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IpeaucaoBue

VY4eOHo-MeTOAUYECKOe MOCcOOMe MO YTEHHIO U MepeBOAY NpodhecCHOHATBHBIX
TEKCTOB MPEAHA3HAUCHO IS CTYJECHTOB-MarucTpanToB MHCTUTYyTa MaTeMaTHKH, WH-
(hOpMAaIMOHHBIX TEXHOJOTUN M (PU3UKH IS U3yUYCHUs TUCIUTLINHBI « THOCTpaHHBIN
A3BIK B aKaJIeMUYECKOW M MpOo(decCHOHaNbHON KOMMYHUKAIMUY. M3nanue cooTBet-
CTBYET MPOTpaMMHBIM TpebOoBaHusM DeAepanbHOTO TOCYIapCTBEHHOIO 00pa3oBa-
TEIBHOTO CTaHAapTa JJI MPENoIaBaeMOU TUCIUIIITUHBI.

AKTyaJIbHOCTh CO3JJaHHsI JAaHHOTO TT0coOus 00yClIOBI€HA TeM, YTO B HEM Mpe/-
CTaBJICH MaTepual Mpo(ecCHOHATbHON HaNpaBICHHOCTH, KOTOPBIA CIOCOOCTBYET
bOpMHUPOBAHNIO KOMMYHHKATHBHOW, KOTHUTUBHON ¥ JIMHTBUCTUYECKHX KOMITCTCH-
U Y CTYJI€HTOB-MaruCTPaHTOB.

Tewmsl, npeaoxKeHHbIE B pa3Aeiax JaHHOU paObOThl, IOMOTYT CTY/I€HTaM OpUEH-
TUPOBATHCS B aHIJIMICKON HAYYHOW JUTEepaType, OBIaIeTh TEPMUHOJIOTHEH B 00Ja-
CTU KMOEPHETUKU U KOMIIBIOTEPHBIX HayK, OCBOMTH HOBBIH SI3bIKOBOM MaTepuai. Ma-
Tepuana mocodusi crnocoOCTBYET (OPMUPOBAHUIO TAKUX YHUBEPCAIBHBIX KOMIIETEH-
Ui, KaKk YMEHHE aHAJIM3UPOBATh ayTCHTUYHBIA MaTepual, W3BJIeKaTh WH(HOPMAIIUIO
U JabHEHIIeT0 MPaKTHYeCKOT0 NMPUMEHEHHUs, YMEHUE MOHUMAaTh Y3KOCTelnab-
HYIO JINTEPATYPY, COCTABIATH CoBaph 1o I T TepMuHam, ydacTBOBaTh B 00CYKACHUU
TEM, CBSI3aHHBIX CO CHEIHATILHOCTHIO.

Kasxxnprit TekcT cHaOXEH MPEATEKCTOBBIMY CIIOBAMH M BBIPAKEHUSMHU JIJIsI CaMO-
CTOATEIBHOIO TEepeBOAa W JaibHeWiero 3ayuuBanus. lIpodeccronanbHO-OpueH-
TUPOBAaHHBIE TEKCTHI TaK)KE€ HAMPaBJICHBI HA COBEPIICHCTBOBAHHE HABBIKOB Pa3siny-
HBIX BUOB YTCHHSI U PACIIMPEHHUE CIOBAPHOTO 3amaca 00yJaromuxcs.

[locne kaxmoro TEKCTa MPEACTaBIICHBI JICKCHKO-TPAMMATUYECKUE YIPAKHEHHUSI.
WX KOMMYEeCTBO 3aBHCUT OT CIOKHOCTH CAaMOTO TEKCTa, JEKCUKH M TpPaMMAaTHKH.
B nocobun rpaMMaTHyeckuil MaTepuai MOBTOPSETCS CTYJAEHTaMH IPU MEPEBOJIE TEK-
ctoB. [Ipy HEOOXOAMMOCTH MOKHO OOPATUTHCS K TEOPETUUECKOMY pa3ieiny Mocoousl.

YuebHo-MeToandyeckoe nocodue «Cybernetics and Computer science for Math
students» moxXOAUT JIsl PEIICHUS CIIEAYIOIINX YUCOHBIX 3a/1a4: BO-IIEPBBIX, HAYYUTh
CTYICHTOB YHTaTh MPO(ECCHOHATBHYIO JIUTEPATypy, U3BJICKasl MPU STOM HAYYHYIO
MHPOPMAITUIO C HY)KHOW CTETMEHBIO MOJTHOTHI M TOYHOCTH, BO-BTOPBIX, TIEPEBOANTH
ayTEHTUYHBIE TEKCTHI C AHTJIMICKOTO SI3bIKA HA PYCCKHM SI3bIK, B-TPETHUX, JOCTHYD
OTpeieIEHHOTO YPOBHS BJIAJICHUS] YCTHOM peyblo, KOTOPBINA MO3BOIMII OBl CTYAEHTaM
BecTH Oecey IO CIEeNUaTbHOCTH U JIENIaTh YCTHBIE HAYYHbIE COOOLICHMS.

Kacarkuna Tatesina FOpbeeBHa,
KaHAuAaT GUIT0JIOTHYECKUX HAYK, TOIEHT,
norneHT kadenpsl [IMAEHC, UAJL.



UNIT 1. CYBERNETICS

TEXT 1. Definition of cybernetics

Just like any comprehensive category, cybernetics would hardly possess

aunique definition. Moreover, the meanings of terms describing this category also
evolve with the course of time. Let us give a series of widespread definitions of cy-
bernetics:

1. “A science concerned with the study of systems of any nature
which are capable of receiving, storing, and processing information so as to
use it for control”— A. Kolmogorov;

2. “Scientific treatment of the system in which complexity is out-
standing and too important to be ignored.”— W. Ashby;

3. “A branch of mathematics dealing with problems of control, recur-
siveness, and information, focuses on forms and the patterns that connect.”—
G. Bateson;

4, “The art of effective organization.”— S. Beer;

5. “The art of securing efficient operation.”— L. Couffignal;

6. “The art and science of manipulating defensible metaphors.”—
G. Pask;

7. “The art of creating equilibrium in a world of constraints and pos-
sibilities.”— E. Glasersfeld,;

8. “The science and art of understanding.”— H. Maturana;

9. “A synthetic science of control, information and systems”—
A.G. Butkovsky;

10. “The art of interaction in dynamic networks.” — R. Ascott.

Almost all definitions involve the terms “control” and “system”. There-

fore, they are mutually noncontradictory and well consistent with the definition
of cybernetics accepted by us. Consequently, Wiener’s cybernetics has the fol-
lowing key terms: control, communication, system, information, feedback,
black box, variety, homeostat.

Text 2. Historical Development of Cybernetics

1. Learn the vocabulary of the lesson

W e

derive from
appear
government
concept



revive

seminal

elaborate

define

. inspire

10. servomechanisms
11.contemporaneous
12. set out

13. distinguish

14. set goals

15. hosted by

16. noted

17. in terms of

18. artificial

19. cohere with

20. to broaden

21. to forge

22. contribution

23. loop

24. foresee

25. given (c yu€tom)
26. cyberneticists/cyberneticians
27. unavoidable

28. hypothesize

29. complexity

30. cellular automata
31. perceptron

© 0N O

2. Read and translate the text.

Derived from the Greek kybernetes the term "cybernetics" first appears in An-
tiquity with Plato, and in the 19th century with Ampeére, who both saw it as the sci-
ence of effective government. The concept was revived and elaborated by the math-
ematician Norbert Wiener in his seminal 1948 book, whose title defined it as "Cyber-
netics, or the study of control and communication in the animal and the machine".

Inspired by wartime and pre-war results in mechanical control systems Wiener
set out to develop a general theory of organizational and control relations in systems.
Information Theory, Control Theory and Control Systems Engineering have since
developed into independent disciplines.



What distinguishes cybernetics is its emphasis on control and communication
not only in engineered, artificial systems, but also in evolved, natural systems such as
organisms and societies, which set their own goals, rather than being controlled by
their creators.

Cybernetics as a specific field grew out of a series of interdisciplinary meetings
held from 1944 to 1953 that brought together a number of noted post-war intellectu-
als, including Wiener, John von Neumann, Warren McCulloch, Claude Shannon,
Heinz von Foerster, W. Ross Ashby, Gregory Bateson and Margaret Mead. Hosted
by the Josiah Macy Jr. Foundation, these became known as the Macy Conferences on
Cybernetics. From its original focus on machines and animals, cybernetics quickly
broadened to encompass minds and social systems, thus recovering Plato's original
focus on the control relations in society.

Through the 1950s, cybernetic thinkers came to cohere with the school of Gen-
eral Systems Theory (GST), founded at about the same time by Ludwig von Ber-
talanffy, as an attempt to build a unified science by uncovering the common princi-
ples that govern open, evolving systems. GST studies systems at all levels of general-
ity, whereas Cybernetics focuses more specifically on goal-directed, functional sys-
tems which have some form of control relation.

Perhaps the most fundamental contribution of cybernetics is its explanation of
purposiveness, or goal-directed behavior, an essential characteristic of mind and life,
in terms of control and information. Negative feedback control loops which try to
achieve and maintain goal states were seen as basic models for the autonomy charac-
teristic of organisms: their behavior, while purposeful, is not strictly determined by
either environmental influences or internal dynamical processes.

Thus cybernetics foresaw much current work in robotics and autonomous
agents. Indeed, in the popular mind, "cyborgs" and "cybernetics” are just fancy terms
for "robots" and "robotics". Given the technological advances of the post-war period,
early cyberneticists were eager to explore the similarities between technological and
biological systems. Armed with a theory of information, early digital circuits, and
Boolean logic, it was unavoidable that they would hypothesize digital systems as
models of brains, and information as the "mind" to the machine's "body". More gen-
erally, cybernetics had a crucial influence on the birth of various modern sciences:
control theory, computer science, information theory, automata theory, artificial in-
telligence and artificial neural networks, cognitive science, computer modeling and
simulation science, dynamical systems, and artificial life. Many concepts central to
these fields, such as complexity, self-organization, self-reproduction, autonomy,
networks, connectionism, and adaptation, were first explored by cyberneticians dur-
ing the 1940's and 1950's. Examples include von Neumann's computer architectures,
game theory, and cellular automata; Ashby's and von Foerster's analysis of self-
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organization; Braitenberg's autonomous robots; and McCulloch's artificial neural
nets, perceptrons, and classifiers.

3. Answer the questions.

1. When did the term cybernetics first appear?

2. When was the concept revived and elaborated by the mathematician Norbert Wie-
ner?

3. What made Wiener set out to develop a general theory of organizational and con-
trol relations in systems?

4. What distinguishes cybernetics?

5. Can you name some of the noted cybernetic thinkers?

6. Who founded the school of General Systems Theory (GST)?

7. Cybernetics focuses more specifically on goal-directed, functional systems which
have some form of control relation, doesn’t it?

4. Translate the following word combinations:

effective government, mechanical control systems, general theory, independent disci-
plines, engineered, artificial systems, natural systems, specific field, interdisciplinary
meetings, noted post-war intellectuals, social systems, original focus, unified science,
common principles, evolving systems, goal-directed, functional systems, fundamental
contribution, goal-directed behavior, essential characteristic, negative feedback, basic
models, environmental influences, internal dynamical processes, current work, au-
tonomous agents, popular mind, fancy terms, technological advances, technological
and biological systems, digital circuits, digital systems, crucial influence, various
modern sciences, artificial intelligence, artificial neural networks, cognitive science,
dynamical systems, artificial life.

5. Give 3 forms of the following irregular verbs:
See, set, grow, hold, bring, become, know, come, foresee, build.

Text 3. Cybernetics Today

. Learn the vocabulary of the text
. establish

. relatively

. research departments

. devote

. domain

. Intrinsic complexity

. lack of

. Up-to-date
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9. the ebb and flow of scientific fashions
10. apparent

11. similar

12. cause

13. maintain

14. coherence

15. broad

16. in the wake of

17. rapid growth

18. "spin-off" disciplines

19. to sap away

20. core ideas

21. the rebirth of neural networks
22. significance

23. significant

24. recent

25. subfield

26. to simulate

27. boundaries

28. the issues

29. ubiquitous

30. to pervade

31. albeit

32. shallow

33. explosive growth

34. software agents

35. far-reaching

36. encompassing conceptual framework
37. asemiotic theory of information

N

. Read and translate the text.

In spite of its important historical role, cybernetics has not really become estab-
lished as an autonomous discipline. Its practitioners are relatively few, and not very
well organized. There are few research departments devoted to the domain, and even
fewer academic programs. There are many reasons for this, including the intrinsic
complexity and abstractness of the subject domain, the lack of up-to-date textbooks,
the ebb and flow of scientific fashions, and the apparent overreaching of the second-
order movement (upe3mepHBIli OXBaT HampaBJIeHUWH BTOporo mopsaka). But the fact
that the Systems Sciences (including General Systems Theory) are in a similar posi-
9



tion indicates that the most important cause is the difficulty of maintaining the coher-
ence of a broad, interdisciplinary field in the wake of the rapid growth of its more
specialized and application-oriented "spin-off" disciplines, such as computer science,
artificial intelligence, neural networks, and control engineering, which tended to sap
away enthusiasm, funding and practitioners from the more theoretical mother field.
Many of the core ideas of cybernetics have been assimilated by other disciplines,
where they continue to influence scientific developments. Other important cybernetic
principles seem to have been forgotten, though, only to be periodically rediscovered
or reinvented in different domains. Some examples are the rebirth of neural networks,
first invented by cyberneticists in the 1940's, in the late 1960's and again in the late
1980's; the rediscovery of the importance of autonomous interaction by robotics and
Al in the 1990's; and the significance of positive feedback effects in complex sys-
tems, rediscovered by economists in the 1990's.

Perhaps the most significant recent development is the growth of the complex
adaptive systems movement, which, in the work of authors such as John Holland,
Stuart Kauffman and Brian Arthur and the subfield of artificial life, has used the
power of modern computers to simulate and thus experiment with and develop many
of the ideas of cybernetics. It thus seems to have taken over the cybernetics banner in
its mathematical modelling of complex systems across disciplinary boundaries, how-
ever, while largely ignoring the issues of goal-directedness and control. More gener-
ally, as reflected by the ubiquitous prefix “cyber", the broad cybernetic philosophy
that systems are defined by their abstract relations, functions, and information flows,
rather than by their concrete material or components, is starting to pervade popular
culture, albeit it in a still shallow manner, driven more by fashion than by deep un-
derstanding. This has been motivated primarily by the explosive growth of infor-
mation-based technologies including automation, computers, the Internet, virtual real-
ity, software agents, and robots. It seems likely that as the applications of these tech-
nologies become increasingly complex, far-reaching, and abstract, the need will again
be felt for an encompassing conceptual framework, such as cybernetics, that can help
users and designers alike to understand the meaning of these developments.

The sociocybernetics movement actively pursues a cybernetic understanding of social
systems. The cybernetics-related programs on autopoiesis, systems dynamics and
control theory also continue, with applications in management science and even psy-
chological therapy. Scattered research centers, particularly in Central and Eastern Eu-
rope, are still devoted to specific technical applications, such as biological cybernet-
ics, medical cybernetics, and engineering cybernetics, although they tend to keep
closer contact with their field of application than with the broad theoretical develop-
ment of cybernetics. General Information Theory has grown as the search for formal

representations which are not based strictly on classical probability theory. There has
10



also been significant progress in building a semiotic theory of information, where is-
sues of the semantics and meaning of signals are at last being seriously considered.
Finally, a number of authors are seriously questioning the limits of mechanism and
formalism for interdisciplinary modeling in particular, and science in general. The is-
sues here thus become what the ultimate limits on knowledge might be, especially as
expressed in mathematical and computer-based models. What's at stake is whether it
Is possible, in principle, to construct models, whether formal or not, which will help

us understand the full complexity of the world around us.

*AyTomno33uc (0T TPEYECKUX CIIOB: OOTOG — «camy», TOINGI; — «COTBOPCHHE, MPOU3BOJCTBO») —
TepMHH, BBeAEHHBIH B Hadane 1970-X romoB 4ymimuilckumu y4EHBIMH YMOepTo Martypanoil u @paHCHCKO
Bapenoii. O3HauaeT caMOBOCIIPOM3BOJCTBO, CAMOCTPOCHHE >KUBBIX CYIIECTB H O0pa3yeMbIX HMH CHCTEM
(BKuROUast YenoBeka M 00mecTBo). OpraHu3aiys TaKuX CUCTEM MOPOXKIACT B KAUECTBE MPOJYKTA TOIBKO HUX
camux 0e3 pa3jieicHUs Ha TIPOU3BOIUTENS U MIPOIYKT.

3. Make up questions to the following sentences:

1. Cybernetics has not really become established as an autonomous discipline.

2. There are few research departments devoted to the domain, and even fewer aca-
demic programs.

3. Many of the core ideas of cybernetics have been assimilated by other disciplines,
where they continue to influence scientific developments.

4. The broad cybernetic philosophy is starting to pervade popular culture, albeit it in
a still shallow manner.

5. This has been motivated primarily by the explosive growth of information-based
technologies including automation, computers, the Internet, virtual reality, software
agents, and robots.

4. Insert prepositions:

In spite ..., devote ..., many reasons ..., the lack ..., to experiment ..., to keep closer
contact..., the search ..., to be based....

5. Find the antonyms in the text:

Dependent, unpopular, insignificant, extrinsic, applied, primitive, disorganized, vari-
ous, outdated, invisible/hidden.

TEXT 4. Subdivisions of cybernetics. Part 1.

1. Learn the vocabulary of the text:
1. the processing of information

2. subsequent

3. take shape

4. purpose

5. reveal
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6. provide

7. intermediate

8. a research technique
9. furthermore

10. amenable

11. by comparison with
12. considerably

13. encompass

14. consist of

15. to steer towards

16. maintain

17. counteract disturbances
18. inherently

19. observer

20. emergence

21. disasters

22. distinguish

2. Read and translate the text.

The science of the control, communication and processing of information (liter-
ally "helmsmanship"). The subsequent development of cybernetics has been greatly
influenced by the computer. At the beginning of the 1970s, cybernetics finally took
shape as a science of mathematical-physical nature with the specific purpose of stud-
ying so-called cybernetic systems. Cybernetics systems are an abstraction from a spe-
cific (informational) point of view of the complex systems studied by a broad spec-
trum of natural, technical and social sciences (from their own specific standpoints).
By revealing the general aspects in systems of such different nature, cybernetics pro-
vides a general and moreover new method of studying them. This is the so-called
method of computer simulation, which is intermediate between the classical deduc-
tive method and the classical experimental method. Because of this, cybernetics, just
like mathematics, can be used as a research technique in other sciences. Furthermore,
the spectrum of problems amenable to investigation by cybernetic methods is, by
comparison with classical (analytical) mathematical methods, considerably broader
and encompasses practically all sciences.

Cybernetics is the science that studies the abstract principles of organization in
complex systems. It is concerned not so much with what systems consist of, but how
they function. Cybernetics focuses on how systems use information, models, and con-
trol actions to steer towards and maintain their goals, while counteracting various dis-

turbances. Being inherently transdisciplinary, cybernetic reasoning can be applied to
12



understand, model and design systems of any kind: physical, technological, biologi-
cal, ecological, psychological, social, or any combination of those. Second-order cy-
bernetics in particular studies the role of the (human) observer in the construction of
models of systems and other observers.

Cybernetics studies systems of control as a concept, attempting to discover the
basic principles underlying such things as artificial intelligence, computer vision,
control systems, conversation theory, emergence, interactions of actors’ theory, learn-
Ing organization, robotics, second-order cybernetics, self-organization in cybernetics.

In biology: Cybernetics in biology is the study of cybernetic systems present in
biological organisms, primarily focusing on how animals adapt to their environment,
and how information in the form of genes is passed from generation to generation.
There is also a secondary focus on combining artificial systems with biological sys-
tems. — Autopoiesis — Biocybernetics — Bioengineering — Bionics — Ecology — Het-
erostasis — Homeostasis — Medical cybernetics — Neuroscience — Practopoiesis —
Synthetic biology — Systems biology.

In computer science: Computer science directly applies the concepts of cyber-
netics to the control of devices and the analysis of information. — Cellular automaton
— Decision support systems — Design patterns — Robotics — Simulation.

