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BBEJIEHUE

Hacrosimee mocobue npennasznadeno s maructpantoB @CY u ®BC, olyuaromuxcst o
CIICYIOIIIMM HAMpABIEHUSAM TOATOTOBKU: «[Ipocpammuas umndcenepusay, «HMngopmamuka u
gblYUCIUMENbHAS mexHUuKay, «[Ipuxknaonas ungpopmamuxay.

VYBepeHHOEe BiaJIeHHE AHIIMUCKUM SI3BIKOM HEoO0XomuMmo coBpeMeHHOMY IT-cnemmamnucry,
IIOCKOJIBbKY JUISl 3HAYUTEIbHOU YaCTHU SA3BIKOB IPOIrPaMMUPOBAHUS aHITIMMCKUH A3BIK UCIIOJIB3YETCS B
uHTepdeiicax W KOMaHAHBIX CTPOKaxX, OOJBIIMHCTBO cpex pa3paboTku (B T.4. BHU3YaJIbHBIX)
IPEJCTABICHO UCKIFOYUTEIbHO HA aHIVIMHCKOM s3bIKe. 3HaHHE NpodeccuoHaIbHON TEPMUHOIOTUN
no3BoiuT IT-cienmanucram my4ine pa3oupaTbCst B TEXHUUECKON JOKYMEHTAIIHH.

[TocoOue COCTOUT U3 YeThIPEX Pa3/IeiioB:

e paszgen 1 “Carrer in IT” («Kaprepa B 061acT HHOOPMAITMOHHBIX TEXHOJIOTHIT);

e pazgen 2 “Computers” («KoMmberorepsi»);

e pasgen 3 “Programming languages and paradigms” («SI3bIkM HpPOrpaMMHUPOBAaHUSA U
MapagurMbl IPOrPAMMUPOBAHUS ),

e pasgen 4 “Database management systems” («Cuctembl Ympaienuss bazamu [laHHBIX,
CYB»).

CrpyKTypa Kax/10ro pajeiia BKIOYaeT:

oOcy>KJeHHe B Mapax/He0obIINX TPYIIax BOIPOCOB o TeMe (Lead-in),

paboTy ¢ IByMsl TeKCTaMH IpoeccHoHaNbHOM HanpaBieHHOCTH (Reading I and Reading I1);
uzyueHue jekcuku (List of vocabulary);

KOMIUIEKC JIEKCUKO-TPaMMaTUYeCKUX yNpakHeHu (Language development).

Crnenyer oOpaTUTh BHUMaHME, YTO TEKCTHI JJI YTEHUS! OTIIMYAIOTCS MO YPOBHIO CIIOKHOCTH.
Bropoit TexcT ansa uteHus (Reading 1) TOBBIIEHHOTO YPOBHS CIOXXHOCTH, COAEPKHUT BOKAOYIIsIp
po¢eCCHOHAIbHONW HANpPaBIEHHOCTH U CIIOXKHBIE TPAMMATUYECKUE KOHCTPYKIIMHU, TIOITOMY aBTOP
PEKOMEHYeT UCIOIb30BaTh 3TOT TEKCT JUIsl CAMOCTOATENILHON paboTHI.

B mocoOun ynensieTcs BHUMaHUE COBEPIICHCTBOBAHUIO HABBIKOB ITEPEBOJIA C PYCCKOTO SI3bIKA
Ha aHIIMICKUN TpeIIOKEeHUH, COAepKaluX Mpo(ecCHOHANbHYI0 TEPMHUHOJOTHIO (nodpazden
“Improve your translation skills”).

ABTOp TOCOOMS CUMTAET HEMAJIOBAXXHBIM PA3BUTHE HABHIKOB NHUCHMEHHOW peuH y
MarucTpaHTOB, TOCKOJIbKY TPaMOTHAsl MUCbMEHHAsl peub — QYHIAMEHT MPaBUIBHONW YCTHOW PEUH.
Kaxx b1t pazaen mocoOust BKITIOYAET TEMBI, HAPABIICHHBIE Ha COBEPIIICHCTBOBAHNE HABBIKOB MTUCHMA.
Tak, B mEepBOM MW BTOPOM pa3leiax pPacCMATPUBAIOTCS OTIECIbHbIC IHCHBMEHHBIE >KaHPBI
(conmpoBOIUTENHHOE MMICHMO, PE3IOME MPH YCTPONCTBE HA padOTy B MEKTyHapoaHyto [ T-koMmanwro,
omucaHue rpaukoB, cxeM, alroOpuTMOB). B TpeTheM U 4YeTBepTOM paszjenax paccKa3bIBaeTCs O
HEKOTOPBIX S3BIKOBBIX OCOOCHHOCTSAX MUCHhMa (TIeperada OTTEHKOB MOAAIBHOCTH B NMHCHbMEHHOM
peud, rnaroisl (OPMaTbHOTO CTUJIS, JUHTBUCTUYECKHE CPEACTBA HEUTpAIH3aIMH PEUEBOTO
BBICKA3bIBAHMS ).

[lpu wu3ydeHMn wmaTepuaiga MOCOOHMS MPEANOIAracTCs BBIMOJHCHUE MAaruCTpaHTaMH
MPOEKTHOM paboThsl (Project work), mouck undopmaruu B arepuere (3adanue: Surf the Internet).



