nepecnuika

fraction [frak/n] — ApoOb
frequency ['frizkwensi] — yacToTa
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fulfill [ful'f1l] v.— BBITOJHATH

full-scale ['ful'ske1l ] — B HATypaabHYIO BETHYHHY

G

general-purpose ['dzeneral-'p3:pes | — MHOTOIIENIEBOM, YHUBEPCAIBHBIN; OOIIETO
Ha3HAYCHUS

H
halt [ha:lt] v. — ocTaHaBIMBATH

hard-wired [ha:d-'wared] — anmapaTHO-peann30BaHHbII; )KECTKO-IIPOBOIHOM

hazardous ['haezedes] — onacHblii, pUCKOBAHHBIH

humidity [hju:'miditi] — BIaXHOCTh
I

impair v. [1m'pes] — yXyamars, ocnabisTh

implantable [1m'pla:ntebl] — BXHBJIAEMBINA, UMIUIAHTHPYEMBII

implementation [, implimen'terfen] - peanu3alus; OCyIIECTBICHNUE; BBITIOJHECHUE
incompatibility [, inkem peete'biliti| — HECOBMECTUMOCTD

infeasible [1n'fizzebl] — HEBBIMTOTHUMBII; HEOCYIIIECTBUMBII

insertion [1n's3:fen] — BCTaBKa

instantaneous [,insten'ternies] — MrHOBEHHBIN

instantiations [ nst(e)ntr'e1fonz] — KOHKpeTH3ALUU
integrated-circuit ['1ntigre1tid-'s3:kit] — HHTErpajbHas cXema
integer ['Int1d3s] — 11€7I0€ YKUCIIO

Interconnection [,Inte(:)ke'nskjen] — B3aUMOCBA3b, COCITUHEHUE

interoperable [ inta(:)'bparabl ] — coBMeCTUMBII
interrelation [,1nta(:)r1'lerfen] — B3aUMOCBSI3b

interrupt [,inte'rApt] — 7. IpepbIBaHKE; V. IPEPHIBATH
intertwine v. [,Ints(:)'twaIn] — cruierarbcs

intrinsically [1n'trinsk(a)li ] — BHyTpeHHE; CBOMCTBEHHO
invariant [1n'veerient] — ”HBapHAHTHBIN, HEU3MEHHBIN
invention [1n'venfan] — u3zo0perenue

investigate v. [1n'vestigert] — uccuenoBaTh

J
jig [d31g] — 3aKMMHOE TIPUCTIOCOOICHNE
jitter ['dz1te] — mposkaHue
join v. [d321In] — COGIUHATH, MPUCOCTUHUTH
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justifiable ['dzastifarebl] — qOMyCTUMBII
justify v. ['dzastifar] — 000CHOBBIBaTh, MOATBEPKIATh

L
label [le1bl] — MeTka, ApABIK

layout ['leTaut] — pacnosioxxeHue

length [lenB] — nmuHa

level ['levl] — ypoBeHb

load [leud] — Harpy3ka

loop [lu:p] — muk

low pass filter [lou pa:s 'filte | — QUIBTP HIXKHUX YACTOT

M
map v. [map] — oToOpaxkaTh

measurement [ mezemant] — u3Mepenue
mechatronics [m1'kee'troniks] — MexaTpoHHKa

meter ['mizta] — U3MEPATH

microcontroller ['markrouken'traule] — MUKPOKOHTpOJLIED

myriad ['miriad] — HECMETHBIN, OECUUCIICHHBII; HECMETHOE YHCIIO
memory ['memarl] — mamsrhb

motive v. ['mautiv] — 1o0yk1aTh

multiplicative [ malt1'pliketiv] — MyJIbTHIUTHKATHBHBIN

multiply v. ['maltiplar] — yBeIn4MBaTHECS, yMHOXKATH

N
necessitate v. [n1'sesite1t] — BBI3bIBATh HEOOXOIUMOCTh; BEIHYK/IATh

negligible ['neglidzebl] — HE3HAYMTENLHBIN, HE IPUHUMAEMBIN B PACYET
node [nsud] — y3en

notation [nou'teIfn] — cucTeMa CUMCIICHHS, TPEICTABICHIE; HOTAIUS

0
obsolete ['bbsalizt] — ycrapenbiit
obtain v. [eb'tern] — mosnyuars

occupy v. [ bkjupai] — 3aHUMATh
one-shot mode [wan-/bt maud] — OAHOKpPATHBINA PEKUM

open-loop ['eupen-luip] — OTKPHITBIN LUK

originate v. [a'rid3Inert] — MPOUCXOANTH; BO3HUKATE
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oscillator ['ps1lerts] — reneparop, OCHUILIATOD
outline ['autlain] — ruian, cxema
overcome V. [,auva'kam] — IPEOIOIIETh

overestimate v. [,auva'restimert] — IIEPEOLICHNBATh
overlap v. ['auveleep] — mepeKprIBaTh; HAKJIAIBIBATHCS