In engineering: Cybernetics in engineering is used to analyze cascading failures
and system accidents, in which the small errors and imperfections in a system can
generate disasters. Other topics studied include: — Adaptive systems — Biomedical
engineering — Engineering cybernetics — Ergonomics — Systems engineering.

In management:

— Autonomous agency theory — Entrepreneurial cybernetics — Management Cy-
bernetics — Operations research — Organizational cybernetics — Systems engineering —

Viable system theory.
Economic cybernetics includes — mathematical programming — operation —
research — mathematical economic models — econometrics — mathemati-

cal economics.

In mathematics:

Mathematics is regarded as an integral part of cybernetical studies and the con-
tributions of the pioneering cyberneticians to the field are considerable. Norbert Wie-
ner, the father of cybernetics was, of course, a distinguished mathematician in his
own right.

Mathematical Cybernetics focuses on the factors of information, interaction of
parts in systems, and the structure of systems. — Control theory — Dynamical system —
Information theory — Systems theory
3. Answer the questions:

1. What is cybernetics?
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. What does it study?
. What can cybernetic reasoning be applied for?
. What is cybernetics in biology?
. Does computer science directly apply the concepts of cybernetics?
. What does Mathematical cybernetics focus on?
. What does Economic cybernetics include?
. Open the brackets (use Passive Voice):
. Mathematics (regard) as an integral part of cybernetical studies.
. The subsequent development of cybernetics greatly (influence) by the computer.
. Cybernetics, just like mathematics, (can use) as a research technique in other sciences.
. Cybernetic reasoning (can apply) to understand, model and design systems of any kind.
. Information in the form of genes (pass) from generation to generation.
. Cybernetics in engineering (use) to analyze cascading failures and system acci-
dents, in which the small errors and imperfections in a system can generate disasters.
7. Mathematics (regard) as an integral part of cybernetical studies.

OOk, WODNE PN, WD

TEXT 4. Subdivisions of cybernetics. Part 2.

. Learn the vocabulary of the text:
. generic term
. Subject matter
. extend
. avoid obstacles
. Racial Memory
. cumulative adaptation
. homeostasis
. attempt
. Imperfections
10. smart mobs and riots
11. etiquette
12. memetics
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2. Read and translate the text.

Cybernetics is an earlier but still-used generic term for many subject matters.
These subjects also extend into many others areas of science, but are united in their
study of control of systems.
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Pure cybernetics
Pure cybernetics studies systems of control as a concept, attempting to discover
the basic principles underlying such things as ASIMO uses sensors and intelligent al-
gorithms to avoid obstacles and navigate stairs.
The development of computer science
-Atrtificial intelligence
-Robotics
-Computer Vision
-Control systems
-Emergence
~Learning organization
—~New Cybernetics
-Second-order cybernetics
~Interactions of Actors Theory
—Conversation Theory
In biology
Cybernetics in biology is the study of cybernetic systems present in biological
organisms, primarily focusing on how animals adapt to their environment, and how
information in the form of genes is passed from generation to generation. (Note: this
does not refer to the concept of Racial Memory but to the concept of cumulative ad-
aptation to a particular niche, such as the case of the pepper moth having genes for
both light and dark environments.) There is also a secondary focus on cyborgs.
-Bioengineering
-Biocybernetics
-Bionics
-Homeostasis
—~Medical cybernetics
-Synthetic Biology
-Systems Biology
In complexity science
Complexity Science attempts to analyze the nature of complex systems, and the
reasons behind their unusual properties.
-Complex Adaptive System
-Complex systems
-Complexity theory

In computer science
Computer science directly applies the concepts of cybernetics to the control of
devices and the analysis of information.
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-Robotics
—Decision support system
—Cellular automaton
-Simulation
In engineering
Cybernetics in engineering is used to analyze cascading failures and system ac-
cidents, in which the small errors and imperfections in a system can generate disas-
ters. Other topics studied include:
-An artificial heart, example of a biomedical engineering
-Adaptive systems
-Engineering cybernetics
~Ergonomics
-Biomedical engineering
-Systems engineering
In management
-Entrepreneurial cybernetics
-Management cybernetics
-Organizational cybernetics
—Operations research
-Systems engineering
In mathematics
Mathematical Cybernetics focuses on the factors of information, interaction of
parts in systems, and the structure of systems.
-Dynamical system
~Information theory
-Systems theory
In psychology
—Psycho-Cybernetics
-Systems psychology
In sociology
By examining group behavior through the lens of cybernetics, sociology seeks
the reasons for such spontaneous events as smart mobs and riots, as well as how
communities develop rules, such as etiquette, by consensus without formal discus-
sion. Affect Control Theory (teopus ynpaenenust Bo3aericteuem) explains role be-
havior, emotions, and labeling theory in terms of homeostatic maintenance of senti-
ments associated with cultural categories.
—~Memetics
-Sociocybernetics.
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TEXT 5. The relation of cybernetics to mathematics

1. Learn the vocabulary of the text:
restrict

solely

regard

a means

approach

differ

therefore

consist in

. reduce

10.develop
11.suitable
12.necessitate
13.instead of
14.equivalence
15.suitable for
16.implementation
17.presuppose
18.feasibility

19.pose the problem
20.conceal
21.solution
22.constituents
23.pattern recognition
24.instruction and self-instruction
25.limbs

26.arise
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2. Read and translate the text.

The relation of cybernetics to mathematics is not restricted solely to the use of
mathematical methods in cybernetics. Mathematics and cybernetics also have com-
mon objects of investigation. Thus, algorithms, for example, which are an object of
research in the mathematical theory of algorithms, can at the same time be regarded
as cybernetic systems and are both a means and an object of study in cybernetics.
However, the mathematical and cybernetic approaches differ greatly.

For mathematics, the algorithm stands out primarily as one of the fundamental
concepts in the foundations of mathematics. The main problem, therefore, consists in
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the study of general properties of this concept, for which it is necessary to reduce its
definition to a minimum number of simple basic concepts and operations. Cybernet-
ics sets itself the problem of developing suitable methods in practice for the synthesis
of concrete systems, among them algorithms. This practical approach necessitates the
development of problem- and procedure-oriented algorithmic languages that are suit-
able for applications. Instead of being concerned with the possibility of establishing
equivalence of certain classes of algorithms, which is characteristic for mathematics,
cybernetics is primarily interested in the creation of apparatus suitable for the actual
implementation of equivalent transformations of algorithms. Instead of the simplest
form for the representation of information, as words over an abstract alphabet, cyber-
netics studies the complex data structures that are necessary for the effective realiza-
tion of algorithms on a computer. The examples mentioned characterize fairly clearly
the special nature of the cybernetic approach to the study of its mathematical objects.

The same difference in approach can be detected in the cybernetic study of other
mathematical objects (abstract automata, logical networks, etc.).

Of special interest from the point of view of the interrelation between cybernet-
ics and mathematics is the approach of each of them to the apparatus of classical
mathematical logic. The mathematical point of view presupposes a maximal simplifi-
cation of the axiom system and deduction rules, without which an effective analysis
of its general properties and of the feasibility of logical calculi is impossible. Cyber-
netics, by posing the problem of the automation of deductive constructions by practi-
cal means, started to develop the language of practical mathematical logic. The lan-
guage relates to that of mathematical logic and, as a modern programming language
to the language of Post algorithms or Markov's normal algorithms. The deduction
rules in this language (in their interaction with actual meaningful mathematical texts)
have a demonstrative power which is no less than that concealed in the word "obvi-
ous™ in current mathematical monographs.

The automation of deductive constructions is one of the most important parts of
this branch of cybernetics, and is termed "artificial intelligence". The natural human
intellect (the brain together with organs that receive and deliver external information)
is one of the most interesting and complex cybernetic systems. The problem concern-
ing how man thinks has been and continues to be a most interesting and fascinating
scientific question. Cybernetics approaches its solution both from the theoretical as
well as the practical angle. It is a question of automation (full or partial with human
intervention) of the various aspects of human intellectual activity and, in the end, of
intelligence as a whole.

Besides the automation of logical thought (deductive constructions), important
constituents of the problem of "artificial intelligence" are problems of pattern recog-

nition (primarily visual and aural), operations in natural human languages (recogni-
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tion of the meaning of sentences and expressions, maintaining a dialogue, etc.), prob-
lems of instruction and self-instruction, etc. Of great importance are the problems of
the study and synthesis of effective algorithms for the control of the movements of
the artificial limbs of humanoid robots, the synthesis of an artificial voice, voice con-
trol, etc. A special group of problems arises in the study of purposeful behaviour, the
methods of choosing goals, sub-goals and schemes for their achievement. A practical
approach to the creation of artificial intelligence lies in the creation of dialogue (hu-
man—machine) systems, that increase the productivity of the human in various areas
of intellectual activity (logical deduction, translation from one natural language to
another, chess playing, etc.).

As these become perfected, the role played by the computer in collaborative
work will continually increase right up to a full automation of the corresponding pro-
cess.

https://encyclopediaofmath.org/wiki/Cybernetics

3. Make up questions:

1. Mathematics and cybernetics also have common objects of investigation. (Gen-
eral question).

2. The mathematical and cybernetic approaches differ greatly. (Special question).

3. Cybernetics sets itself the problem of developing suitable methods in practice for
the synthesis of concrete systems. (Disjunctive question).

4. Cybernetics is interested in the creation of apparatus suitable for the actual imple-
mentation of equivalent transformations of algorithms. (Special question).

5. Cybernetics, by posing the problem of the automation of deductive constructions
by practical means, started to develop the language of practical mathematical logic.
(Alternative question).

4. True or false:

1. Mathematics and cybernetics have common objects of investigation.

2. Algorithms being an object of research in the mathematical theory of algorithms

can be regarded as cybernetic systems.

3. Mathematical and cybernetic approaches don’t differ greatly.

4. The natural human intellect is one of the most interesting and complex cybernetic

systems.

5. A practical approach to the creation of artificial intelligence lies in the creation of

dialogue (human-machine) systems.
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TEXT 6. Interrelation between cybernetics and modern computer technology

1. Learn the vocabulary of the lesson:
. stand out

. investigation

. solve

. enter into

. fall within

. include

. constitute

. branch

. It is worth

. bear in mind

. distinction

. Subject matter
. encounter

. differ

. property

. relate
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1. Read and translate the text.

Of great importance is the question of the interrelation between cybernetics and
modern computer technology. First, the computer is the basic instrument of investiga-
tion for cybernetics, and secondly, it stands out, being the most complex of cybernet-
ic systems, as an important object of investigation in cybernetics. Of course there are
many problems which have to be solved when actually designing a computer that do
not enter into cybernetics. However, the questions of the architecture of computers
and computer systems, the organization of the control by the computing process (in-
cluding the organization of data bases) fall within the competence of cybernetics and
constitute one of its more important branches. This is worth bearing in mind, since it
shows up the distinction in the subject matter of cybernetics, where questions of ar-
chitecture and control of computing systems relate specifically to "computer science™
and are not included in cybernetics.

Cybernetic systems are encountered in practically all areas of knowledge. Sys-
tems, differing in certain specific properties, can be studied by cybernetic methods
specially adapted to the systems of the corresponding classes. In this way a deeper
study of them becomes possible. Thus, specialized applied branches of cybernetics
have arisen and continue to be developed, such as technological cybernetics, econom-
Ic cybernetics, biological cybernetics, medical cybernetics, and military cybernetics.
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The application of mathematical and cybernetic methods in linguistics has given rise
to the topic called mathematical linguistics. This science is directly related to linguis-
tic problems of artificial intelligence.

2. Insert suitable prepositions:

1. Cybernetic systems are encountered ... practically all areas of knowledge.

2. Of great importance is the question ... the interrelation between cybernetics and
modern computer technology.

3. This is worth bearing ... mind.

4. The application ... mathematical and cybernetic methods ... linguistics has given
rise to the topic called mathematical linguistics.

5. The questions of the architecture of computers and computer systems, the organi-
zation of the control by the computing process fall ... the competence of cybernetics.
3. Identify the following verb forms:

are encountered, has given, constitute, stands out, are not included, can be studied,
have arisen

TEXT 7. Cybernetics as a science

. Learn the vocabulary of the lesson:
. determine

. divide into

. restrict

. certain

. set

. applicable

. serve

. description

. generalize

. research

. split

. Intersect

. cause

. condition

. appearance

. survival

. sufficient

. origin/source sciences
. numerous

. partial results
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21. scientific community

22. satisfy

23. long-term cooperation

24. alongside with

25. ensure

26. obtain

27. substantiated applicability
28. give birth to

29. elucidation

30. forecast

2. Read and translate the text:

Any science is determined by its “subject” (problem domain) and “method” (an
integrated set of methods). Therefore, sciences can be divided into:

— subject-oriented sciences studying a certain subject by different methods (e.g.,
physics, biology, sociology);

— method-oriented sciences (in the restricted sense, the so-called model-based
sciences) developing a certain set of methods applicable to different subjects; for in-
stance, a classical example is applied mathematics: the apparatus and methods of its
branches (differential equations, game theory, etc.) serve for description and analysis
of different-nature systems;

— synthetic sciences (“metasciences”) mostly developing and/or generalizing
methods of certain sciences in application to subjects of these and/or other sciences
(e.g., operations research, systems analysis, cybernetics). With the course of time,
synthetic sciences find or generate their “own” subjects and methods. As sciences of
any types develop, their subjects and methods are split and intersected by each other,
causing further differentiation of sciences.

The following conditions guarantee the appearance (1 and 2) and survival (3) of
synthetic sciences:

1) a sufficient development level of origin/source sciences;

2) numerous analogies (and then generalizations) among partial results of source
sciences;

3) rather easy and fast generation/accumulation of nontrivial theoretical and ap-
plied results and their popularization, within the scientific community and everymen.

Speaking about cybernetics, the first and second conditions had been satisfied by
the middle of the 1940’s. And the long-term cooperation between N. Wiener and bi-
ologists, alongside with his wide and deep professional interests (recall Wiener pro-
cesses, BanachWiener spaces, the Wiener-Hopf equations) ensured “subjective” sat-
isfaction of these conditions. In 1948 integration of results obtained by different sci-
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ences and their substantiated applicability to different subjects gave birth to a new
synthetic science known as Wiener’s cybernetics.

A science as a system of knowledge has the following epistemological func-
tions:

— descriptive (phenomenological) function, i.e., acquisition and accumulation of
data and facts. Any science starts from this function, viz., answering to the question
“What is the structure of the world?”, as any science can be based on very many
facts. From this viewpoint, cybernetics as a synthetic science mostly employs the re-
sults of its components (source sciences);

— explanatory (explicative) function, i.e., elucidation of phenomena and process-
es, their internal mechanisms. Here the question to-be answered is “Why does the
world 1s exactly this?”. In this function, cybernetics plays a more visible role: even
analogies may have powerful elucidation;

— generalizing function, i.e., formulation of laws and regularities systematizing
and absorbing numerous fragmented phenomena and facts (the associated question is
“What are the common features of ...?””). Perhaps, this is the main function of cyber-
netics, since generalizations (in the form of laws, regularities, models, research ap-
proaches) comprise the framework of its results;

— predictive (prognostic) function, i.e., scientific knowledge allows predicting
new processes and phenomena (this function answers the question “What and why
will happen?”). Efficient forecasting is possible using substantiated analogies and
constructive generalizations within synthetic science cybernetics;

— prescriptive (normative) function, i.e., scientific knowledge allows organizing
activity with certain goals (the corresponding question is “What and how should be
done for goal achievement?”).

— normative function has a close connection with solution of control problems,

an important subject of cybernetics.

3. Agree or disagree:

. Cybernetics as a synthetic science mostly employs the results of source sciences.

2. The apparatus and methods of applied math branches (differential equations, game
theory, etc.) serve for description and analysis of different-nature systems.

3. As sciences of any types develop, their subjects and methods are split and inter-
sected by each other, causing further differentiation of sciences.

4. Any science starts from this function, viz., answering to the question “What is the
structure of the world?”

5. Generalizing function is the main function of cybernetics, since generalizations
(inthe form of laws, regularities, models, research approaches) comprise the
framework of its results.

-
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4. Participle I or Participle 11?

1. Speaking about cybernetics, the first and second conditions had been satisfied by

the middle of the 1940°s.

2. Efficient forecasting is possible using substantiated analogies and constructive
generalizations within synthetic science cybernetics.

3. Subject-oriented sciences studying a certain subject by different methods.

4. Subjects and methods are split and intersected by each other, causing further dif-

ferentiation of sciences.

5.

In 1948 integration of results obtained by different sciences and their substantiated
applicability to different subjects gave birth to a new synthetic science known as

Wiener’s cybernetics.

UNIT 2. COMPUTER SCIENCE
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Text 1. The development of computer science
. Learn the vocabulary of the lesson:

. to process information

. to trace the roots

. to propose

. the advent of

. to distinguish

. to separate

. to sprout

. to enable

. efficient

. approach

. to perform various calculations
. to overlap

. numerical analysis

. the accuracy and precision of calculations
. to expand

. to broaden

. to include

. to simplify

. artificial languages

. to provide a useful interface
. computer scientists
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22,
23.
24,
25,
26.
27,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
ol.
52,

applications and computer designs

to explore

computer chip manufacturers

the electronic circuitry

to reduce the cost

to increase the processing speed

to result in

an explosion

the use of computer applications

an effort

to drive the technological advances in the computing industry
to reach the public

to derive

complex, reliable, and powerful computers
to exchange vast amounts of information
to behave intelligently

an increasingly integral part of modern society
strive to solve new problems

current problems

the goal

to range from...to...

speculative research into technologies

to be viable

the improved use of information
hardware and software

a theory-driven approach

software engineering tools

to evaluate

an artificial neural network

the outcome of experiments

in advance

2. Read and translate the text.

Introduction

Computer Science, study of the theory, experimentation, and engineering that
form the basis for the design and use of computers-devices that automatically process
information. Computer science traces its roots to work done by English mathemati-
cian Charles Babbage, who first proposed a programmable mechanical calculator in
1837. Until the advent of electronic digital computers in the 1940s, computer science
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was not generally distinguished as being separate from mathematics and engineering.
Since then it has sprouted numerous branches of research that are unique to the disci-
pline.

The development of computer science

Early work in the field of computer science during the late 1940s and early
1950s focused on automating the process of making calculations for use in science
and engineering. Scientists and engineers developed theoretical models of computa-
tion that enabled them to analyze how efficient different approaches were in perform-
ing various calculations. Computer science overlapped considerably during this time
with the branch of mathematics known as numerical analysis, which examines the ac-
curacy and precision of calculations.

As the use of computers expanded between the 1950s and the 1970s, the focus
of computer science broadened to include simplifying the use of computers through
programming languages-artificial languages used to program computers, and operat-
ing systems-computer programs that provide a useful interface between a computer
and a user. During this time, computer scientists were also experimenting with new
applications and computer designs, creating the first computer networks, and explor-
ing relationships between computation and thought.

In the 1970s, computer chip manufacturers began to mass produce microproces-
sors-the electronic circuitry that serves as the main information processing center in
a computer. This new technology revolutionized the computer industry by dramati-
cally reducing the cost of building computers and greatly increasing their processing
speed. The microprocessor made possible the advent of the personal computer, which
resulted in an explosion in the use of computer applications. Between the early 1970s
and 1980s, computer science rapidly expanded in an effort to develop new applica-
tions for personal computers and to drive the technological advances in the compu-
ting industry. Much of the earlier research that had been done began to reach the pub-
lic through personal computers, which derived most of their early software from ex-
Isting concepts and systems.

Computer scientists continue to expand the frontiers of computer and infor-
mation systems by pioneering the designs of more complex, reliable, and powerful
computers; enabling networks of computers to efficiently exchange vast amounts of
information; and seeking ways to make computers behave intelligently. As computers
become an increasingly integral part of modern society, computer scientists strive to
solve new problems and invent better methods of solving current problems.

The goals of computer science range from finding ways to better educate people
in the use of existing computers to highly speculative research into technologies and
approaches that may not be viable for decades. Underlying all of these specific goals
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Is the desire to better the human condition today and in the future through the im-
proved use of information.