P
package ['peekids] — maker
partitioning [pa:'trfenin] — pa3aenexnue
payload ['perloud ] — mone3Has Harpyska
perform v. [pa'f>:m] — BBITOIHATE
performance [pa'fa:mans] — MPOU3BOAUTENBHOCTD; BHIIOJHEHHE;
XapaKTEPUCTHUKA; IKCIUTyaTallHOHHBIC KAYeCTBA
pervasive [pe: 'versiv] — paCpOCTPaHSIOMIUICS
photomask [ feuteu'marsk] — poromabnon
planar ['plerna] — MIOCKOCTHOM
polynomial [,ppl1'neumisl] — MHOTOUJIEH
preparatory [pri'peerateri] — HOATOTOBUTEIbHBIN
precise [pri'saiz] — TOUHBIN
precursor [pri(z)'k3:sa] — IpeAUIECTBYONIMI NPOIYKT; IPEIIIECTBEHHUK
printed board ['printid bo:d] — nevaTHas raTta
project v. ['prodzekt] — oTpaxkaTh, IPOELUPOBATEH
property ['propati] — cBO#CTBO

proximity [prok'sim1t1] — 61M30CTh

Q

quantify v. ['kwontifar] — onpenensaTh KOJIMYECTBO

quantize v. [kwpntaiz] — KBAaHTOBaTh

quantum information ['kwontem ,Infe'me1fen] — KBaHTOBas (KOJMYECTBEHHAS)
uHopMmarms

query ['kwiari] — 3amrpoc

queue [kju:] — ouepenpb

R
ramp [reemp| — HAKJIOHHAs IJIOCKOCTh

rectangular [rek'teengjule] — IpAMOYTONBHBINA
redundant [r1'dandent] — ©30BITOUHBIH
refinement [r1'faznment] — yy4menne, 00paboTka
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reject v. [r1'dzekt] — OTKIIOHSITh, OTBEpPraTh
relational [r1'le1fenl] — peasSIIMOHHBINA, OTHOCUTEILHBIN

reliability [r1lare'b1ltti] — HaEEKHOCTD

remark v. [r1'ma:k] — oTMeUaTh

repetitious [ rep1'tifes] — 0€3 KOHIIA TOBTOPSIOIIIAMACS
replicate v. ['replike1t] — KOIUPOBATH, IOBTOPATH
replicative ['replikertiv] — peruMKaMOHHBINI
representation [reprIzen'teIfn] — npeacTaBiIcHHUE
reproducible [ rizpre'dju:sabl] — BOCIIPOM3BO MBIt
resemble v. [r1'zembl] — OBITh TOXOXKHM

resilience [r1'z1lTens] — yOpyrocTh; 3IaCTUYHOCTb
resolution [ reze'luifen | — pa3pemaromasi crtocOOHOCTh
resource [r1'sdis] — pecypc

response [r1s'ppns] — OTBET, peaKIHst; OTKIIMK
restriction [rIs'trtkfon] — orpaHuyeHue

resultant [r1'zaltent] — pe3yabTUPYIOLINMA, TOTYYAOITUNCS B pe3yJIbTaTe
retain v. [r1'tetn] — COXpaHsTh, yAEPKUBAThH

retrieval [r1'trizvel] — mouck

reveal v. [r1'vi:]] — moka3pIBaTh, paCKpbIBATh

reverse [r1'vais] — 0OpaTHBIi

robotics [reu'bptiks] — poOoTOTEXHHKA

robust [reu'bast | — Kpenkuii, MpOYHbIN

routine [ru:t'izn] — moamporpamma

run v. [ran] (ran; run) — ynpasisiTh, 3aITyCKaTh

S
sample ['sa:mpl] — v. oT6HpaTs 00pa3LbL; 7. BLIOOPKA
sampling ['sa:mplin] — aquckpeTn3anus, oT60p 0OpasIoB

sawtooth ['s>:tu:8] — mutooGpasHblii (Hanp. BOJIHA)
scalability [ske1ls'b1l1ti] — MacIITAOUPyEMOCTh
scale [ske1l] — macmiTa0, 1kana; ypoBeHb

search engine [s3:4 'end3in] — mouckoBas cucrema

self-contained [self-ken'ternd ] — aBTOHOMHBIH
semiconductor [,sem1ken'dakts] — MOIyIPOBOAHUK

separate ['seprit] — OTaEIbHbIIH

sequence ['sitkwans] — oce10BaTENLHOCTE
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set aside [o'sa1d] v. — He IpUHUMATL BO BHUMAHWE; HE YYUTHIBATH,
npeHedperaTh