Theory and experiment

Computer science is a combination of theory, engineering, and experimenta-
tion. In some cases, a computer scientist develops a theory, then engineers a combi-
nation of computer hardware and software based on that theory, and experimentally
tests it. An example of such a theory-driven approach is the development of new
software engineering tools that are then evaluated in actual use. In other cases, exper-
Imentation may result in new theory, such as the discovery that an artificial neural
network exhibits behavior similar to neurons in the brain, leading to a new theory in
neurophysiology.

It might seem that the predictable nature of computers makes experimentation
unnecessary because the outcome of experiments should be known in advance. But
when computer systems and their interactions with the natural world become suffi-
ciently complex, unforeseen behaviors can result. Experimentation and the traditional
scientific method are thus key parts of computer science.

3. Read the text about Charles Babbage in Russian and retell it in English.

Yapmz ba60umx poawics 26 nexadbps 1791 rona B JIongoHe B cembe OaHKHpa
benmxamuna b>00umxa u Dnuzader Tun (anri. Teape). B nercree y Yapinza Ob110
OueHb cnaboe 370poBhe. B 8 jer ero oTmpaBWiiM B YAaCTHYIO HIKOJY B AJb(UHT-
TOHE Ha BOCIIUTAaHME CBSIIEHHUKY. Ha TOT MOMEHT ero orer yxe ObUI JOCTATOYHO
oOecrieueH, 4yToObI MO3BOJUTH 00yueHue Yapnp3a B yacTHOM mmikoje. beHmkxamun
Bb2006umx monpocui CBANICHHUKA HE JaBaTh Yapib3y CHIBHBIX Y4€OHBIX HArpy3oK
U3-3a cJ1aboro 370POBBA.

[Tocne mkosbl B Anbpuurrone Yapis ObL1 OTHPABICH B akaJeMuio B DHuie,
r7e MO0 CYIIECTBY M Hadalloch €ro Hacrosiiee oOydeHue. MiMenHo Tam ba60owmmk
HayaJl MPOSIBJISITh MHTEPEC K MaTeMaTHKe, YeMy MocnocoOcTBoBaia Oosblias Ouo-
JMOTEKA B aKaJIEMUHU.

B 1810 rony bs66umx nocrynui B Tpunutu-komiemnx B Kemopumke. Onnako
OCHOBaM MaTeMAaTHKH OH O0ydYaliCsi CaMOCTOSITENIbHO MO KHIKKaM. OH TIHIaTeIhHO
uzydan Tpyasl Hetorona, JleiiOnuna, Jlarpanxa, Jlakpya, Diinepa u apyrux martema-
tukoB akanemuit Cankr-IlerepOypra, bepnuna u [lapmxka. b300umx odyeHb OBICTPO
o0OTHaJ CBOMX TperoaaBareyicii o 3HaHUsIM M ObUT CUJIBHO pa304apoBaH YPOBHEM
npenojaBanusi matematuku B KemOpumxke. bonee Toro, on 3amerus, uro bpuranus
B 1[€JIOM 3aMETHO OTCTaJla OT KOHTUHEHTAJIBHBIX CTPaH MO YPOBHIO MaTeMaTH4YECKON
MOJITOTOBKHU.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B3%D1%80%D0%B0%D0%BD%D0%B6,_%D0%96%D0%BE%D0%B7%D0%B5%D1%84_%D0%9B%D1%83%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%80%D1%83%D0%B0,_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80_%D0%A4%D1%80%D0%B0%D0%BD%D1%81%D1%83%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BB%D0%B5%D1%80,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BB%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B8%D0%B6

B cBs3u ¢ 3TUM OH pemni co3aTh OOIIECTBO, LENbI0 KOTOPOTO SIBISUIOCH BHE-
CEHUE COBPEMEHHOW eBpomeiickoil matemaTuku B KeMOpUDKCKUN yHUBEPCHUTET.
B 1812 roxy Yapn3z bBa006umk, ero apysbs, Jokon ['epmens (John Herschel)
u Jxopmxk ITukok (George Peacock) u emé HeCKOJIBKO MOJIOABIX MaT€MaTUKOB OC-
HOBAJIU «AHanuTU4YeCKOe o01IecTBO». OHU cTanu NpoBOAUTE coOpanus. OOCyX aaTh
pa3iryYHbIe BOIIPOCHI, CBSI3aHHBIE ¢ MaTeMaTukoi. Havanyu myGirMKkoBaTh CBOM TPY/IbI.
Hanpumep, B 1816 rogy oHu omyOJMKOBaIM MEPEeBEAEHHBIA MMHU Ha aHTJIMHCKUN
sa3bIK «TpakTtaTt mo nuddepeHuanbHOMy U UHTETPAIbHOMY HCUUCIICHUIO» (PpaHIry3-
ckoro matematuka Jlakpya, a B 1820 romy omyOiuKoBaiu JBa TOMa MPUMEPOB, JI0-
MOJIHAIONINX 3TOT TPaKTaT. AHAIUTUYECKOE OOIIECTBO CBOEH aKTUBHOCTHIO MHUIINH-
poBaio pedopMy MaremaTHueckoro oOpa3zoBaHus BHavasie B KemOpumke, a 3aTem
U B IpYTUX yHUBepcuTeTax bpurannm.

B 1812 roay ba60umx nepemwén B komiemx Cs. Ilerpa (Peterhouse), a B 1814
roJly OH MOJIY4HJI CTENEHb OaKanaBpa.

B 1816 rony on cran wienom Koposesckoro O6miecta Jlongona. K Tomy Bpe-
MEHU UM OBLIO HAaIMCaHO HECKOJIbKO OOJBIINX HAYYHBIX CTATeW B pa3HBIX MaTeMa-
THueckux aucuumuimHax. B 1820 roay on cran umenoM KoposeBckoro oobimecTtBa
Onunbypra u Koponesckoro acrpoHomuueckoro ooOmiectsa. B 1827 romy on moxo-
POHMII OTLA, )KeHY U JBoux Aeteil. B 1827 rony on cran mpodeccopom MareMaruye-
ckux Hayk B KemOpumxe u 3aHuMan 31ot noct B teuenue 12 nert. Ilocne Toro, kak
OH MOKHUHYJ 3TOT MOCT, OH OOJIBIIYI0 YacTh CBOETO BPEMEHU IMOCBATUI JEIY €ro
KU3HU — pa3pabOTKE BHIYMCIUTEIbHBIX MAILIKH.

[ocnennue romwt sxu3HU ba00u K mocBATII PUTocCOPUH U IOTUTUIECKON IKOHOMUH.

Yapnz ba66umx ymep B Bo3pacte 79 net 18 oktsi6ps 1871 rona. [ToxopoHen Ha
kianouie Kencan I'pun (anrn. Kensal Green Cemetery) B Jlonmowe.

Text 2. Major branches of computer science

1. Learn the vocabulary of the lesson:

. software development

. computer architecture (hardware)

. human- computer interfacing

. artificial intelligence

. the best types of programming languages and algorithms
. to store and retrieve information

. program performance

. to sacrifice

. for the sake of
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https://ru.wikipedia.org/wiki/1812_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD_%D0%93%D0%B5%D1%80%D1%88%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%9F%D0%B8%D0%BA%D0%BE%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%80%D1%83%D0%B0,_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80_%D0%A4%D1%80%D0%B0%D0%BD%D1%81%D1%83%D0%B0
https://ru.wikipedia.org/wiki/1820_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6
https://ru.wikipedia.org/wiki/1816_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%AD%D0%B4%D0%B8%D0%BD%D0%B1%D1%83%D1%80%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%AD%D0%B4%D0%B8%D0%BD%D0%B1%D1%83%D1%80%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/1827_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/18_%D0%BE%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1871_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BD%D1%81%D0%B0%D0%BB_%D0%93%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

10. a limited amount of memory

11. to limit the number of features

12. to require

13. to supply

14. to facilitate

15. robust

16. the software life cycle

17. implementation

18. program maintenance (compoBOXICHUE, AAMUHUCTPUPOBAHNE IIPOIPAMMbI)
19. programming environments

20. to improve the development process

21. a precise step-by-step procedure

22. matrix multiplication

23. data values

24. lists, arrays, records, stacks, queues, trees

25. determining the inherent (ucxonusrii, BHyTpennuii) efficiency of algorithms
26. computability theory

27. databases and information retrieval

28. to access databases

29. to prevent access by unauthorized users

30. to improve access speed

31. to compress the data

32. to update the data simultaneously

33. reduce access speed

34. information retrieval

35. control the computer’s input and output devices

2. Read and translate the text.

Computer science can be divided into four main fields: software development,
computer architecture (hardware), human- computer interfacing (the design of the
most efficient ways for humans to use computers), and artificial intelligence (the at-
tempt to make computers behave intelligently). Software development is concerned
with creating computer programs that perform efficiently. Computer architecture is
concerned with developing optimal hardware for specific computational needs. The
areas of artificial intelligence (Al) and human-computer interfacing often involve the
development of both software and hardware to solve specific problems.
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Software development

In developing computer software, computer scientists and engineers study vari-
ous areas and techniques of software design, such as the best types of programming
languages and algorithms to use in specific programs, how to efficiently store and re-
trieve information, and the computational limits of certain software-computer combi-
nations. Software designers must consider many factors when developing a program.
Often, program performance (mpou3BoAUTEIHFHOCTE TPOrPaMMEI) iN ONe area must be
sacrificed for the sake of the general performance of the software. For instance, since
computers have only a limited amount of memory, software designers must limit the
number of features they include in a program so that it will not require more memory
than the system it is designed for can supply.

Software engineering is an area of software development in which computer sci-
entists and engineers study methods and tools that facilitate the efficient development
of correct, reliable, and robust (HanexHbIe, ycToMUMBBIC K OIIMOKaM) computer pro-
grams. Research in this branch of computer science considers all the phases of the
software life cycle, which begins with a formal problem specification, and progresses
to the design of a solution, its implementation as a program, testing of the program,
and program maintenance. Software engineers develop software tools and collections
of tools called programming environments to improve the development process. For
example, tools can help to manage the many components of a large program that is
being written by a team of programmers.

Algorithms and data structures are the building blocks of computer programs.
An algorithm is a precise step-by-step procedure for solving a problem within a finite
time and using a finite amount of memory. Common algorithms include searching
a collection of data, sorting data, and numerical operations such as matrix multiplica-
tion. Data structures are patterns for organizing information, and often represent rela-
tionships between data values. Some common data structures are called lists, arrays,
records, stacks, queues, and trees.

Computer scientists continue to develop new algorithms and data structures to
solve new problems and improve the efficiency of existing programs. One area of
theoretical research is called algorithmic complexity. Computer scientists in this field
seek to develop techniques for determining the inherent efficiency of algorithms with
respect to one another. Another area of theoretical research called computability theo-
ry seeks to identify the inherent limits of computation.

Software engineers use programming languages to communicate algorithms to
a computer. Natural languages such as English are ambiguous-meaning that their
grammatical structure and vocabulary can be interpreted in multiple ways-so they are
not suited for programming. Instead, simple and unambiguous artificial languages are
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used. Computer scientists study ways of making programming languages more ex-
pressive, thereby simplifying programming and reducing errors.

A program written in a programming language must be translated into machine
language (the actual instructions that the computer follows). Computer scientists also
develop better translation algorithms that produce more efficient machine language
programs.

Databases and information retrieval are related fields of research. A database is
an organized collection of information stored in a computer, such as a company’s
customer account data. Computer scientists attempt to make it easier for users to ac-
cess databases, prevent access by unauthorized users, and improve access speed.
They are also interested in developing techniques to compress the data, so that more
can be stored in the same amount of memory. Databases are sometimes distributed
over multiple computers that update the data simultaneously, which can lead to in-
consistency in the stored information. To address this problem, computer scientists
also study ways of preventing inconsistency without reducing access speed.

Information retrieval is concerned with locating data in collections that are not
clearly organized, such as a file of newspaper articles. Computer scientists develop
algorithms for creating indexes of the data. Once the information is indexed, tech-
niques developed for databases can be used to organize it. Data mining is a closely
related field in which a large body of information is analyzed to identify patterns. For
example, mining the sales records from a grocery store could identify shopping pat-
terns to help guide the store in stocking its shelves more effectively.

Operating systems are programs that control the overall functioning of a com-
puter. They provide the user interface, place programs into the computer’s memory
and cause it to execute them, control the computer’s input and output devices, man-
age the computer’s resources such as its disk space, protect the computer from unau-
thorized use, and keep stored data secure. Computer scientists are interested in mak-
Ing operating systems easier to use, more secure, and more efficient by developing
new user interface designs, designing new mechanisms that allow data to be shared
while preventing access to sensitive data, and developing algorithms that make more
effective use of the computer’s time and memory.

The study of numerical computation involves the development of algorithms for
calculations, often on large sets of data or with high precision. Because many of these
computations may take days or months to execute, computer scientists are interested in
making the calculations as efficient as possible. They also explore ways to increase the
numerical precision of computations, which can have such effects as improving the ac-
curacy of a weather forecast. The goals of improving efficiency and precision often con-
flict, with greater efficiency being obtained at the cost of precision and vice versa.
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Symbolic computation involves programs that manipulate nonnumeric symbols,

such as characters, words, drawings, algebraic expressions, encrypted data (data cod-
ed to prevent unauthorized access), and the parts of data structures that represent rela-

ti

onships between values. One unifying property of symbolic programs is that they

often lack the regular patterns of processing found in many numerical computations.

S

uch irregularities (mapymenusi, HecooTBeTCTBHS) Present computer scientists with

special challenges in creating theoretical models of a program’s efficiency, in trans-
lating it into an efficient machine language program, and in specifying and testing its
correct behavior.

3.
1.
2.

~N O 01 b~

9.

Open the brackets:

Computer science (can divide) into four main fields.

Often, program performance in one area (must sacrifice) for the sake of the general

performance of the software.

. Research in this branch of computer science (consider) all the phases of the soft-
ware life cycle.

. Some common data structures (call) lists, arrays, records, stacks, queues, and trees.

. One area of theoretical research (call) algorithmic complexity.

. Instead, simple and unambiguous artificial languages (use).

. A program written in a programming language (must translate) into machine lan-
guage.

. Databases sometimes (distribute) over multiple computers that update the data

simultaneously.

Computer scientists (develop) algorithms for creating indexes of the data.

10. Data mining is a closely related field in which a large body of information (ana-
lyze) to identify patterns.

|
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Text 3. Architecture (computer science)

. Learn the vocabulary of the lesson:

architecture

referring to

the design of system software

the combination of hardware and basic software
MICroprocessors

circuits

application programs

spreadsheets

word processing
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10. to perform a task

11. to make the system run

12. make up the system's hardware
13. the arithmetic/logic unit

14. control unit

15. memory

16. input

17. output

18. to compare numerical values

19. the computer's circuitry

20. the central processing unit (CPU)
21. to receive and send data

22. to display graphics

23. to conserve battery power in a laptop computer
24. invisible to the user

25. to use different hardware architectures
26. to carry out an instruction

27. to carry out complex instructions
28. to decode the instructions into electronic signals
29. to fetch the data

30. to save the result

31. to decrease

32. to retrieve additional instructions
33. to eliminate

34. to increase overall performance
35. to provide special instruction sets
36. to expand

37. closed architectures

38. aring configuration

39. a bus configuration

40. a star configuration

41. supplies instructions and data

2. Read and translate the text “Architecture (computer science)”
Introduction

Architecture (computer science), a general term referring to the structure of all
or part of a computer system. The term also covers the design of system software,
such as the operating system (the program that controls the computer), as well as re-
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ferring to the combination of hardware and basic software that links the machines on
a computer network. Computer architecture refers to an entire structure and to the de-
tails needed to make it functional. Thus, computer architecture covers computer sys-
tems, microprocessors, circuits, and system programs. Typically, the term does not
refer to application programs, such as spreadsheets or word processing, which are re-
quired to perform a task but not to make the system run.

Design elements

In designing a computer system, architects consider five major elements that make
up the system's hardware: the arithmetic/logic unit, control unit, memory, input, and out-
put. The arithmetic/logic unit performs arithmetic and compares numerical values. The
control unit directs the operation of the computer by taking the user instructions and
transforming them into electrical signals that the computer's circuitry can understand.
The combination of the arithmetic/logic unit and the control unit is called the central
processing unit (CPU). The memory stores instructions and data. The input and output
sections allow the computer to receive and send data, respectively.

Different hardware architectures are required because of the specialized needs of
systems and users. One user may need a system to display graphics extremely fast,
while another system may have to be optimized for searching a database or conserv-
ing battery power in a laptop computer.

In addition to the hardware design, the architects must consider what software
programs will operate the system. Software, such as programming languages and op-
erating systems, makes the details of the hardware architecture invisible to the user.
For example, computers that use the C programming language or a UNIX operating
system may appear the same from the user's viewpoint, although they use different
hardware architectures.

Processing architecture

When a computer carries out an instruction, it proceeds through five steps. First,
the control unit retrieves the instruction from memory—for example, an instruction to
add two numbers. Second, the control unit decodes the instructions into electronic
signals that control the computer. Third, the control unit fetches the data (the two
numbers). Fourth, the arithmetic/logic unit performs the specific operation (the addi-
tion of the two numbers). Fifth, the control unit saves the result (the sum of the two
numbers).

Early computers used only simple instructions because the cost of electronics
capable of carrying out complex instructions was high. As this cost decreased in the
1960s, more complicated instructions became possible. Complex instructions (single
instructions that specify multiple operations) can save time because they make it un-
necessary for the computer to retrieve additional instructions. For example, if seven
operations are combined in one instruction, then six of the steps that fetch instruc-
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tions are eliminated and the computer spends less time processing that operation.
Computers that combine several instructions into a single operation are called com-
plex instruction set computers (CISC).

However, most programs do not often use complex instructions, but consist
mostly of simple instructions. When these simple instructions are run on CISC archi-
tectures they slow down processing because each instruction-whether simple or com-
plex-takes longer to decode in a CISC design. An alternative strategy is to return to
designs that use only simple, single-operation instruction sets and make the most fre-
quently used operations faster in order to increase overall performance. Computers
that follow this design are called reduced instruction set computers (RISC).

RISC designs are especially fast at the numerical computations required in sci-
ence, graphics, and engineering applications. CISC designs are commonly used for
nonnumerical computations because they provide special instruction sets for handling
character data, such as text in a word processing program. Specialized CISC architec-
tures, called digital signal processors, exist to accelerate processing of digitized audio
and video signals.

Open and closed architectures

The CPU of a computer is connected to memory and to the outside world by
means of either an open or a closed architecture. An open architecture can be expand-
ed after the system has been built, usually by adding extra circuitry, such as a new
microprocessor computer chip connected to the main system. The specifications of
the circuitry are made public, allowing other companies to manufacture these expan-
sion products.

Closed architectures are usually employed in specialized computers that will not
require expansion-for example, computers that control microwave ovens. Some com-
puter manufacturers have used closed architectures so that their customers can pur-
chase expansion circuitry only from them. This allows the manufacturer to charge
more and reduces the options for the consumer.

Network architecture

Computers communicate with other computers via networks. The simplest net-
work is a direct connection between two computers. However, computers can also be
connected over large networks, allowing users to exchange data, communicate via
electronic mail, and share resources such as printers.

Computers can be connected in several ways. In a ring configuration, data are
transmitted along the ring and each computer in the ring examines this data to deter-
mine if it is the intended recipient. If the data are not intended for a particular com-
puter, the computer passes the data to the next computer in the ring. This process is
repeated until the data arrive at their intended destination. A ring network allows
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multiple messages to be carried simultaneously, but since each message is checked by
each computer, data transmission is slowed.

In a bus configuration, computers are connected through a single set of wires,
called a bus. One computer sends data to another by broadcasting the address of the
receiver and the data over the bus. All the computers in the network look at the ad-
dress simultaneously, and the intended recipient accepts the data. A bus network, un-
like a ring network, allows data to be sent directly from one computer to another.
However, only one computer at a time can transmit data. The others must wait to
send their messages.

In a star configuration, computers are linked to a central computer called a hub.
A computer sends the address of the receiver and the data to the hub, which then links
the sending and receiving computers directly. A star network allows multiple mes-
sages to be sent simultaneously, but it is more costly because it uses an additional
computer, the hub, to direct the data.

Recent advances

One problem in computer architecture is caused by the difference between the
speed of the CPU and the speed at which memory supplies instructions and data.
Modern CPUs can process instructions in 3 nanoseconds (3 billionths of a second).
A typical memory access, however, takes 100 nanoseconds and each instruction may
require multiple accesses. To compensate for this disparity, new computer chips have
been designed that contain small memories, called caches, located near the CPU. Be-
cause of their proximity to the CPU and their small size, caches can supply instruc-
tions and data faster than normal memory. Cache memory stores the most frequently
used instructions and data and can greatly increase efficiency.

Although a larger cache memory can hold more data, it also becomes slower. To
compensate, computer architects employ designs with multiple caches. The design
places the smallest and fastest cache nearest the CPU and locates a second larger and
slower cache farther away. This arrangement allows the CPU to operate on the most
frequently accessed instructions and data at top speed and to slow down only slightly
when accessing the secondary cache. Using separate caches for instructions and data
also allows the CPU to retrieve an instruction and data simultaneously.

Another strategy to increase speed and efficiency is the use of multiple arithme-
tic/logic units for simultaneous operations, called superscalar execution. In this de-
sign, instructions are acquired in groups. The control unit examines each group to see
If it contains instructions that can be performed together. Some designs execute as
many as six operations simultaneously. It is rare, however, to have this many instruc-
tions run together, so on average the CPU does not achieve a six-fold increase in per-
formance.
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Multiple computers are sometimes combined into single systems called parallel
processors. When a machine has more than one thousand arithmetic/logic units, it is
said to be massively parallel. Such machines are used primarily for numerically in-
tensive scientific and engineering computation. Parallel machines containing as many
as sixteen thousand computers have been constructed.

3. Make special questions to the sentences:

1. Computer architecture is the design and analysis of new computer systems.

2. Computer architects study ways of improving computers by increasing their speed,
storage capacity, and reliability, and by reducing their cost and power consumption.
3. Computer architects develop both software and hardware models to analyze the
performance of existing and proposed computer designs, then use this analysis to
guide development of new computers.

4. They are often involved with the engineering of a new computer because the accu-
racy of their models depends on the design of the computer’s circuitry.

5. Many computer architects are interested in developing computers that are special-
ized for particular applications such as image processing, signal processing, or the
control of mechanical systems.

6. The optimization of computer architecture to specific tasks often yields higher per-
formance, lower cost, or both.

Text 4. Artificial intelligence, robotics, human-computer interfacing

|

. Learn the vocabulary of the text:

Artificial Intelligence (Al)
to mimic human intelligence and sensory processing ability
model human behavior
to improve our understanding of intelligence
machine learning
inference
cognition
knowledge representation
problem solving
. case-based reasoning
. natural language understanding
. Speech recognition
. computer vision
. artificial neural networks
. the use of heuristics
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16. computer controlled mechanical devices

17. automated factory assembly lines

18. to relieve humans from tedious, repetitive, or dangerous tasks
19. to model the robot’s physical properties

20. to simplify the creation of control programs

21. a human-computer interface

22. to improving computer access for people with disabilities

23. to simplify program use

24. to develop three-dimensional input and output devices for virtual reality
25. to improve handwriting and speech recognition

26. to develop heads-up displays for aircraft

27. psychology

28. neurophysiology

29. linguistics

30. a highly interdisciplinary field of study

2. Read and translate the text:

Acrtificial intelligence (Al) research seeks to enable computers and machines to
mimic human intelligence and sensory processing ability, and model human behavior
with computers to improve our understanding of intelligence. The many branches of
Al research include machine learning, inference, cognition, knowledge representa-
tion, problem solving, case-based reasoning, natural language understanding, speech
recognition, computer vision, and artificial neural networks.

A key technique developed in the study of artificial intelligence is to specify
a problem as a set of states, some of which are solutions, and then search for solution
states. For example, in chess, each move creates a new state. If a computer searched
the states resulting from all possible sequences of moves, it could identify those that
win the game. However, the number of states associated with many problems (such
as the possible number of moves needed to win a chess game) is so vast that exhaust-
ively searching them is impractical. The search process can be improved through the
use of heuristics-rules that are specific to a given problem and can therefore help
guide the search. For example, a chess heuristic might indicate that when a move re-
sults in checkmate, there is no point in examining alternate moves.

Robotics

Another area of computer science that has found wide practical use is robotics —
the design and development of computer controlled mechanical devices. Robots
range in complexity from toys to automated factory assembly lines, and relieve hu-
mans from tedious, repetitive, or dangerous tasks. Robots are also employed where
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requirements of speed, precision, consistency, or cleanliness exceed what humans can
accomplish. Roboticists-scientists involved in the field of robotics-study the many
aspects of controlling robots. These aspects include modeling the robot’s physical
properties, modeling its environment, planning its actions, directing its mechanisms
efficiently, using sensors to provide feedback to the controlling program, and ensur-
ing the safety of its behavior. They also study ways of simplifying the creation of
control programs. One area of research seeks to provide robots with more of the dex-
terity and adaptability of humans, and is closely associated with Al.

Human-computer interfacing

Human-computer interfaces provide the means for people to use computers. An
example of a human-computer interface is the keyboard, which lets humans enter
commands into a computer and enter text into a specific application. The diversity of
research into human-computer interfacing corresponds to the diversity of computer
users and applications. However, a unifying theme is the development of better inter-
faces and experimental evaluation of their effectiveness. Examples include improving
computer access for people with disabilities, simplifying program use, developing
three-dimensional input and output devices for virtual reality, improving handwriting
and speech recognition, and developing heads-up displays for aircraft instruments in
which critical information such as speed, altitude, and heading are displayed on
a screen in front of the pilot’s window. One area of research, called visualization, is
concerned with graphically presenting large amounts of data so that people can com-
prehend its key properties.

Connection of computer science to other disciplines

Because computer science grew out of mathematics and electrical engineering, it
retains many close connections to those disciplines. Theoretical computer science draws
many of its approaches from mathematics and logic. Research in numerical computation
overlaps with mathematics research in numerical analysis. Computer architects work
closely with the electrical engineers who design the circuits of a computer.

Beyond these historical connections, there are strong ties between Al research
and psychology, neurophysiology, and linguistics. Human-computer interface re-
search also has connections with psychology. Roboticists work with both mechanical
engineers and physiologists in designing new robots.

Computer science also has indirect relationships with virtually all disciplines
that use computers. Applications developed in other fields often involve collaboration
with computer scientists, who contribute their knowledge of algorithms, data struc-
tures, software engineering, and existing technology. In return, the computer scien-
tists have the opportunity to observe novel applications of computers, from which
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they gain a deeper insight into their use. These relationships make computer science
a highly interdisciplinary field of study.

3.

1.
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Identify the words in bold italics:

A key technique developed in the study of artificial intelligence is to specify
a problem as a set of states, some of which are solutions, and then search for solu-
tion states.

. If a computer searched the states resulting from all possible sequences of moves, it

could identify those that win the game.

. However, the number of states associated with many problems (such as the possi-

ble number of moves needed to win a chess game) is so vast that exhaustively
searching them is impractical.

. Another area of computer science that has found wide practical use is robotics-the

design and development of computer controlled mechanical devices.

. Robots range in complexity from toys to automated factory assembly lines.
. Roboticists-scientists involved in the field of robotics-study the many aspects of

controlling robots.

. However, a unifying theme is the development of better interfaces and experi-

mental evaluation of their effectiveness.

. Applications developed in other fields often involve collaboration with computer

scientists.

Text 5. Basic features of database programs

. Learn the vocabulary of the text:

store, organize and retrieve information
features and applications of a computer database
to enter on a database via fields
holds a separate piece of information
a record about an employee
length of employment
hold large amounts of information
to find records containing particular information
advantages of a database program
. networking facilities
. to have direct access to a common database
. Security devices
. be protected by user-defined passwords

. to import and export data
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2. Read and translate the text:

With a database you can store, organize and retrieve a large collection of related
information on computer. If you like, it is the electronic equivalent of an indexed fil-
ing cabinet. Let us look at some features and applications of a computer database:

« Information is entered on a database via fields. Each field holds a separate
piece of information, and the fields are collected together into records. For example,
a record about an employee might consist of several fields, which give his/her name,
address, telephone number, age, salary, and length of employment with the company.
Records are grouped together into files, which hold large amounts of information.
Files can easily be updated: you can always change fields, add new records or delete
old ones. With the right database software, you are able to keep track of stock, sales,
market trends, orders, invoices and many more details that can make your company
successful.

* Another feature of database programs is that you can automatically look up
and find records containing particular information. You can also search on more than
one field at a time. For example, if a managing director wanted to know all the cus-
tomers that spend more than £7,000 per month, the program would search on the
name field and the money field simultaneously. If we had to summarize the most rel-
evant advantages of a database program over a card index system, we would say that
it is much faster to consult and update, occupies a lot less space, and records can be
automatically sorted into numerical or alphabetical order using any field. The best
packages also include networking facilities, which add a new dimension of productiv-
ity to businesses. For example, managers of different departments can have direct ac-
cess to a common database, which represents an enormous advantage.

Thanks to security devices, you can share part of your files on a network and
control who sees the information. Most aspects of the program can be protected by
user-defined passwords. For example, if you wanted to share an employee's personal
details, but not his commission, you could protect the commission field. Other fea-
tures like mail merging, layout design and the ability to import and export data are
also very useful. In short, a database manager helps you control the data you have at
home, in the library or in your business.

3. Open the brackets:
1. Information (enter) on a database via fields.
2. The fields (collect) together into records.
3. Records (group) together into files, which hold large amounts of information.
4. Files (can update): you can always change fields, add new records or delete old ones.
5. Records (can sort) into numerical or alphabetical order using any field.
6. Most aspects of the program (can protect) by user-defined passwords.
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7. Most aspects of the program (can protect) by user-defined passwords.

8. Managers of different departments (can have) direct access to a common database,
which represents an enormous advantage.

9. A database manager (help) you control the data you have at home, in the library or
In your business.

Text 6. Computer graphics

. Learn the vocabulary of the text:

. to interpret the input provided by the user

. to transform something into images

. to convert the bits of data into precise shapes and colours
. to use sophisticated programs

. computer-aided design and computer-aided manufacturing
. CAD software

. to develop, model and test car designs

. to save time and money

. to present data in a more understandable form

. to design circuits

. present information visually

. effective ways of communicating

. three-dimensional graphics

. to present information in a clear visual form.
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2. Read and translate the text:

Computer graphics are pictures and drawings produced by computer. A graphics
program interprets the input provided by the user and transforms it into images that
can be displayed on the screen, printed on paper or transferred to microfilm. In the
process the computer uses hundreds of mathematical formulas to convert the bits of
data into precise shapes and colours. Graphics can be developed for a variety of uses
including presentations, desktop publishing, illustrations, architectural designs and
detailed engineering drawings. Mechanical engineers use sophisticated programs for
applications in computer-aided design and computer-aided manufacturing. Let us
take, for example, the car industry. CAD software is used to develop, model and test
car designs before the actual parts are made. This can save a lot of time and money.
Computers are also used to present data in a more understandable form: electrical en-
gineers use computer graphics to design circuits and people in business can present
information visually to clients in graphs and diagrams. These are much more effec-
tive ways of communicating than lists of figures or long explanations. Today, three-
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dimensional graphics, along with colour and animation are essential for such applica-
tions as fine art, graphic design, computer-aided engineering and academic research.
Computer animation is the process of creating objects and pictures which move
across the screen; it is used by scientists and engineers to analyze problems. With the
appropriate software they can study the structure of objects and how it is affected by
particular changes. Basically, computer graphics help users to understand complex
information quickly by presenting it in a clear visual form.

. Answer the questions:

. What are the key words of the text?

. What is the main idea of the text?

. What is computer animation?

. What is CAD?

. How can you define “computer graphics™?
. How is CAD used in car industry?

. What uses can graphics be developed for?
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Text 7. Programming languages

Learn the vocabulary of the text:

human-based languages

an array of computer programming languages

compiling

a binary

distinct features

commonalities

process large and complex swaths of information
a list of randomized numbers

. to place in ascending order

10.the most important, relevant and in-demand languages

11.back end developers

12.flexible and robust semantics

13.frameworks

14.micro-frameworks

15.advanced content management systems

16.desktop graphical user interfaces

17.a scripting or glue language

18.to develop web-based applications

19.to develop enterprise-level applications
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2. Read and translate the text:

Computer programming languages allow us to give instructions to a computer in
a language the computer understands. Just as many human-based languages exist,
there are an array of computer programming languages that programmers can use to
communicate with a computer. The portion of the language that a computer can un-
derstand is called a “binary.” Translating programming language into binary is
known as “compiling.” Each language, from C Language to Python, has its own dis-
tinct features, though many times there are commonalities between programming
languages.

These languages allow computers to quickly and efficiently process large and
complex swaths of information. For example, if a person is given a list of randomized
numbers ranging from one to ten thousand and is asked to place them in ascending
order, chances are that it will take a sizable amount of time and include some errors.

There are dozens of programming languages used in the industry today. We've
compiled overviews of the most important, relevant and in-demand of these lan-
guages below.

PYTHON

Python is an advanced programming language that is interpreted, object-oriented
and built on flexible and robust semantics.
Who uses it?

« Professions and Industries:

o Python developers, software engineers, back end developers, Python programmers

o Used by employers in information technology, engineering, professional services
and design

« Major Organizations: Google, Pinterest, Instagram, YouTube, DropBox, NASA,
ESRI

« Specializations and Industries: Web and Internet development (frameworks, mi-

cro-frameworks and advanced content management systems); scientific and numeric

computing; desktop graphical user interfaces (GUISs)

What makes learning it important?

Python lets you work quickly to integrate systems as a scripting or glue lan-
guage. It’s also suited for Rapid Application Develop (RAD).

« The game Civilization 4 has all its inner logic, including Al, implemented in Py-
thon.
« NASA uses Python in its Integrated Planning System as a standard scripting lan-
guage.
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Features:
o Simple to learn and easily read
o Associated web frameworks for developing web-based applications
o Free interpreter and standard library available in source or binary on major
platforms
Where did it start?
Python was developed in the late 1980s at CWI in the Netherlands and first re-
leased to the public in 1991.

JAVA

Java is a general-purpose, object-oriented, high-level programming language
with several features that make it ideal for web-based development.

Who uses it?

« Professions and Industries:

o Software engineers, Java developers

o Used by employers in communications, education, finance, health sciences, hos-

pitality, retail and utilities

« Major Organizations: V2COM, Eclipse Information Technologies, eBay, Eurotech

« Specializations and Industries: Internet of Things (1oT), Enterprise Architecture,
Cloud Computing

What makes learning it important?

Java is used to develop enterprise-level applications for video games and mobile
apps, as well as to create web-based applications with JSP (Java Server Pages). When
used online, Java allows applets to be downloaded and used through a browser, which
can then perform a function not normally available.

« Programs that use or are written in Java include Adobe Creative Suite, Eclipse, Lo-
tus Notes, Minecraft and OpenOffice.

« Java is the core foundation for developing Android apps.

Features:

o Application portability

o Robust and interpreted language

o Extensive network library

Where did it start?

Originally known as Oak, Java was developed in 1990 at Sun Microsystems to
add capabilities to the C++ language. Java was developed according to the principle
of WORA (Write Once Run Anywhere). The language was introduced to the public
in 1995 and is now owned by Oracle.
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JAVASCRIPT

JavaScript is a client-side programming language that runs inside a client
browser and processes commands on a computer rather than a server. It is commonly
placed into an HTML or ASP file. Despite its name, JavaScript is not related to Java.
Who uses it?

« Professions and Industries:

o JavaScript developers, Web developers, software engineers

o Used by employers in Information Technology, Engineering, Design, Marketing,
Finance and Healthcare

« Major Organizations: WordPress, Soundcloud, Khan Academy, Linkedin,
Groupon, Yahoo and many others

« Specializations and Industries Where JavaScript is Used Most: Front End
Website Development, Gaming Development

What makes learning it important?

JavaScript is used primarily in Web development to manipulate various page el-
ements and make them more dynamic, including scrolling abilities, printing the time
and date, creating a calendar and other tasks not possible through plain HTML. It can
also be used to create games and APIs.

« The agency Cyber-Duck in Britain uses public APIs, created with JavaScript, to
pull in data about crime and enables users to review a local area.

. Tweetmap, created by Pete Smart and Rob Hawkes using JavaScript, represents

a world map that is proportionally sized according to the number of tweets.

Features:

o Basic features are easy to learn

o Multiple frameworks

o Users can reference JQuery, a comprehensive Javascript library

Where did it start?

JavaScript was designed by Netscape and originally known as LiveScript, before
becoming JavaScript in 1995.

C++

C++ is a general purpose, object-oriented, middle-level programming language
and is an extension of C language, which makes it possible to code C++ in a “C
style”. In some situations, coding can be done in either format, making C++ an ex-
ample of a hybrid language.

Who uses it?
« Professions and Industries:
o C++ software engineers, C++ software developers, embedded engineers, pro-

grammer analysts
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o Used by employers in Information Technology, Engineering, Professional Ser-
vices, Design, Quality Control and Management

« Major Company and Organization Users: Google, Mozilla, Firefox, Winamp,
Adobe Software, Amazon, Lockheed Martin

« Specializations: System/Application Software, Drivers, Client-Server Applica-
tions, Embedded Firmware

What makes learning it important?

The C++ language is used to create computer programs and packaged software,
such as games, office applications, graphics and video editors and operating systems.
« The Blackberry OS is developed using C++.

« The newest Microsoft Office suite was developed using C++.
Features:

o Often the first programming language taught at college level
o Quick processing and compilation mechanism

o Robust standard library (STL)

Where did it start?

Released in 1983 and often considered an object-oriented version of C language,
C++ was created to compile lean, efficient code, while providing high-level abstrac-
tions to better manage large development projects.

3. Translate sentences from Russian into English:

Knaccunduxkanus s36IK0B IPOrpaMMHpPOBaHMS

1. Ha nannsiit MoMeHT cymiecTByeT 6osee 300 S3bIKOB MTPOTpaMMHUPOBAHUS.

2. Kax eIl 13 HUX MMEET CBOM OCOOCHHOCTH M MOAXOIUT JIJII OJTHOW ONpeIeICHHON
3a/1a4u.

3. Bce s3bIkH TpOrpaMMHUPOBAHMSI MOKHO YCIIOBHO Pa3AeuTh Ha HECKOIBKO TPYIIIL:

4. ACIeKTHO-OPUEHTUPOBAHHbIE (OCHOBHAs uaesl — pasieiaeHue GyHKIMOHATIBHOCTH
it yBenudeHust 3 (HEeKTUBHOCTH POTPAMMHBIX MOJIYJIEH).

5. CTpykTypHbI€ (B OCHOBE JIEKHUT WJI€d CO3JaHUSA HEPAPXUUYECKOU CTPYKTYpHI OT-
JeJIbHBIX OJIOKOB MPOTrpamMMmBbl).

6. Jlornueckue (B OCHOBE JIC)KUT TEOpHs ammapara MaTeMaTH4YeCKOW JIOTHMKU U Tpa-
BUJI PE3OJIIOLIHHN).

7. O0BEKTHO-OPUEHTUPOBAHHBIE (B TAKOM MPOrPAMMHUPOBAHUM HMCHOJB3YIOTCS YXkKe
HE aJITOPUTMBI, @ 00BEKThI, KOTOPbIE MPUHAAJIEKAT ONPEAEICHHOMY KJIaccy).

8. MynbTUnapaaurmaibHbie (CoueTaroT B ceOe HECKOJbKO MapajaurM, U Mporpam-
MUCT CaM PEIIAET, KAKUM SI3bIKOM BOCIIOJIb30BaThCS B TOM MJIM MHOM CITy4ae).
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. OyHKIIUOHATBHBIC (B KAYECTBE OCHOBHBIX 3JIEMEHTOB BBICTYMAIOT (DYHKIIHH, KOTO-

pbIc MCHSIOT 3HAUYCHHWE B 3aBUCHMOCTH OT PE3YJIbTaTOB BBIYMCICHUN HCXOIHBIX
JTAHHBIX ).

Text 8. Debugging a computer program

. Learn the vocabulary of the text:

. a bug

. an error in a software program

. to quit or behave in an unintended manner
. @ button

. a program's interface

. to respond

. to hang or crash

. an infinite calculation

. memory leak.