set forth [f>10] v. — uznarate, popmyaupoBaTh

setpoint ['setpaint] — 3amanHOE 3HAUEHME

shell [Jel] — o6omouka, KOpITyC

silicon ['s1ltken] — KpeMHUI

simulation [,simju'lerfen] — MogenMpoOBaHUE

small-scale [smo:l-ske1l] — HEOOJIBIIION; MajIOMaCIITaAOHBIN
solder v. ['splde] — masTh

solenoid ['saulino1d] — conenonz

solid ['splid] — TBEpABIT

solve v. [s2lv] — pemuTh

sophisticated [se'fistike1tid] — CITOKHBII

sophistication [ss,fisti'ke1fen] — CI0KHOCTh, H30LMIPEHHOCTH
split-half [split-ha:f] — cimuT-TaiimM; mMoIOBUHA pa3AeICHUS

statement ['steItmont] — onepaTop; GOpMyIHPOBKa
store v. [std1] — XpaHUTb, HAKAIUIMBATh, 3AIIOMUHATh
strength [stren6] — mpounOCTH

stultify v. ['staltifar] — cBOAMTH Ha HET
substitute for v. ['sabstrtju:t f21] — 3aMeHUTH

sufficient [sa'fifent] — mocTaTOYHBIN

supplement v. ['sapliment] — 700aBIATH, TOAKPEIISATH

support [se'pa:t] — moAAEpKKA; MO ICPKUBATD

surface ['s3:fis] — IIOBEPXHOCTH

suspend v. [ses'pend] — mpuUOCTaHABIMBATh

sustainable [ses'teinabl] — ycToiunBbIf

swarm intelligence [swo:m 1n'telzdzens] — pa3Beka pos (aIrOpuTM); UHTEIJIEKT POst

T
. 1
terminate v. [ t3:mineit] — 3aBepIaThCA
timeliness ['tarmlinis] — CBOEBPEMEHHOCTD

timing ['tazmin] — CHHXpOHHU3ALUA

tiny ['taIni] — KPOLIEYHBII; OYeHb MaJICHbKUI
tool [tu:l] — MHCTPYMEHT, OpyaAue

tracking ['treekin] — oTCe)KUBaHUE

trade-off [tre1d-bf] — koMmpomucc

tread [tred] — mpoTekTOp

troubleshoot v. ['trabal, fut] — pa3peraTh POOIEMBI; HCIIPABIAT MPOOIIEMBI

159



Veretennikova V.P.

troubleshooting ['trabal,futin] — ucnpaBienue mpodIeM
tune v. ['juin] — HaCTpOUTH

* I,. (V)
tuning [ tjuinin] — HacTpoiika, peryJIMpoBKa

U
ubiquitous [ju(I)'bikwites] — TOBCEMECTHBII

unit ['jurnit] — ycTpoicTBO; OI0K; MOIYIIb

\%

valid ['vael1d] — qelCTBUTENBHBIM, JOYCTUMBINA, 000CHOBAHHBIMH,
CIIPpABEIJIUBBIN

validate v. ['veelide1t] — mpoBepsATH; yTBEPKAATH
value ['valjui] — 3HaYeHNE; IEHHOCTD; BEINYHMHA
variable ['veoriobl] — mepemenHas

verify ['verIfal] v. — IpoBepsATh, KOHTPOJIUPOBATH; BEPUPUIIUPOBATH

W
wastage ['weistidz] — moTepu, u3HaIIMBaHUE
weld [weld] v. — cBapuBaTh
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HaBuaspHMi1 ITOCIOHUK

[Tinpyunuk «Komm’rotepHa imxkenepis. [Ipodeciiina aHrmiiichkka MOBa» MICTUTH
OpUTiHaJbHI TEKCTH, 3alOo3W4YeHi 3 AaHMIHCBKUX Ta AaMEpPHKAaHCbKHX HayKOBO-
MOMYJISIPHUX IMYOJIKAIid, 1 CYHpPOBOKYETHCS BEIUKOI KUIBKICTIO JIEKCHUYHUX Ta
rpaMaTUYHUX BMpaB. BiH cHOpsSMOBaHWN Ha MIATOTOBKY CTYIEHTIB 10 YHTAHHSA
JiTepaTypu Ta OOTOBOPEHHSI TEM, IMOB’S3aHUX 3 Oararbma MmpoOjeMaMyd KOMIT FOTEPHUX
TEXHOJIOTif; B HbOMY BHKOPUCTOBYIOTbCA DI3HI METOIM Ta HpUHOMH Aisi HaOyTTS
HABAYOK YCHOI Ta MUChbMOBO1 MOBH.
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