. syntax or logic errors

. the source code of a program

. to fix

. a development tool

. adebugger

. to negatively affect the usability of a program
. to go through a lot of testing

. to release

. commercial software

. completely error-free program
. bug fixes for errors

. to get rid of all the bugs

. eliminate errors

. awindshield at a gas station

. debuggers

. to mark the exact lines of code
. to run a program

. determine

. provide detailed information

. execution
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2. Read and translate the text.

In the computer world, a bug is an error in a software program. It may cause
a program to unexpectedly quit or behave in an unintended manner. For example,
a small bug may cause a button within a program's interface not to respond when you
click it. A more serious bug may cause the program to hang or crash due to an infinite
calculation or memory leak.

From a developer perspective, bugs can be syntax or logic errors within
the source code of a program. These errors can often be fixed using a development
tool aptly named a debugger. However, if errors are not caught before the program
is compiled into the final application, the bugs will be noticed by the user.

Because bugs can negatively affect the usability of a program, most programs
typically go through a lot of testing before they are released to the public. For exam-
ple, commercial software often goes through a beta phase, where multiple users thor-
oughly test all aspects of the program to make sure it functions correctly. Once the
program is determined to be stable and free from errors, it is released the public.

Of course, as we all know, most programs are not completely error-free, even af-
ter they have been thoroughly tested. For this reason, software developers often re-
lease "point updates,” (e.g. version 1.0.1), which include bug fixes for errors that
were found after the software was released. Programs that are especially "buggy"
may require multiple point updates (1.0.2, 1.0.3, etc.) to get rid of all the bugs.

Computer programmers, like everybody else, are not perfect. This means the
programs they write sometimes have small errors, called "bugs,"” in them. These bugs
can be minor, such as not recognizing user input, or more serious, such as a memory
leak that crashes the program. Before releasing their software to the public, pro-
grammers "‘debug" their programs, eliminating as many errors as possible. This de-
bugging process often takes a long time, as fixing some errors may introduce others.
Debugging your windshield at a gas station is much easier than debugging a comput-
er program.

Even the most experienced software programmers usually don't get it right on
their first try. Certain errors, often called bugs, can occur in programs, causing them
to not function as the programmer expected. Sometimes these errors are easy to fix,
while some bugs are very difficult to trace. This is especially true for large programs
that consist of several thousand lines of code.

Fortunately, there are programs called debuggers that help software developers
find and eliminate bugs while they are writing programs. A debugger tells the pro-
grammer what types of errors it finds and often marks the exact lines of code where
the bugs are found. Debuggers also allow programmers to run a program step by step
so that they can determine exactly when and why a program crashes. Advanced de-
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ggers provide detailed information about threads and memory being used by the

program during each step of execution.
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Translate the sentences with the word Bug

. It's... a bug!
. The bug looked to be about two feet long.
. 'He said it looked like a bed bug, monsieur, but not so that the mechanics could

hear what he said.

. Wasn't no bigger'n a bug first time he gave me C chord.

. "Have you sent anyone in to sweep for the bug?"

. "But not our space bug."

. And this bug mutated as a direct result of our mass consumption of animals, par-

ticularly pork.

Okay, bug report taken.

You mean the bug.

. It's only a nasty bug.

. And if we hit a rough spot, instead of getting mad, just say, "Hey, we found
a bug," and we report it so it can be fixed.

I'll go get Bug ready for school.

We got a bug in the electrical system!

We're looking for a bug, not a password.

You have an "emotional bug".

Sorry, Mr. Gross, but all programs have bugs.

We might be getting some interference from the bugs.

. They been chasing bugs ever since they installed it.

It was a trial run an early experiment to work out the bugs, so to speak.
It's a complex program, and there's still a bug or two to be worked out.

Text 9. Software testing

Learn the vocabulary of the text:
to find and fix bugs
to suit to a career in software testing
a software tester
to be involved in
software development and deployment
to conduct automated and manual tests

to ensure the software is fit for purpose
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8. the analysis of software and systems

9. toavert risk and

10. to prevent software issues

11. to find bugs and issues within a product
12. to work on bespoke

13. to be familiar with programming and using coding languages
14. to assess a code

15. project requirements

16. to assess potential risks

17. akey requirement

18. work more flexibly

19. keep up to date

2. Read and translate the text:

If you love finding and fixing bugs in programming and coding, you could be
suited to a career in software testing.

As a software tester, you are involved in the quality assurance stage of software
development and deployment. You'll conduct automated and manual tests to ensure
the software created by developers is fit for purpose. Software testing involves the
analysis of software, and systems, to avert risk and prevent software issues.

Your role is integral to the creation of software systems and technical products
including vehicles, electronic goods, defense, and healthcare.

Ultimately software testers are employed to find bugs and issues within a prod-
uct before it gets deployed to everyday users. You might work on bespoke, individual
projects or multinational projects spanning the globe and costing billions of pounds.
You will need to be, or become, familiar with programming and using coding lan-
guages. Assessing code is one part of the role of a software tester.

Responsibilities

Your role will vary depending on project requirements. You may join a project
at the initial implementation stages to assess potential risks, or be brought on to a pro-
ject midway through, when testing becomes a key requirement.

Large organisations may have software testers dedicated to one project; whereas
smaller organisations may have a central team working on multiple projects.

However, your work activities are likely to include:

« Mmeeting with system users to understand the scope of projects
« working with software developers and project support teams
« identifying business requirements
« project planning
« monitoring applications and software systems
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o Stress testing

« performance testing

. functional testing

. scalability testing

« Wwriting and executing test scripts

« running manual and automated tests

« testing in different environments including web and mobile

- Writing bug reports

« resource planning

. reviewing documentation

« working towards departmental and project deadlines

« quality assurance

« providing objective feedback to software development project teams

« problem solving

« designing tests to mitigate risk

. presenting findings to software development and business user teams

. travelling to different project sites

« working on multiple projects at one time

« document analysis

« liaising with project teams in other parts of the world

. communicating findings to technical and non-technical colleagues.

Working hours

Working hours usually follow a standard office day of eight or nine hours, be-
tween 8am and 6pm. However, due to the nature of project work you may be required
to work outside these times. On occasion this may mean working shifts and weekend
work. This would be most likely to occur during periods of software deployment or if

a project happens to be taking place across a variety of locations and time zones.

What to expect

« Work is mainly office based and you will spend the majority of your time at
a computer.

« Your role may be stressful at times, particularly around the time of project comple-
tion.

« Once you have gained adequate experience, you could progress into the freelance
and contracting market. This would enable you to select specific projects and work
more flexibly. However, working as a contractor may not provide the same bene-
fits and job security in comparison to a permanent employee.

« The IT sector, including software testing roles, has a higher ratio of male to female
workers. However, there is a higher ratio of female to male software testers when

compared with other IT jobs (such as software development).
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« Companies employ software testers in many locations within the UK. The highest
concentration is in large cities including London, Manchester, Edinburgh and Bir-
mingham. There are also international opportunities, most notably in the USA and
India, where a large number of off-shore software testing companies are based.

Qualifications

Software testers often have a degree in computer science or IT. However, the role is
open to graduates from a variety of degree disciplines including:

o Chemistry

« electrical engineering

« mathematics

« physics

« software, IT, or engineering diploma may be most highly regarded by companies.

Skills

You will need to have:

« strong verbal and written communication skills with the ability to liaise with a va-
riety of stakeholders

« problem solving skills

« the ability to work under pressure

. attention to detail

« competent technical skills

« the ability to work in a team and individually

« organisational skills with the capability of working towards tight deadlines

. apassion for technology.

Employers
Software testers are required in a variety of organisations and sectors. Large
employers with sophisticated software and IT systems will have the most opportuni-
ties. Technology companies and smaller organisations also require software testers.
You can find software testing opportunities in:
. financial services
o healthcare
« manufacturing
. media
« professional services
« public sector
. retail
o telecommunications
. transport.
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Professional development

As the IT sector is ever changing, it is important that you keep up to date with
developments and specific software testing trends. On-the-job training is an ideal way
for students and recent graduates to gain an understanding of the software develop-
ment lifecycle.

3. Translate the passage from Russian into English:

HeoOxomumMpiMu KauecTBaMU TECTUPOBIIUKA SBISIOTCS JOTHYECKOE MBIIIJICHHE,
BHUMATEJIBHOCTh, XOpPOIIas MaMsATh, YMEHUE YYUTHCA W aJalTUPOBATHCA K CyIIe-
CTBYIOIIMM 33Ja4aM, OBICTPO NEpPEKIII0YaThCs C OJHOTO THIA 3a1ad Ha Apyroi. He
MEHEE Ba)KHbI TEPIICHHUE, YCUTIYMBOCTh U YMEHUE pabOTaTh B KOMaH/IE.

Kpome TOro, TeCTHpOBIIMK BBICTYIAE€T OJHOBPEMEHHO M KaK MOJIb30BaTEINb,
U KaK JKCIIEePT, a MOTOMY JOJDKEH UMETh ONPEACNCHHBIA CKIIAJ MBIIUICHUS: YMETh
BOCIPOU3BOANTHh TIOBEIECHUE IOJIH30BATENS MPOAYKTA U aHAIM3UPOBATH TOBEIACHHE
CHUCTEMBI, BXOJAIINE TapaMeTpPbl U TOJYYCHHBIE pPE3yIbTaThl C TOYKHU 3pe-
HUSI UH)KEHEPA.

HekoTopsie yTBepKaatoT, 4To crenuuka npopeccuu 3akiaodaeTcs B BUIUMOM
0JIHOOOpPa3uu U MOHOTOHHOCTH TPYAOBOTO MPOIIECCa; IO MHEHUIO IPYTUX, TECTUPO-
BaHUE SIBIISIETCS TBOPUYECKOM MCCIIENOBATENBCKOM paboTol (B MPOTHBOBEC CTaHIAp-
TU3UPOBAHHOMN pa3pabOoTKe).

OnHoit n3 ocobeHHOCTEN npodeccuu ABISETCS BOZMOXHOCTh YAAJIEHHON pado-
ThI, PUYEM PACCTOSHUE YaCTO HE MMEET 3HAUCHUS (TECTUPOBIIUK MOXKET HAXOIUTh-
Csl B IpyTOM Topo/Jie WIH CTPaHe MO0 OTHOUICHUIO K pa3padOTUUKY U 3aKa34yHKYy).

Text 10. Computer crimes

1. Learn the vocabulary of the text:
1. the study of computer abuse

2. the proverbial tip of the iceberg
3. the pickings

4. dishonest employees

5. a thief

6. to gain access to funds

7. cash-dispensing terminals

8. counterfeit credit cards

9. blackmail

10. unscrupulous competitors
11. crooked computer experts
12. to devise a variety of tricks
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13. unauthorized ways
14. use account numbers and passwords
15. embezzlers

2. Read and translate the text:

More and more, the operations of our businesses, governments, and financial in-
stitutions are controlled by information that exists only inside computer memories.
Anyone clever enough to modify this information for his own purposes can reap sub-
stantial rewards. Even worse, a number of people who have done this and been
caught at it have managed to get away without punishment.

These facts have not been lost on criminals or would-be criminals. A recent
Stanford Research Institute study of computer abuse was based on 160 case histories,
which probably are just the proverbial tip of the iceberg. After all, we only know
about the unsuccessful crimes. How many successful ones have gone undetected is
anybody's guess.

Here are a few areas in which computer criminals have found the pickings all
too easy.

Banking. All but the smallest banks now keep their accounts on computer files.
Someone who knows how to change the numbers in the files can transfer funds at
will. For instance, one programmer was caught having the computer transfer funds
from other people's accounts to his wife's checking account. Often, traditionally
trained auditors don't know enough about the workings of computers to catch what is
taking place right under their noses.

Business. A company that uses computers extensively offers many opportunities
to both dishonest employees and clever outsiders. For instance, a thief can have the
computer ship the company's products to addresses of his own choosing. Or he can
have it issue checks to him or his confederates for imaginary supplies or services.
People have been caught doing both.

Credit Cards. There is a trend toward using cards similar to credit cards to gain
access to funds through cash-dispensing terminals. Yet, in the past, organized crime
has used stolen or counterfeit credit cards to finance its operations. Banks that offer
after-hours or remote banking through cash-dispensing terminals may find them-
selves unwillingly subsidizing organized crime.

Theft of Information. Much personal information about individuals is now
stored in computer files. An unauthorized person with access to this information
could use it for blackmail. Also, confidential information about a company's products
or operations can be stolen and sold to unscrupulous competitors. (One attempt at the
latter came to light when the competitor turned out to be scrupulous and turned in the
people who were trying to sell him stolen information.)
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Software Theft. The software for a computer system is often more expensive
than the hardware. Yet this expensive software is all too easy to copy. Crooked com-
puter experts have devised a variety of tricks for getting these expensive programs
printed out, punched on cards, recorded on tape, or otherwise delivered into their
hands. This crime has even been perpetrated from remote terminals that access the
computer over the telephone.

Theft of Time-Sharing Services. When the public is given access to a system,
some members of the public often discover how to use the system in unauthorized
ways. For example, there are the "phone freakers" who avoid long distance telephone
charges by sending over their phones control signals that are identical to those used
by the telephone company. Since time-sharing systems often are accessible to anyone
who dials the right telephone number, they are subject to the same kinds of manipula-
tion.

Of course, most systems use account numbers and passwords to restrict access
to authorized users. But unauthorized persons have proved to be adept at obtaining
this information and using it for their own benefit. For instance, when a police com-
puter system was demonstrated to a school class, a precocious student noted the ac-
cess codes being used; later, all the student's teachers turned up on a list of wanted
criminals.

Perfect Crimes. It's easy for computer crimes to go undetected if no one checks
up on what the computer is doing. But even if the crime is detected, the criminal may
walk away not only unpunished but with a glowing recommendation from his former
employers.

Of course, we have no statistics on crimes that go undetected. But it's unsettling
to note how many of the crimes we do know about were detected by accident, not by
systematic audits or other security procedures. The computer criminals who have
been caught may have been the victims of uncommonly bad luck.

For example, a certain keypunch operator complained of having to stay overtime
to punch extra cards. Investigation revealed that the extra cards she was being asked
to punch were for fraudulent transactions. In another case, disgruntled employees of
the thief tipped off the company that was being robbed. An undercover narcotics
agent stumbled on still another case. An employee was selling the company's mer-
chandise on the side and using the computer to get it shipped to the buyers. While ne-
gotiating for LSD, the narcotics agent was offered a good deal on a stereo!

Unlike other embezzlers, who must leave the country, commit suicide, or go to
jail, computer criminals sometimes brazen it out, demanding not only that they not be
prosecuted but also that they be given good recommendations and perhaps other ben-
efits, such as severance pay. All too often, their demands have been met.
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Why? Because company executives are afraid of the bad publicity that would re-
sult if the public found out that their computer had been misused. They cringe at the
thought of a criminal boasting in open court of how he juggled the most confidential
records right under the noses of the company's executives, accountants, and security
staff. And so, another computer criminal departs with just the recommendations he
needs to continue his exploits elsewhere.

3. Identify the following verb forms:

are controlled, exists, have done, have been caught, was based, revealed, is de-
tected, noted, have devised, can be stolen and sold, may find, have not been lost,
know, was selling, could use, had been misused, departs, have been met.

Text 11. What is information security?

1. Learn the vocabulary of the text:
1. information security

2. availability

3. privacy

4. integrity of data

5. the protection of important data
6. security system

7. foolproof

8. easy access to the information

9. approved codes

10. hacking programs

11. to breach

12. to make access as secure as possible

13. a mix of upper and lowercase letters

14. gain access to secure information

15. malware, which includes computer viruses, spyware, worms
16. to steal information

17. antivirus programs

18. strong antivirus software

19. to check for any known malicious software

20. a potential virus

21. afirewall

22. to be vulnerable to attack

23. antivirus packages

24. encoding data
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25. encryption systems
26. to encrypt data

27. codes and cyphers
28. legal liability

2. Read and translate the text:

Information security is the process of protecting the availability, privacy, and in-
tegrity of data. While the term often describes measures and methods of increasing
computer security, it also refers to the protection of any type of important data, such
as personal diaries or the classified plot details of an upcoming book. No security sys-
tem is foolproof but taking basic and practical steps to protect data is critical for good
information security.

Password Protection

Using passwords is one of the most basic methods of improving information se-
curity. This measure reduces the number of people who have easy access to the in-
formation, since only those with approved codes can reach it. Unfortunately, pass-
words are not foolproof, and hacking programs can run through millions of possible
codes in just seconds. Passwords can also be breached through carelessness, such as
by leaving a public computer logged into an account or using a too simple code, like
"password" or "1234."

To make access as secure as possible, users should create passwords that use
a mix of upper and lowercase letters, numbers, and symbols, and avoid easily guessed
combinations such as birthdays or family names. People should not write down pass-
words on papers left near the computer and should use different passwords for each
account. For better security, a computer user may want to consider switching to
a new password every few months.

Antivirus and Malware Protection

One way that hackers gain access to secure information is through malware,
which includes computer viruses, spyware, worms, and other programs. These pieces
of code are installed on computers to steal information, limit usability, record user ac-
tions, or destroy data. Using strong antivirus software is one of the best ways of im-
proving information security. Antivirus programs scan the system to check for any
known malicious software, and most will warn the user if he or she is on a webpage
that contains a potential virus. Most programs will also perform a scan of the entire
system on command, identifying and destroying any harmful objects.

Most operating systems include a basic antivirus program that will help protect
the computer to some degree. The most secure programs are typically those available

for a monthly subscription or one-time fee, and which can be downloaded online or
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purchased in a store. Antivirus software can also be downloaded for free online, alt-
hough these programs may offer fewer features and less protection than paid ver-
sions.

Even the best antivirus programs usually need to be updated regularly to keep up
with the new malware, and most software will alert the user when a new update is
available for downloading. Users must be aware of the name and contact method of
each anti-virus program they own, however, as some viruses will pose as security
programs in order to get an unsuspecting user to download and install more malware.
Running a full computer scan on a weekly basis is a good way to weed out potentially
malicious programs.

Firewalls

A firewall helps maintain computer information security by preventing unau-
thorized access to a network. There are several ways to do this, including by limiting
the types of data allowed in and out of the network, re-routing network information
through a proxy server to hide the real address of the computer, or by monitoring the
characteristics of the data to determine if it's trustworthy. In essence, firewalls filter
the information that passes through them, only allowing authorized content in. Spe-
cific websites, protocols (like File Transfer Protocol or FTP), and even words can be
blocked from coming in, as can outside access to computers within the firewall.

Most computer operating systems include a pre-installed firewall program, but
independent programs can also be purchased for additional security options. Together
with an antivirus package, firewalls significantly increase information security by re-
ducing the chance that a hacker will gain access to private data. Without a firewall,
secure data is more vulnerable to attack.

Codes and Cyphers

Encoding data is one of the oldest ways of securing written information. Gov-
ernments and military organizations often use encryption systems to ensure that se-
cret messages will be unreadable if they are intercepted by the wrong person. Encryp-
tion methods can include simple substitution codes, like switching each letter for
a corresponding number, or more complex systems that require complicated algo-
rithms for decryption. As long as the code method is kept secret, encryption can be
a good basic method of information security.

On computers systems, there are a number of ways to encrypt data to make it
more secure. With a symmetric key system, only the sender and the receiver have the
code that allows the data to be read. Public or asymmetric key encryption involves
using two keys — one that is publicly available so that anyone can encrypt data with
it, and one that is private, so only the person with that key can read the data that has
been encoded. Secure socket layers use digital certificates, which confirm that the
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connected computers are who they say they are, and both symmetric and asymmetric
keys to encrypt the information being passed between computers.

Legal Liability

Businesses and industries can also maintain information security by using priva-
cy laws. Workers at a company that handles secure data may be required to sign non-
disclosure agreements (NDAs), which forbid them from revealing or discussing any
classified topics. If an employee attempts to give or sell secrets to a competitor or
other unapproved source, the company can use the NDA as grounds for legal pro-
ceedings. The use of liability laws can help companies preserve their trademarks, in-
ternal processes, and research with some degree of reliability.

Training and Common Sense

One of the greatest dangers to computer data security is human error or igno-
rance. Those responsible for using or running a computer network must be carefully
trained in order to avoid accidentally opening the system to hackers. In the work-
place, creating a training program that includes information on existing security
measures as well as permitted and prohibited computer usage can reduce breaches in
internal security. Family members on a home network should be taught about running
virus scans, identifying potential Internet threats, and protecting personal information
online.

In business and personal behavior, the importance of maintaining information
security through caution and common sense cannot be understated. A person who
gives out personal information, such as a home address or telephone number, without
considering the consequences may quickly find himself the victim of scams, spam,
and identity theft. Likewise, a business that doesn't establish a strong chain of com-
mand for keeping data secure, or provides inadequate security training for workers,
creates an unstable security system. By taking the time to ensure that data is handed
out carefully and to reputable sources, the risk of a security breach can be significant-
ly reduced.

. Answer the questions:

. What is critical for good information security?

. What is information security?

. What does the term “information security” describe?

. What is one of the most basic methods of improving information security?

. Who has easy access to the information?

. Why should people not write down passwords on papers left near the computer?
. Can antivirus software be downloaded for free online?

. How do firewalls increase information security?
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Text 12. Machine translation today and tomorrow

. Learn the vocabulary of the text:

machine translation (MT)

the pioneer research area

computational linguistics

the automatic translation of all kinds of documents
apparent

human revision of MT output

the crude (unedited) MT output

the production of human-quality translations

a cost-effective option

. to produce rough translations

. to reduce costs

. to improve MT output

. reduce (or even eliminating) lexical ambiguity

. to simplify complex sentence structures

. enhance the comprehensibility of the original texts
. documentation workflow

. to make effective use of MT systems

. to be assisted by computer-based translation support tools
. to store and search databases

. translator workstations

. translation tools

. linguistically sophisticated texts

. unrivalled

. to be of publishable quality

. memoranda

. highly specialized technical subjects

2. Read and translate the text:

The field of machine translation (MT) was the pioneer research area in computa-
tional linguistics during the 1950s and 1960s. When it began, the assumed goal was
the automatic translation of all kinds of documents at a quality equaling that of the
best human translators. It became apparent very soon that this goal was impossible in
the foreseeable future. Human revision of MT output was essential if the results were
to be published in any form. At the same time, however, it was found that for many
purposes the crude (unedited) MT output could be useful to those who wanted to get
a general idea of the content of a text in an unknown language as quickly as possible.
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For many years, however, this latter use of MT (i.e. as a tool of assimilation, for in-
formation gathering and monitoring) was largely ignored. It was assumed that MT
should be devoted only to the production of human-quality translations (for dissemi-
nation). Many large organizations have large volumes of technical and administrative
documentation that have to be translated into many languages. For many years, MT
with human assistance has been a cost-effective option for multinational corporations
and other multilingual bodies (e.g. the European Union). MT systems produce rough
translations which are then revised (post-edited) by translators. But post-editing to an
acceptable quality can be expensive, and many organizations reduce costs and im-
prove MT output by the use of ‘controlled’ 55 languages, i.e. by reducing (or even
eliminating) lexical ambiguity and simplifying complex sentence structures — which
may itself enhance the comprehensibility of the original texts. In this way, translation
processes are closely linked to technical writing and integrated in the whole docu-
mentation workflow, making possible further savings in time and costs. At the same
time as organizations have made effective use of MT systems, human translators have
been greatly assisted by computer-based translation support tools, e.g. for terminolo-
gy management, for creating in-house dictionaries and glossaries, for indexing and
concordances, for post-editing facilities, and above all (since the end of the 1980s) for
storing and searching databases of previously translated texts (‘translation memo-
ries’). Most commonly these tools are combined in translator workstations — which
often incorporate full MT systems as well. Indeed, the converse is now true: MT sys-
tems designed for large organizations are including translation memories and other
translation tools. As far as systems for dissemination (publishable translations) are
concerned the old distinctions between human-assisted MT and computer-aided
translation are being blurred, and in the near future may be irrelevant. It is widely
agreed that where translation has to be of publishable quality, both human translation
and MT have their roles. Machine translation is demonstrably cost-effective for large
scale and/or rapid translation of technical documentation and software localization
materials. In these and many other situations, the costs of MT plus essential human
preparation and revision or the costs of using computerized translation tools (work-
stations, translation memories, etc.) are significantly less than those of traditional
human translation with no computer aids. By contrast, the human translator is (and
will remain) unrivalled for non-repetitive linguistically sophisticated texts (e.g. in lit-
erature and law), and even for one-off texts in highly specialized technical subjects.
However, translation does not have to be always of publishable quality. Speed and
accessibility may be more important. From the beginnings of MT, unrevised transla-
tions from MT systems have been found useful for low-circulation technical reports,
administrative memoranda, intelligence activities, personal correspondence, indeed
whenever a document is to be read by just one or two people interested only in the
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essential message and unconcerned about stylistic quality or even exact terminology.
The range of options has expanded significantly since the early 1990s, with the in-
creasing use and rapid development of personal computers and the Internet.
3. Find synonyms for the following adjectives:

Equal, useful, general, quick, rough, expensive, complex, significant, powerful,
real.
4. Translate the following word combinations:

the pioneer research area, human-quality translations, human assistance, cost-
effective option, rough translations, complex sentence structures, documentation
workflow, computer-based translation support tools, in-house dictionaries and glossa-
ries, translator workstations, translation memories and other translation tools, non-
repetitive linguistically sophisticated texts, low-circulation technical reports, rapid
development.
5. Make up special questions to the given sentences:
1. The assumed goal was the automatic translation of all kinds of documents at
a quality equaling that of the best human translators. (What?)
2. Human revision of MT output was essential if the results were to be published in
any form. (Why?)
3. The crude (unedited) MT output could be useful to those who wanted to get a gen-
eral idea of the content of a text in an unknown language as quickly as possible.
(What? Whao?)
4. Many large organizations have large volumes of technical and administrative doc-
umentation that have to be translated into many languages. (What?)
5. MT systems produce rough translations which are then revised (post-edited) by
translators. (Who?)
6. Many organizations reduce costs and improve MT output by the use of ‘controlled’
55 languages. (How?)
7. MT systems designed for large organizations are including translation memories
and other translation tools. (What?)
8. The human translator is (and will remain) unrivalled for non-repetitive linguistical-
ly sophisticated texts. (Why?)
9. Speed and accessibility may be more important. (Why?)
10.The range of options has expanded significantly since the early 1990s, with the

increasing use and rapid development of personal computers and the Internet.
(When?)
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UNIT 3. THE PECULIARITIES OF TRANSLATING MATH TEXTS
(OCOBEHHOCTHU NEPEBOJA MATEMATHUYECKHUX TEKCTOB).

1. Cruiaucruyeckue 0COOEHHOCTH MaTEMATHYECKHX TEKCTOB. OCHOBHbIE
TCOPETHYECCKHUE CBECICHUA

Cumsonuueckuil s3vlK

TekcThl M0 MaTeMaTHKE XapaKTEePU3YIOTCS MapauICIbHBIM HCIOIb30BaHUEM
BepOaIbHBIX M HEBepOAIbHBIX BhIpakeHui, Harpumep: One solution is 'y = X 2, be-
cause its derivative is 2x. But the derivatives of x 2+3, x 2—1/2, and so on are also
equal to 2x. Hebecku (1977) yTBepKIaeT, 4TO CHMBOJIMYCCKHN SI3BIK HCITOJIB3YETCS
B MaT€MaTHKE TaM, TJI¢ €CTCCTBCHHBIM, HCCHMBOJIBHBIA S3bIK KaXXETCS HCHAICKHBIM
JUTA BBIP@KCHHS MaTeMaTHueCKoW wmaed. CHMBOIU3M HCIOIB3YETCS HE TOJIBKO IS
TOrO, YTOOBI COKPATUTh UAeH (CIOKHAS MBICIIb, BhIpaKEHHAS MHHUMAJIBHBIM KOJIH-
YECTBOM CHMBOJIOB), HO W JIJII TOTO, YTOOBI yKa3aTh Ha CTPYKTYpPY UJEU. DTO JETKO
MOJKHO YBHJIETh B TAKUX CTPYKTYpPax, KOTOPBIE SIBISIOTCS HE TMHCHHBIMHM, a JByMEp-
HBIMU (HaIpuMep, CUMBOJIMYECKOE BBIpOKEHHE MaTpuil). JItoau, B KOTOPBIX MPeoo-
JalaeT MAaTeMAaTHYCCKUIA M JIOTMYCCKUM WHTEJUICKT, CIIOCOOHBI OICHMBATh KOJIHYC-
CTBO, JIETKO MMOHMMAaTh CMMBOJIBI M CUMBOJIMYECKUN SA3BIK, BBITOJHATh a0OCTPaKTHBIC
oTepaluu.

Tepmunonocus

MaremaTrka 3aHUMaeT 3HAYUTEILHOE MECTO CpeIM JIPYTruX Hayk Ojaromaps
CBOEM CTPOro0 aKCMOMAaTHUYECKOW CTPYKTYpE, NEAYKTUBHBIM PACCYKICHUSIM U OYEHb
TOYHON TEPMHUHOJOTUU. KaXIbplii TEpMUH B MaTeMaTUKe TITyOOKO OIMpeesieH 10 Ta-
KOW CTEIMEHH, YTO HUKAKUE ABYCMBICIEHHOCTH HEJOMYCTUMbI. JTa TEHACHUHUS BO3-
MO>KHA TOJIBKO MTOTOMY, YTO MaTeMaTHKa B JIIOO0N TOYKE MUpPA OMHUCHIBACT U MHTEP-
NPETUPYET OJIHY U TY K€ aOCTPAKTHYIO PEabHOCTh, HE3aBUCUMO OT BHEIIHHUX (COITH-
aJIbHO JETEPMUHUPOBAHHBIX ) BIUSIHUN. Y TUBUTEILHO, HO ATO SIBIICHUE HE YCTPAHSIET
Pl pacXOXKJICHUN B MAaTEMaTUYECKON TEPMHUHOJIOTUH ABYX PA3HBIX SA3BIKOB.

I pammamuxa

MaremaTuueckrue TEKCThl OTIUYAIOTCS OT TEKCTOB IPYIMX HAayK HCIOJIb30Ba-
HUEM CIEeHU(PUUYECKUX TPaMMaTHUYECKUX CPENCTB. J(OBOJBHO 4HAaCTO HCIONb3YHOTCS
NOBEJIUTENbHbIE (JOPMBI OT MEPBOTO JIMIA €IMHCTBEHHOro yucia (Hampumep, Let us
consider, Let’s define) wiu dopMbl Oyayiiero BpeMEHH OT MEPBOrO JIUIla MHOMXKE-
CTBEHHOTO ymucia (Hampumep, Mbl paccMoTpuM, Mbl BbiOepem). OHU OOBIYHO HC-
MOJIB3YIOTCS MPU YKAa3aHUU MPOU3BOJUTEILHOCTH. B MaTeMaTH4eCKOM TEKCTe MpH-
HATO M30eraTh MCIHOJIb30BaHUs Oojiee TPaaullMOHHON mepdopMaTUBHONU (OPMBI, TO
€CTh yKa3aTelbHOM (DOpPMBI HACTOAILIETO BPEMEHH OT MEPBOTO JUIA €IUHCTBEHHOTO
VI MHOXKECTBEHHOTO YHCJIA.
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Cunmaxcuc

OmHO# W3 TIaBHBIX OCOOCHHOCTEH MaTeMaTHUECKHUX TEKCTOB SIBISICTCS TO, YTO
OOBIYHBIA TEKCT, KaK MPaBWIO, IEPEMEKACTCS OOJBIIUM KOJHMUECTBOM MaJIbIX
1 OOJIBIIMX TPOMO3IKUX (POPMYII, HHOT/Ia 3aHUMAIOIIUX IEJIbIC CTPAHMIIBI, YTO JCJIacT
MPAKTHYCCKH HEBO3MOYKHBIMH MHOTHE (PHIIOJIOTHYSCKHE UCCIICAOBAHUS MaTeMaTHYe-
CKUX TeKcToB. Hammume hopMys1 IpUBOAWT K OCOOSHHOCTSIM CHHTAKCHCA, XapaKTep-
HBIM TOJIBKO JUISI HAYYHOTO s3bIKa MaTeMaTHKU. K HIM OTHOCHTCSI CBOOO THASI TTO3UITHSI
GopMysT Ha MeCTe TIJIaBHBIX W BTOPOCTCIICHHBIX WICHOB TPEUIOKCHUS W CBSI3aHHAS
cHTUM crieruurKa CHIBHOTO 000co0IeHrs. Paqu KpaTKOCTH, TEPMUHBI U CIIOBOCOYE-
TaHWs, COMPOBOXKIArONIME (HopMysbl M HOMepa (HOpMYJI, CTAIM YacTO OIMYCKAaThCs Ha
IIChME B TEX CIIyYasx, KOTJa OHU JITKO BOCCTaHABIMBAIOTCS M3 KOHTEKCTa. JTa 0CO-
OCHHOCTh HAYYHOTO SI3bIKa MATEMATHKH MPUBOIUT K HEOTHO3HAYHOCTH YCTHOW peastu-
3alli MaTEMaTHYECKOTO TEKCTa U K 0COOCHHOCTSIM €T0 CHHTAKCHCA.

Huskuti smoyuonanvrulil 3apso

Hapsny ¢ cokpbITHEM JINYHOCTH aBTOPA, MATEMATUYECKUE TEKCThI OTINYAIOTCS
HU3KUM SMOITMOHAJIBHBIM 3aps oM. ABTOp U30€raeT Moka3blBaTh KaKOe-IM00 JINYHOE
OTHOIIIEHUE K TeMe paau oObekTuBHOCTU. Kak yTBepkmaer Uexosa (2008), B Hayu-
HBIX TEKCTaX HCIOJb3YETCS YUCTO CTAaHAAPTHBIM KOJI, HOCKOJBKY OH HE MO3BOJISET
aBTOpaM BBIPAXaTh UJIEU SMOLUOHATIBHBIM TOHOM.

Cocmas

A03arpl B MaTeMaTUYECKUX TEKCTaX OUYEHb CBS3HBI M KACAIOTCS TOJBKO KOH-
KpeTHOU unen. Bce mpenioxkeHus JOrM4ecku o0beAMHEHBI (HE 00s13aTeIbHO C TI0-
MOIIIbIO CO€IMHUTENIEH ), YTOOBI BBI3BATh WJIM BHIBECTH HOBBIC UJICH.

Texcmosas epaghuka

N3-3a c10)KHOCTH MaTeMaTUYeCKUX TEKCTOB JJI TOTO, YTOOBI C/IeiaTh UX MOHS-
THBIMH, UCTIOJNB3YIOTCA Tpaduueckue cpeacTBa (cuctema ckoOOK, HAAMUCH, HyMepa-
IUs1, YpE3MEPHOE UCIIOJIb30BAHUE 3HAKOB MPETUHAHUS, CHMBOJIOB U IPYTUX 3HAKOB).

A3biK08asI PKOHOMUKA

ABTOpBI MaTEeMaTUYECKUX TEKCTOB YIIOTHSIOT BCIO MH(OpMAIKIO, YTOOBI OHA ObLIa
KaK MOXXHO OoJiee TouHOM. Vcronb3yeTcsi MEeHbIIE CI0B, YTOObI H30eXaTh N30bITOY-
HOU UHGOPMAIIHH.

2. Cnoco0blI npeo/10JieHus HHTepgepeHIIu PHU NepeBo/ie TEKCTOB
1o MaTeMaTHKe

Cywnocmo senenus unmepghepenyuy COCTOUT B TOM, YTO, KOTJa YEJIOBEK yCBau-
BACT MHOCTPAHHBINA S3bIK, OH HEOCO3HAHHO MEPEHOCUT HA ITOT SA3BIK CUCTEMY JCH-
CTBYIOLIMX IPaBWJI U MPOTPaMMy PEUEBOTO IMOBEAECHUSI, CYIIECTBYIOIIME B POAHOM
s3pike. MHTEpdepennms onpeaensercs Kak COBOKYITHOCTh Pa3IMYHBIX TMPU3HAKOB
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BBIPQKEHUS TAHHOTO CMBIC/IA B JBYX COIMOCTABUTENIBHBIX CHCTEMax, 00pa3yromux
TPEThIO, B KOTOPOH JEHCTBYIOT 3aKOHBI POJHOT'O U HEPOJHOTO SI3BIKOB. CJIOXKHOCTH
YCBOCHHUS M 3aKPCIUICHHUS COBOKYITHOCTH Pa3JIMYHBIX IPU3HAKOB 3TOM TPEThCH CH-
CTEMBbI U BbI3BIBACT HHTEP(EPCHIINIO.

C METOIMYECKOM TOYKHM 3pEHHUS MHTEP(EPCHIIMI0O MOKHO ONpEIACIUTh, KaK He-
IIPOU3BOJILHOE JOMYIICHUE YYAIUMHICS B PEYM HA HEPOJHOM SI3bIKE PAa3IMYHBIX HE-
TOYHOCTEH ¢ TOUKH 3pEHHSI HOPMbI H3y4aeMOTO S3bIKa KaK Pe3yJIbTaT OTPHUIIATEIIBHO-
r0 BIMSHHS POJHOTO sI3bIKa. B 3TOM cilydae paHee MPHOOPETEHHBIE pEUEBhIC YMCHHS
¥ HaBBIKM HE CIOCOOCTBYIOT, a, HA0OOPOT, MPENATCTBYIOT (POPMHUPOBAHUIO HOBBIX
PCUCBBIX YMCHHIA U HABBIKOB HAa U3y4acMOM SI3bIKE.

Jlns mpeomoneHust unmepghepenyuu 6 nepesode UCIONb3YIOTCS MEPEBOTYCCKUE
tpanchopmarmu. OIWH U3 BUIOB TaKUX TpaHCHOpPMAIUil — JICKCHUECKUE, CYyTh KOTO-
PBIX 3aKIII0YAETCS B 3aMEHE IIEPEBOIUMON JIEKCHYECKON €TUHMIIBI CJIOBOM KM CJIO-
BOCOYETAHHEM, KOTOPOE PEaTU3yeT CeMy JMaHHOW €IUHHIIBI HCXOAHOTO si3bika (V5).
B nmanHOM mocoOMM MPHEMBI JEKCHYECKUX TpaHc(OpMaIuii paccMaTpUBarOTCS Ha
nprMepe TEKCTOB M0 MaTeMaTHKe, KOTOPBIE HE MCIIOIb30BAINCh paHEEe B KAueCTBE
Matepuaa JUis aHaIu3a MHTepQepeHIny B IepeBoe. 3aaada nepeBofunKa caeaTh
Tak, 4TOOBI TEKCT MEPEBOJa COOTBETCTBOBAI HOPMaM S3bIKa IEPEBOJIA, M IMPH 3TOM
COXPaHHUII MCXOIHBIN TEKCT (TO, paau 4ero ObLI CO3MaH OPHIUHAI), U, CIeI0BATEb-
HO, TIEPEBOIYMKY HEOOXOJUMO MOCTAPATHCSA CHU3UTHh WM MPEOAOJICTh BIMSHUAC MH-
TepdepeHIun.

[TpreMbl JIOTHYECKOTO MBIIIJICHHS, C TIOMOIIBIO KOTOPBIX MEPEBOAYUK PACKPHIBa-
€T 3HAaYCHHE WHOCTPAHHOIO CJIOBAa B KOHTEKCTE M HAXOIUT €My PYCCKOE COOTBET-
CTBHE, IIPUHATO HA3BIBATh JCKCHUYECCKUMHU TpaHCPOpManuaMu. Jlekcuueckue mpamnc-
Gopmayuu — 3T0 OTKIIOHEHHUE TPHU MEPEBOJIC OT CJIAOBAPHBIX COOTBETCTBUM, KOTOPOE
3aKJII0YaeTCsA B 3aMEHE OT/AEIBHBIX JIEKCHUCCKUX CAMHHUI] MCXOTHOTO S3bIKa Ha JIEK-
CHYCCKHE €JMHUIIBI MEPEBOAHOIO sA3bIKa, HE SBJISIONIMECS MX SKBHBaJieHTaMu. Pac-
CMOTPHUM MPHYHUHBI, TI0 KOTOPHIM MEPEBOTYMKH MPUOETAIOT K HCIOJIb30BAHUIO JICK-
CHUYECKUX TpaHChopMaInid:

Bo-nepBbIX, 6 08yx sA3bIKAX 3HAUEHUE 0OHO20 CI08A ONPeOesemcs PaA3HbIMU NPU-
3HaKaMU.

Hanpumep, anrimiickoe cioBocodeTanue Simply connected B Tekcrax mo marema-
THKE OyJeT MEePEeBOANTHCS Ha PYCCKHI KaK OOHOCEA3HbLI, XOTS B CIIOBape y CJIOBa
simply HET 3HaYeHMsI OJHO; aHTJI. CrOSS Product mepeBOaUTCS KaK 6eKMOpPHOE Npo-
u3zeedenue, X0t CJIOBO Cross — MOMEPEUHbIN, MEPEKPECTHBI HE UMEET OTHOILICHHS
K CIIOBY vector — BEeKTOpHBIH; aHril. Value of a vector mepeBoautcst Kak Mo0y/ib 6eK-
mopa; auri. solid geometry — pyc. ceomempus 6 npocmpancmee; anri. exact
division — pyc. denenue 6e3 ocmamka; aurin. partial fraction — pyc. snemenmapnas
opoow. anri. rough classification — pyc. npuoausumensnas knaccugpuxayus.

Bo-BTOpBIX, CMBICTIOBOI 00BEM CJIOBA B JBYX SI3bIKAX MOYKET OBITh HE OJMHAKOB.
Hanpumep, anrmuiickoe ciioBo VOlume mMeer 1eniblii psja 3HAUYCHUN: 3TO U MIOM,
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U 2pOMKOCcmb, U 00vem (mam.). B pycCKOM sI3bIKE KaXJI0MY 3HAYEHUIO COOTBETCTBY-
€T OTJEIBHOE CIIOBO, KOTOPOE OYIeT BEIOMPATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

B-Tperbux, B ABYX f3bIKaX COYETAEMOCTH CJIOB MOXET CHJIbHO OTiaMYaThcs. Tak
ciioBocoueTanue principal root B MaTeMaTn4eckux TEKCTax OyaeT MepEeBOAUTRCS KakK
apugmemuueckoe 3Hauenue KOpHa, OTOMY YTO BBIPAXEHUE TJIaBHBIA WU NPUH-
LUITMAIBHBIA KOPEHb 3BYUHUT HEJIETIO; 0000UieHHble PYHKUUU HA AHTIIMICKOM S3BIKE —
distributions, a He generalized functions; anri. rough classification — pyc. npuéau-
3umenbHan Kiaccuguxkayus, a ue rpyoas.

Hepeaxo npuemsl Tpanchopmalinii coBMeIatoTcs, Halpumep, nepsoie aBa. Bee
JIeKCUUYecKre TpaHCHOpMAaIMK OCHOBBIBAIOTCS HAa (hOPMAJIbHO-JTOTHYECKUX OTHOIIIE-
HUAX MEXIY MOoHATUAMU. [Ipuemsl noruyeckux tpaHchopmaiuii 0a3upyroTcs Ha Ta-
KUX (POpMaIbHO-TIOTUYECKUX KATErOpHUSIX KaK MOJAUYMHEHUE, KOHTPAIUKTOPHOCTD, Te-
pEKpelIMBaHuE, BHEIIOIOKEHHOCTD.

[lox nunesucmuueckol ummepgepenyueti cieayeT TMOHUMATh B3aUMOBIIUSHUE
KOHTaKTUPYIOUIUX SI3BIKOB, KOTOPOE MOXKET ObITh, KAK OTPULIATEIBHBIM, TaK U MOJIO-
JKUTCIIBHBIM U BBIPAKATHCA B OTKIIOHCHUAX OT HOPMBI B OAHOM A3BIKC 11O BJIUSAHHUEM
napyroro (Mpu OTpUIATENIBHOW HHTEp(EpPEeHIIMU) U B MPUOOPETECHUH, 3aKPEIUICHUU
" YCUIICHUHW HABBIKOB B OJTHOM S3BIKC I10J BJIUSAHUCM APYIoro (HpI/I MOJIOKUTEIILHOU
uHTeppepeHun). To ecTh NpOSBIEHUEM HETaTUBHOTO BIWSHUS MHTEPPEPEHIINU SB-
JSI0TCS OLIMOKH, JoMycKaeMble B niepeBoje. CreoBaTenbHO, 3HAHUE U KOPPEKMHOoe
UCNONIL308AHUE NPUEMOS IeKCUYECKUX MPAHCHOPpMAYUli nomozaem npeoooiems om-
puyamenvHyro unmepgepenyuio u oeraem KOMMYHUKAYUI0 YCneuwlHot. JTO Xapak-
TEPHO HE TOJBKO JJIA 00IIEyNOTPEOUTENBHON JEKCUKH, HO U JUISl Y3KO CIIEeLHAIIA3H-
POBAaHHLIX TCKCTOB, HAIIPUMCEP, 110 MATCMATHUKCE. HpPIMGpBI, MMPCACTABJICHHBIC HHUXKC,
ObLIN OTO6paHI>I C HUCIIOJBb30BAHHUCM AHIIO-PYCCKOI'O CJIOBAPA MATCMATHUYCCKHUX TCP-
muHOB [I.C. AnekcangpoBa u I'.M. bennkoBoil, a TakXke 3JIEKTPOHHOIO CJIOBAPS
translate. google.

Hanpuwmep,

Touka — point (mat.), dot, full stop, spot;

yroJa — angle (mat.), corner;

Kpyr — circle (mar.), round, lap; mapa — pair (mar.), couple;
uudpa — numeral, number, figure, digit;

ocTpblii — acute (mar. yrom), sharp;

tynoii — blunt, stupid, dull, obtuse (mar.);

BBIBOIMTH — t0 deduce, to derive, to infer, to conclude;
npocroii — simple, prime (mat. uncno);

cko0Kkm — braces, brackets, parentheses;

nosy4yaTh — to get, to obtain;

3aMeHHUTD — 10 replace, to substitute, to change;
paccmaTpuBaemoe — regarded, considered, viewed,;
ay4 — beam, ray (mar.);
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pemath — to decide, to solve (mart.);

ciaraemoe — summand, addend;

KoJImuecTBO — Number, quantity;

cHa0:keHHOe — equipped, supplied.

U, nao0opoT, cemanmuuecku HeouppepeHyuposanuvimMu OKa3bIBAIOTCS aHTIHICKUE
cJIoBa:

plane — camoser, IIOCKOCTH (MaT.);

to vanish — ncuesarb, CTpeMHTBCS K HYIIO (MarT.);
statement — 3asBiIeHKE, YTBEpXKICHHUE (MaT.);

letter — rceMo, OyKBa;

degree — crenens, rpaayc (Mar.);

square — kBajpar, TJIOIIa/ib;

Kite — BO3ayIIHBII 3MeH, r1agkuil poMO (MarT.);

ratio — otHomieHue, K03(hHUITUCHT;

locus — mecTonosoXkeHne, TeOMETPUYECKOE MECTO TOUEK (Mar.);
volume — ToM, TpOMKOCTB, 00bEM (MaT.);

table — cron, Tabmuna (Mar.);

ruler — npaBuTenp, MuHENKa (MaT.);

COMPAss — KOMIIac, IUPKYJIb;

edge — kpaii, mpenmyIecTBo, pedpo (Mmar.);

eVen — poBHbI, YETHBIN (MaT.);

pOWer — BiacTh, MOIIIHOCTh, CTETIEHb (Mar.);

proposition — yrBepxacHue, NpeUIoKeHne, Teopema (Mart.).

PacnipocTpaHeHHOCTh NPUEMOB Ougpepenyuayuu U KOHKpemuzayuyu 1py Ie-
PEBOJIE C aHTJIMHUCKOTO SI3bIKAa HA PYCCKUN OOBSICHSETCS OOMIIMEM B aHTJIMHACKOM SI3bI-
K€ CJIOB C IIMPOKON CEeMaHTUKOW, KOTOPHIM HET MPSIMOTO COOTBETCTBUSI B PYCCKOM
s3pike. Konkperuzaiust HeBo3MoxkHa 6e3 nuddepennmanuu. Konkperuzanuein Ha3bl-
BaeTCs 3aMEHa CJIOB Wi clioBocouetanus WS ¢ 6onee mupokum pedepeHImaibHbIM
3HaAYEHUEM CJIOBOM WM cioBocouetanueM IS ¢ Oonee y3kum 3HaueHueM. KoHkpe-
TU3AIHS MOXKET OBITh SI3BIKOBOM M KOHTEKCTyaIbHOU. [Ipy SA3BIKOBOM KOHKPETU3AIIUU
3aMeHa CJIOBA C IIMPOKUM 3HAUECHUEM CIIOBOM C 00Jiee y3KUM 3HaYeHUuEeM 00ycCiIaBIu-
BaeTCA PACXOXKICHHSIMHU B CTPOE JIBYX S3BIKOB; OTCyTCTBHeM B IS nexcuueckoi
SIMHUITBI, UMEIOIIEH CTOJIb K€ IIMPOKOE 3HAYCHHE, YTO U TepeaaBaeMasi eIMHHUIIA
US; pacxoxieHHeM B CTHJIMCTUYECKON XapaKTepUCTUKE; TPeOOBAaHUSMU IpaMMaTH-
YECKOTO MopsiKa (HampuMep, 3aMeHa MIMEHHOTO CKa3yeMOT0 TJIaroJbHbIM).

Tak, anrimuiickoe cymecTBuTenbHOEe figure mMeeT odeHb aOCTpAaKTHOE 3HAYeE-
Hue. OxchopACKUil ClIoBaph aHTJIMMCKOTO S3bIKA OMPELIsSeT ero Kak:

1) a number, especially one that forms part of official statistics or relates to the finan-
cial performance of a company;

2) a person's bodily shape, especially that of a woman and when considered to be at-
tractive
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OHO mepeBOAUTCS HA PYCCKUH SI3BIK KaK: pUCYHOK, yuppa, ueypa, ouazcpamma, 0o-

pas, TUYHOCHb, U300padicenue, Yepmedic, U0, WIIOCmpayus, gopma.
KonkpeTusupyrorcs npu nepeBojic Ha pyCCKUH s3Ik raroiiel calculate, com-

pute. DTH raarojsl B OTIMYUE OT PYCCKHX IJ1arojoB HE BKIIFOYAOT B CBOKO CEMAaHTH-

Ky KOMIIOHEHTA, YKa3bIBAIOIIETO Ha CIOCOO BBIUMCICHUSA, MOdTOMYy calculate mpu

MIEPEBOJIC KOHKPETU3UPYETCS KaK «BBIUUCIIATH HA KABKYJISATOPE»; a compute — «BbI-

YHCIIATh Ha KOMITbIOTepe». OOBIYHON SABISCTCS KOHKpeTH3alus riarojoB decide

u Solve, KoTopble MOTYT TIEPEBOJAMTHCS KaK «pellaTh, IPUHUMATh PEIICHUE, pa3pe-

1aTh, HAXOJAUTH BBIXOI:

1) We haven’t completely solved the question of what configurations occur. — M1 He

MTOJTHOCTBIO PEITHIIA BOIIPOC O TOM, KaKre KOH(DHUTYypaITuu MPOUCXO/ISAT.

2) He has to decide what to do next. — O moJKeH pelTh, YTO JeiaTh AajblIle.

[IpueM KOHKpETH3aIllK MCTIOB3YETCS TAKXKE U B Iepeaave APYTUX CIOB C IMIHPOKUM

3HAUYCHUEM:

For example, given a real number x and a positive integer N ... — Hampumep, naHo

JNEUCTBUTEIILHOE YHUCIIO X U MOJOXKUTEIbHOE 1eiioe yuciio N .... Auriuiickum real

1 POSItiVe COOTBETCTBYIOT PYCCKHE «PCANIbHBIN» U «IIO3UTHUBHBIN», OJJHAKO OTH BbI-

paXKEHUS CTHJIMCTUYCCKHA HETMPHUEMJIEMbl B JTAaHHOM Y4YeOHO-MAaTeMaTHYECKOM KOH-

TEKCTE; OTCI0/Ia HEOOXOMMOCTh KOHKPETH3AIIUHN TIPH ITEPEBOJIE.

Paccmompum koukpemuszayuio 2nazona be:

One obvious way is to give the rules of inference. — OauH W3 OYCBUAHBIX MyTEH €€

pelIeHnusl COCTOUT B 3aJIaHMM OIpeCISHHBIX MpaBuI BeIBojaA. (B n1pyroMm koHTekcTe

MOTJIO OBl OBITH OomyIIeHO «ONWH W3 OYEBHIHBIX MyTEH PEIICHUS — 3a7aTh Ompeie-

JIEHHBIE TIPAaBUJIa BHIBOJIAY ).

Our justification for this choice is that it formalizes most of the logical principles ... —

OcHoBaHuEeM JI TAaKOTO BHIOOpa CIY)KUT TO OOCTOSATEIBCTBO, YTO OOJIBINAS YaCTh

JIOTHYECKUX MPHUHIIMIIOB TOJIy4YaeT cBoe (hopMallbHOE BhIpaKECHHE .... Konmekcmy-

anbHas KOHKpemuzayua oOycioBivuBaeTcs ¢akTopaMu JAaHHOTO KOHKPETHOTO KOH-

TEKCTa, YaIlle BCETO CTIIMCTHUYCCKUMHU COOOPAKCHUSIMHU:

— HEOOXOAMMOCTh 3aBepIICHUS (pasbl;

— CTpEeMJICHUE M30eKaTh TOBTOPCHUH;

— CTpEMJICHUE TOCTUYh OOJIBINEH 00pa3HOCTH, HATJISITHOCTH U JIp.

Takum oOpazom, unmepgheperyus Ipu IEPEBOJIC ABISETCS HEU3OCIKHBIM SIBIICHH-
eM. B wacTHOCTH, B TpuMepax, YHOMSHYTHIX BBIIIIE, MOXXHO TOBOPHUTH O JIEKCHUCCKON
uHTEephEpEHITMN B TIEPEBOJIC, KOTOpasi yalle BCEro CBS3aHa ¢ O0OBEMOM 3HAYCHHUS
JICKCHYECKUX eAWHUI]. B HanOoJbIIel CTeIeHN OHAa MOXET BJIMATH Ha TPOIECC KOM-
MYHHKAIlMA B CIy4asX HECOOTBETCTBHS SMOIIMOHAIBHO-OIICHOYHOTO KOMIIOHCHTA
IBYX enuHull. JIekcudeckas equHuUIa S3bIKa IMePeBOjia MOXKET HE UMETh B OJHOU U3
KyJIbTYp OINpPEACIICHHOI0 KOMITOHEHTA 3HAYeHHA. BMecTe ¢ TeM MeXaHW3M TepeBoia
BIIOJTHE CIIOCOOEH ATO MPEoa0JeTh. B paboTe OMBITHOrO MEPEeBOIYMKA BBHIOOP TEpe-
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BOJUYECKUX TpaHCPOpMAIMil OCYIIECTBIISECTCS MHTYUTHUBHO: MEPEBOJUYUK HE TyMaeT
0 TOM, KaKyo TpaHC(OpPMALUIO yIIOTPEOUTb.

3. JloxkHble IPYy3bsl MepeBOIIUKA

DTO Ha3BaHHWE OTHOCUTCS K OIIMOOYHBIM, JIOXKHBIM 3KBHUBAJICHTHBIM CJIOBAM
B SI3bIKE OPUTHHAJIA U s3bIKE MepeBoja. [Ipu mepeBojie JaHHOW KaTeropHH CJI0B MOTYT
IPOMCXOUTH JIOKHBIC OTOXJICCTBJICHUS HAa OCHOBE HEKOTOPOM OOIIHOCTH CJIOB pas-
HBIX SI3BIKOB (Trpaduueckoii, poHeTHUEeCKOH, rpaMMaTHYECKOM, a 4acTO U CeMaHTH4e-
CKOH, T.e. oOmHOCTH 3HaueHuii). Hanbomnpiee KoaMuecTBO OMMOOK BO3HUKAET MPHU
MePEBOJIC MHTCPHAIMOHAIBHON JIGKCUKU (CJIOB, 3aMMCTBOBAHHBIX PA3HBIMHU SI3bIKAMHU
U3 OJJHOTO HMCTOYHHKA). VHTepHAIMOHAIBHBIC CJIOBA XapaKTEPU3YIOTCS OOIIHOCTHIO
CMBICIIOBOM CTPYKTYpPBI M MO3TOMY JIETKO OTOXIECTBISIOTCS MpH nepeBoje. OaHaKo
Hapsily ¢ OOIIHOCTHIO, B MX 3HAUYCHHSIX UMEIOTCS U CYIIECTBCHHBIC Pa3JInyus, O KOTO-
PBIX TIEPEBOAYUK YaCTO 3a0bIBacT. Huke MpUBOIUTCS CITUCOK Hamboee pacripocTpa-
HCHHBIX CJTy4acB JIOKHOTO OTOXKIACCTBICHHMS, MJIM MHAYE, CJIOB, OTHOCSIIMXCS K Kare-
TOPUH JIOKHBIX JIpy3ed NepeBourKa. B mepBoil KOJOHKE MPUBEIACHO MCXOIHOE HH-
TEPHAIMOHAIBHOE CIIOBO; BO BTOPOW — TOT BAPHAHT €0 MEPeBO/ia, KOTOPBIH aBTOMa-
THUYECKH TPUXOJUT B TOJOBY HEONBITHOMY IEPEBOJYUKY; B TPEThCH KOJIOHKE JaHbBI
BapHaHThl 3HAYCHUH, B KOTOPBIX 3TH CJI0Ba MOTYT PEaM30BBIBATHCS B KOHTEKCTE. DTO
HE 03HAyaeT, YTO JAaHHBIC CJIOBa BOOOIIEC HE MMEIOT 3HAYCHUIl, YIIOMSHYTHIX BO BTO-
poit kosoHke. Hepeako oHM BXOMAAT B CMBICIOBYIO CTPYKTYPY CJIOBA U PEaU3yHOTCSI
B ONPECICHHBIX YCIOBUAX yrnoTpebienus. [Ipocto B criennaibHOM TEKCTE MHTEpPHA-
I[MOHAJIBHBIC CJIOBA OYCHD YACTO UCIOJIB3YIOTCS B IPYTUX 3HAYCHUSAK, OTIMYAFOIIIUXCS
OT T€X, KOTOPhIC B MEPBYIO OUEPE/Ib ACCOIMUPYIOTCS ¢ MPUBBIYHBIM JIJISI PYCCKOTOBO-
PSIIUX JIFOJICH 3BYKOBBIM U rpa)UuecKuM 00pa3oM cJioBa.

[Ipumepsr:

academic (akageMudeckuii) oUITHATBEHBIN, yHIaMEHTATbLHBIN
activity (axtuBHOCTB) paboTa
actual (axTyanbHbIi) 1eHCTBUTEIbHBIN
address (agpecoBaTh) paccMaTpUBATh, TOCBSIIATH
adequate (amexBaTHBIN) MPABUIbHBIN, HAICKAIIUHN, TPHEMIICMBbIH
alternatively (anbrepHaTHBHO) C APYTO#l CTOPOHBI, TAKXKE, KPOME TOTO
ambitious (aMOHMIIMO3HBIN) MTEPCIIEKTUBHBIH
analytically (ananutrueckn) TeopeTHYCCKU
arena (apena) odnactb, chepa
argue (apryMeHTHpOBaTh) CUUTATh
attribute (arpu0yt) xapakrepucrrka
avenue (aBeHro) crmoco0, HarpaBJICHHUE
balance (bananc) cooTHoIICHHE, COUECTAHUE
basically (Ha 6a3e) B 0CHOBHOM; 110 CYIIIECTBY
bonus (6oHyc) TOCTOMHCTBO, TPEUMYIIIECTBO
career (kapbepa) npodeccus; padora
classical (kmaccuaeckuit) TpaTUIIMOHHBIN
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collective (komIeKTUBHBIN) COBOKYITHBIN

combination (komOuHaIHs) cOYeTaHNE

combined (koMOMHHUPOBAHHBIM) OOLIHIA

compromise (KOMIIPOMHUCC) COTJIAIICHHE CTOPOH

concentrate (KOHIIEHTPUPOBATh) U3Y4aTh; YICIATH OCHOBHOS BHUMaHUE
concept (KoHIIEIINs) TOHATHE, KIS

conceptually (koHIenTyaabHO) COrIACHO MPUHATOMY IPEICTaBICHHIO
conservative (KOHCEpBaTUBHBIN) TPAIUITUOHHBIN

context (KOHTEKCT) CUTyaIlusI; Cpelia, OKpYKEeHUE

contribution (koHTpUOYIUS) TOCTHKEHUE, BKJIAT

conventionally (koHBeHIIMOHAIBHO) MPUHATO CYUTATH

conversely (mpoTHBOII0JI0KHO) HAIPOTHUB, C IPYTOIl CTOPOHEI
critical (kpuTHueckuii) CyIIeCTBEHHBIHN, 3HAUNTEIBHBIN

detailed (meranpHbIit) OaPOOHOE, TIyOOKOE (M3yUeHNE)

dictate (nukTOBaTH) IPEANMHUCHIBATD

dispute (mucmyT) mpaBoBO# CHIOP

dramatically (npamaTti4HO) 3HAYUTEIHHO, CUIBHO

global (rno6ansHbIit) BceoOmHit

historically (uctopuuecku) TpaauIMOHHO, BCETr1a

history (ucropus) mporuioe

horizon (ropu3oHT) epCIeKTHRA, BO3MOXHOCTh

idea (umest) npeacTaBiIeHHe

ideally (mneanbpHO) TeopeTHUECKH

inadequate (HeaneKBaTHBIN) HEMPABMIIbHBIHN, HEITPHUTOIHbIH
informative (uHGOpMaOHHBIN) COMEPIKATEILHBIN

instructive (MHCTPYKTUBHBIN) MOJIC3HBIH, THPOPMATHBHBIN
intelligent (MHTETUTEHTHBIN) YMHBI#

international (MHTepHAIMOHATIBHBIN) MEKIYHAPOHBIH

intimate (MHTUMHBIHN) NTYOOKHUH (0 3HAHUSX)

intimately (uvHTHMHO) TECHO, HEMTOCPEICTBEHHO

intrigue (MHTPUrOBaTh) BHI3BIBATH MHTEPEC, MPUBIICKATH BHUMAHUE
intriguing (MHTPUTYIOLIN#T) HHTEPECHBIH, BBI3BIBAIOIINI HHTEPEC
intuitively (MHTYUTHBHO) Ha TIEPBBIH B3TJIsII, BIIOJHE €CTECTBEHHO
Ironic (upoHUYECKUii) HEOOBIYHBIN

limitation (umMuTHpPOBaHUE) HETOCTATOK

marginally (MaprusHaibHO) HEMHOT'O, MUHUMAJILHO

massive (MacCUpOBaHHBII) CHITbHBIN

materialize (MaTepuann3oBaTh (Cs1)) CTAHOBUTHCS (DAKTOM
modality (MomanbHOCTB) 3ajaya, METOJI, BHJI, 00JIACTh, BO3MOXHOCTb, OCOOCHHOCTD
normally (HopManbHO) 00BIUHO, KaK IIPABUIIO

organize (opraHu3oBbIBaTh) COCTaBJIATh, COCTOSTh, CBSI3bIBATh, Pa3IeisaTh, pa30MUBaTh,
yIOPSI0YNBATh

originally (opurunHambHO) IEpBOHAYATEHO

progress (mporpecc) ycrnexu
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revolutionary (peBOJIOIMOHHBIN) CYIIECTBEHHBIN, paJUKATbHBINA; UMEIOIINI BaKHOE
3Ha4YCHUE

routine (pyruna) mpoueaypa

specifically (cneruduueckr) B 4aCTHOCTH

technical (texunueckuii) crienuaaIbHbIN

technically (texauuecku) popmanbHO

theoretically (teopetnuecku) B unease

traditionally (TpagumnronHo) 0OBIYHO

trivially (rpuBuaibHO) JI€TKO

unique (YyHUKaJIbHBIH) 0COOCHHBIN, HCKITFOUNTETBbHBIN

4. TlepeBoa uMéH cobcTBeHHBIX (Proper nouns)

B cBs3u ¢ TeM, 4YTO aHTVIMMCKUM S3BbIK HCTOJIB3YET JIATUHCKUN anQaBurT,
a PyCCKUHM — KUPWUIMLY, IPU NUCbMEHHOM IIEPEBOJE C aHITIMKUCKOIO SI3bIKa BO3HHU-
KAalOT TPYAHOCTH, CBSI3aHHBIE C Mepenayeil MMeH cOOCTBEHHBIX U Ha3BaHui. HaBep-
HsIKa, BCE 0Opalllaiyl BHUMaHKUE Ha TO, YTO OJHO M TO K€ aHTJIUHCKOE UMsI COOCTBEH-
HOE MMO-pa3HOMYy MepeaaeTcs Ha pycckuu si3plk. Hampumep, Bunbam un  Yuibsm
(William), I'excu u Xakcnu (Huxley), Barcon u Yorcon (Watson).

BoT HECKOJIbKO PUMEPOB UMEH U3BECTHBIX MAaTEMATHKOB:

Nicolaus Copernicus [ 'nikalos ko'p3:nikas] — Hukomnaii Konepauk

Johannes Kepler [jo'hanis 'keplo] — Moranun Kerutep

Galileo [ geeli'lerov] — Nammteit

Isaac Newton ['aizok 'nju:t(e)n] — Mcaak HeroToH

John Napier [dzon 'nerpia] — dxon Hamnbe

Justus Byrgius ['dzastes 'b3:dz0s] — FOctac bupmkec

Gottfried Wilhelm Leibniz [ gotfrid "wil helm 'li:b nmiz] — I'otdpun Binsreasm
JIé0HuI

Isaac Barrow [ 'aizok 'baerouv] — Mcaak Bappoy

Rene Descartes [ro'ner de'ka:t] Pene Jlekapt

Pierre de Fermat [ 'pir 'der fe:(r) ‘'ma:] — I[Ieep ne @epma

Joseph Louis Lagrange [ dzovzif 'luis 'laegreinds] — XKoszed Jlyu Jlarpanx
Leonard Euler ['lenad ‘o1lor] — Jleonapa Ditnep

Carl Frederich Gauss [ka:l fred'rik gavs] — Kapa ®punpux Maycc

Augustin Louis Cauchy [o:gastin 'luts 'ko:ki] — Asryctun JIlyn Komu Karl Weier-
strass ['ka:l wi'strers] — Kapi Beliepirpace

Jean Baptiste Fourier [dzi:n boptist ‘fjuorier] — Kaun bantuct ®ypoe

Georg Cantor [ 'gerog 'kentar] — I'eopr Kantop

Julius Dedekind [ 'dzu:lias  dedi: 'kind] — FOnuyc denexunn
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5. IlepeBox HauboJiee ynHOTpPeONTEIBLHBIX CJI0BOCOYETAHUI C MPeIJIOraMHu
U COK03aMM B MATEMATHYECKOM AHIJIMHCKOM

English

Russian

at the point x

a group of transformations
a solution of (to) equation (2.1)
at the distance of h from X
by assumption

by definition

by the theorem

change xtoy

coincides with

consider the sum from | to n
expressed as

extend f to X

follows from

function of x

fisamap fromxtoy

H is determined (defined) by x identi-
fied with

integrate fromato b

in the case

| is parallel to n
neighbourhood of x

one of the sets

regarded (viewed) as a function
replace x by y

represent in the form
restrict fto A

results from the paper
substitute y for x

system of equations

the application of x to the situation
the center of the circle

the contribution of K to ...
the inverse for f

the problem for H

the sumofaandb

under the condition

X belongs to the subgroup H
X is contained in Z

X corresponds to y

X maps to y

X tendsto 0

B TOYKE X
rpymnmna npeoopa3zoBaHui
pemienye ypaBHeHus (2.1)

Ha pacctossaud h ot X

0 YCJIOBHIO

0 OIPEIEIICHUIO

0 TEOpeEME

3aMCHHUTH X Ha y

COBIAJAET C

paccMOoTpuM cymmy OT | 10 n BbIpa-
’KEHHBIN B BUJIE

poaokuTh f HA X

CIIEIyET U3

GbyHKIMS TEPEMEHHOM X

f — oToOpaxeHue X By

H omnpenensierca nOpocTpaHCTBOM X
TOXJICCTBEHHBIN C
MHTETPUPYEM OT a 0 b

B CIIy4ae

| mapannensbHa n

OKPECTHOCTh TOYKHU X

OJIHO W3 MHOYECTB
paccMaTpuBaeMas Kak (yHKIHS 3ame-
HUTb X HA Y

MPEICTaBUTH B BUJIE
orpaHu4uTh f Ha A

pPE3yNbTaThl U3 CTATHU
3aMEHHUTh X Ha y

CHUCTEMA YpaBHEHUN
MIPUMEHEHHE X K ITOW CUTYyaIluu
LEHTP OKPY>KHOCTH

BKiIag K B ...

obpatHoe Kk f

3amava Juig H

cyMmmaaub

P YCIIOBUU

X MPUHAIUISKUT ntoarpymme H

X COAEPKUTCS B Z

X COOTBETCTBYET y

X OTOOpa)xaercs By

X crpeMutcs K 0
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6. IlpenJioru, coro3nl 1 000POTHI, XapaKTepHbIe I HAYYHOH peun

B Tekcrax mo crenuaabHOCTH HEPEIKO MCIOJIB3YIOTCS CIIOBA, TOPas3io peke BCTpe-
JaroIMecs 3a Ipe/eIaMi HayqHO!H uTeparypbl. HekoTophle U3 HUX SBIISIOTCS apxa-
HYHBIMH (DopMaMH, B 00 UX 3HAYCHHUH, IIOPOM, TPYIHO JA0raJaThCs, OMUPAsCh Ha CO-
CTaBJIAIOIINE MX 3JIEMEHTHI, Ja)K€ €CJIHM 10 OTACIbHOCTH OHHU IMPEACTABISIOT COOOM
3HAKOMBIC JIEKCHYCCKHE CIMHHUIBI. Takue CI0Ba 4acTO XapaKTEPHU3YIOTCS MHOTO-
3HAYHOCTHIO, U IMOMOYb X MPABUIBHO MEPEBECTH MO3BOJIIET KOHTEKCT U 3HAHHE MX
OCHOBHBIX, HAH0OJIEEC YaCTO PEATU3YIOIIUXCS 3HAUCHHIA.

Consider — paccmoTpum

due to — mo npuumHE, B CBSI3U C

furthermore — xpome Toro, k Tomy ke, OoJiee TOTO, IPH FITOM

hence — orcrozaa, moaromy

henceforth — nanee, B manpHeiieM, B OCIEAYIOIIEM

in effect — B IelCTBUTEILHOCTH, B CYIIHOCTH, 110 CYIIECTBY, I10 CYTH, Ha CAMOM JI€JI¢,
dakTHuecKu

in spite of, despite — HecmoTpst Ha

in the sense that — B Tom cMeIcite, 4TO

on account of — BcireacTBHE, B pe3yibTaTe, O1aromaps

the former ... the latter — mepBblii ... mocIeaHMIA

thereby — takum 0Opazom, TeM caMbIM, TIPH TOM

therefore — ortoro, mosaTOMy, OTCIO/Ia, BBHJIY 3TOTO

to be subject to — moaBepraThes, MOICKATH

to subject — monBepraTh

to suppose that — momyctum, 4to

thus — takum— 00pa3oMm, Tak 4TO

whereas — Toraa Kak, MeXay TeM Kak, B TO BpeMs Kak, IPUHUMAasi BO BHUMaHHE, I10-
CKOJIbKY

with respect to — uro kacaeTcst, B OTHOIICHHH, B YaCTH, B chepe, IPUMEHUTEIBHO K

7. MeToanuyeckue YKa3aHUA CTYJAeHTAM 110 YTEHHUIO U MepPeBoy
npodeccuoHaIbLHO-OPUEHTHPOBAHHBIX TEKCTOB

1. Ilepen Tem, Kak Ha4aTh MEPEBOJUTH TEKCT, MPOUYTUTE €ro, HAUUHAS C 3arJlaBus,

U MOCTapalTeCh MOHATH, KaK MOXKHO OoJbIle 6e3 momoru cioBaps. Korja Bel moiime-

Te, 0 4YeM HJET peyb, BaM Jerde OyJeT moao0paTh HYXKHOE CJIOBO WM HAWTH €ro

B CJIOBapE.

2. [Ipoananu3upyiTe CHUHTAKCUYECKYIO CTPYKTYPY TMPEJIOKEHUS, BBIJICIHB,

B IIEPBYIO OUEPE/Ib, TTIABHBIC YJIEHBI ITPEIJIOKEHHUS.

3. IlomHUTE, YTO B CIIOBApPE MOXKET HE OKA3aThCsl TOYHOTO 3HAUEHUS CJIOBA, HEOO-

XOJAMMOI0 BaM IJIs MepeBoja MPEJIOKECHUSI Ha PYCCKUU s3bIK. ClioBaph MOJICKAKET,

B KAaKOM HaIIPaBJICHUH CJIEYEeT BECTH IMOUCK HEOOXOAMMOTO SKBUBAJICHTA aHTJIMHCKO-

IO CJIOBA B PYCCKOM SI3bIKE.
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4. He nepeBoauTe MOCIOBHO, T.€. CJIOBO B CJIOBO, MOCKOJBbKY 0ObEMbI 3HAUCHUI
CJIOB HE COBIIQJIal0T B AHIJIMHUCKOM U PYCCKOM SI3BIKaX U 3TO MOKET IIPUBECTHU K UCKa-
YKEHHUIO CMBICJIA.

5. He cnepyer cTpeMuThCcsi K TOMY, 4TOOBI KOJUYECTBO CJIOB B TEKCTE MEPEBOjA
MOJIHOCTBIO COOTBETCTBOBAJIO KOJIMYECTBY CJIOB B TEKCTE€ OPUTMHAJA; CYIIECTBUTEIb-
HOE HE 00s3aTeNIbHO JOJKHO COOTBETCTBOBATH CYIIECTBUTEIBHOMY, IJIaroy Iiaaroiy
UT.A.

6. [Tone3Ho Bceria HOMHUTH O TOM, YTO MBI [IEPEBOJIUM HE CJIOBA, & CMBICIIBL.

7. [ToMHUTE, YTO MpHU MEPEBOJEC TEKCTa BCErJa HYKHO YTO-TO JOOAaBUTh, YTO-TO
MIOMEHSTh MECTAMH, YTO-TO 3aMEHUTh, @ YTO-TO MPOCTO OCTABUTHh HEMEPEBEICHHBIM.

8. Cnenyet uzberarh AByX KpallHOCTEH: KakK AOCIOBHOIO, TAK M CIUIIKOM BOJIb-
HOTrO mepeBoga. Pe3ynbTaToM MEPBOTO MOXKET OBITh HAPYIIEHWE CTUIMCTUYECKHUX
HOPM POJIHOTO sI3bIKa. BTOpO€ MOXKET MPUBECTU K YACTUYHOMY HECOOTBETCTBHUIO TEK-
CTa OpUIMHaNa U NEPEBOJA, a, BO3MOXKHO, U K CYHIECTBEHHOMY OTCTYIUIEHHIO OT OC-
HOBHOT'O CMBICJIa UCXOJTHOTO TEKCTA.

9. [Ipensnoru, coro3bl HE CIEAYET HEJAOOLEHNBATh. B aHIIMIICKOM SI3bIKE OHU UT-
paroT 0co00 BaXHYIO pOJib, BOCIIONHSSI OTCYTCTBHE OKOHYAHUI U COTJIaCOBaHMS, BaXK-
HBIX JUISl IOHWUMAaHHSI TEKCTA.

10. Hepenko cioBO KakeTCs 3HAKOMBIM, HO JIMIIb B OJHOM M3 €r0 3HAYCHHUHU.
B 3aTpyIHUTENBHBIX CIy4yasx, €CJIU BCE CIOBA 3HAKOMBI, & CMBICI HE CKJIaJbIBAeTCA,
cleyeT MPOBEPUTH IO CIOBAPIO, HET JIM y MEPEBOAUMBIX CJIOB KaKHX-TMOO APYTHX
3HAYCHUM.

11. Henb3st mepeBOAUTh AHTIIMICKOE MPEIJIOKEHHUE TakK, KaKk OyITO OHO CyIIe-
CTBYET OTHEJIBHO U HE CBSA3aHO C APYTMMH NPEJIOKEHUsIMH B Tekcte. Kaxnoe npen-
JIO’)KEHHE BCETJa CBS3aHO C MPEIBIIYIINM U BOCIIPUHUMAETCS B PAMKAaX MPEIIIECTBY-
IoHiero KoHTekcta. Kpurepuem anekBaTHOCTH TEepeBOAa MOXKET ObITh MOJOXKHUTEINb-
HBII OTBET Ha 3a/IaHHBIN cebe BOMpoc: A, TOBOPST JIU TaK MO-PYCCKU?

12. Tlpu 03HAKOMHUTEIHLHOM YTEHUH MOKHO B LIEJIIX SKOHOMHUHU BpPEMEHH 00OH-
TUCh paboyuM NepeBoIoM TekcTa. Ecnu ke 3aanue nmpeaycMaTpuBaeT YTEHHUE U Tie-
pPEeBOJI BCIYX OTPHIBKA M3 TEKCTa HAa YCMOTPEHHUE IpPEroaaBares, 1eaecooOopa3Ho 3a-
paHee MoAo0paTh MOAXOMAAIIMN BapHaHT MEPEBOJIa, COOTBETCTBYIOIIMI HOPMaM POJI-
HOTO si3bIKa. [loHuMaHue TekcTa caMo 1o cede ellé He CBUAETEIbCTBYET O TOTOBHOCTH
JaTh JIMTEPAaTypHO-00pabOTaHHBIM BapuaHT ero nepeBona. llouck aaekBaTHBIX pyc-
CKO-aHTJIUHUCKUX COOTBETCTBUU, MEXIY TeM, SBJISIETCA OoJiee CIOKHOM 3aaadeil, pe-
HIEHUE KOTOPOH COCOOCTBYET MOBBIIICHUIO YPOBHS BJIAJICHUS KaK HHOCTPAHHBIM, TaK
Y POJIHBIM SI3bIKOM.

13. Tekct mepeBoja Bcerna AOMHKEH OTBEYAaTh OCHOBHBIM TPEOOBAHMSM, KOTOPHIMH
apisatoTest: 1) Tounocts. IlepeBoaunk 00si3aH TOHECTH 10 YUTATENS MOJHOCTHIO BCE

MBICJIM, BBICKA3daHHBIC aBTOPOM. HpI/I 9TOM AOJI?KHBI OBITH COXpPaHCHBbI HE TOJIBKO OC-
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HOBHBIE TTOJIOKEHHUSI, HO TaK)K€ HIOAHCHI U OTTEHKH BBICKa3bIBaHUS. 2) JIAKOHUYHOCTD
u sicHocTh. [lepeBoj MOKEH OBITh 00JIEUEH B MaKCUMAIBHO CXaTyr0 (GOpMy U U3JI0-
KEH TMOHSATHBIM, HE 3aTPYJHSIONIMM BOCHpPUITHE, SI3bIKOM. 3) COOTBETCTBUE JIUTEpa-
TYpHBIM HOpMaM poAHOTro si3bika. Kaxknas ¢pasa nomkHa 3By4aTh )KUBO M €CTECTBEH-
HO, HE COXpaHssl HUKAKUX HAMEKOB Ha UYXIble PYCCKOMY SI3bIKY CHHTAaKCHUUYECKHE
KOHCTPYKIIMU MOAJIMHHUKA.
14. B uenoM, JJisi YCHEIIHOTO OBJIAJICHUSI HCKYCCTBOM IE€PEBOJIa HEOOXOJIUMO COOT-

BETCTBOBATH CJICIYIOIIUM YCIOBUSIM:

— YMETb UCTOJb30BaTh 3HAHUE UHOCTPAHHOTO SI3bIKa

— BJIaIETh HOPMaMH POJTHOTO SI3bIKA

— XOPOIIIO 3HATh AUCIUIUIMHY U30paHHOM CTIeIIMAIbHOCTH.

GLISH
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