B mocobun mpenycMmorpeHa mpoekTHas pabota (Project work), xotopas crocoOCTByeT
COBEpIICHCTBOBAHUIO yYMEHMI paboTarb B KOMaHJE, MOHHMMaTh cobecelHHKa U (HOPMUPOBATH
COOCTBEHHYIO TOUKY 3PEHHUSI Ha OCHOBE IOJIy4YE€HHOTo ombiTa. [IpenogaBarens MOXKET HCHOIB30BATh
pasnen “Project work” kak Jj1si caMOCTOSTEIBHOM PaOOThI yUaluXcs, TaK ¥ B KAY€CTBE UTOTOBOTO
3a/IaHMs 110 IPOMICHHON TEME.

B «IIpunoxenun» K HacTOAIIEMY Y4€OHOMY IOCOOHMIO TNPEICTAaBICHBI JIOTIOJHUTEIbHBIC
TEKCThl U KOMIUJIEKC YIpPaKHEHUH K TeKcTaM. TeKCThl MOXKHO HCIIOJNB30BaTh JAJIi OpraHHU3aliU
CaMOCTOSITENIbHON pabOThl MaruCTPaHTOB, KaK MCTOYHHK JOMOJHUTEIBHOM MH(OpMAIMKU K TaKUM
pasnenam nmocoowust, kak Unit 2 “Computers” («KommbroTeps»), Unit 3 “Programming languages and
paradigms” («SI3bIKM TPOrPaMMUPOBAHUS U TAPAAUTMBI TIPOTPAMMHUPOBAHUSY ).

ABTOp Hajeercs, 4TO Marepuall, NPEACTaBIEHHBIH B mocoduu, OyneT crnocoOCTBOBaTh
aKTUBHOMY BOBJICYEHHIO CTYACHTOB B M3Y4YE€HHE HWHOCTPAHHOTO s3bIKa MNPOQECcCHOHAIBLHON
HanpasieHHOCTU. PaboTta ¢ Texkcramu (6a30BOro M MOBBILIEHHOIO YPOBHSI CIOKHOCTH) IO3BOJIMT
PacCHIMPUTh CIIOBApPHBIA 3arac, BBIMOJHEHHE KOMIUIEKCA JEKCHKO-TPaMMAaTHYECKHX YIPaKHEHUH
IMMO3BOJIMT JIYy4YlI€ OCBOUTH JICKCUKY W YBCPCHHO MCIIOJIb30BaTh I/IHOCTpElHHI:IfI SA3BIK B CUTyallUsAX
oO0LIeHuS.

Yenexos 6 NnoJIy4€eHuuU Ho6blx suanuii!



UNIT 1

CAREERINIT
LEAD-IN
1. Why have you chosen to get education for a job in IT sphere?
2. What IT specialists do you know?
3. What are the responsibilities of different computer specialists?
4. What skills do you already have for your job? What skills do you need to develop?
Different types of IT jobs and their responsibilities
a) Here you can find the list of responsibilities.
b) Look through the list of responsibilities. Find unknown words, use the dictionary to consult
their meaning.
c) If you work in IT, what are your responsibilities? What are your colleagues responsible for?

Discuss it with your partner.

to work on the full range of development activities — analysis, design, coding,
testing and implementation

to perform formal analysis of operational needs

to run data-processing equipment (data control and editing)

to facilitate systems integration

to provide messaging, data storage, networking

to develop and maintain web-based applications

to possess analytical problem solving skills

to handle customer support calls

to set up equipment

to maintain security of documents and customers

to install, configure and maintain software and hardware systems




to assess potential risks

to conduct trainings to new hires, users and technical teams as needed

to recommend process improvements

to ensure system reliability, security, integrity and performance

to conduct computer diagnostics

to extract and analyze information

to conduct computer diagnostics

to have good communication, persuasion and sensitivity

to deal with project management and problem solving

to be able to work in a team

to have patience and diplomacy, to stay calm under pressure

to have mobility and business awareness

MAKING A CLUSTER

a) Choose any IT job and make a cluster presenting responsibilities. Use ideas from table above
to make your cluster.
b) Be ready to ask and answer questions while you work in pairs.

IT Specialist




READING I

Learn new words and expressions before you read the text.

fast growing

OBICTPO Pa3BUBAIOIIUIICS, BOCTPEOOBAHHBIH, OBICTPO
pactyuui

appear, V. MOSIBIISITHCSI, BOSHUKATh
arise, v. BO3HHUKATh, POPMUPOBATHCS (context)
pursue, V. CTPEMHTHCS, TIPECIIC0BATh LEJb, IPOSBIATh HHTEPEC,

paccMarpuBartb, IPpUACPKUBATHCS

pursuc a carcer, expr.

BBIOpATh MPOQECCHIO, AT KAPBEPY (contex)

pros and cons, expr.

npeuMynecTBa U HEAOCTATKU

entry-level job

HU3IIAs JOJDKHOCTh cIienuaanucra (C JUIIOMOM, HO 0e3
OmbITa PabOThI), CTAPTOBAS OJKHOCTH, JOJDKHOCTH TIPU
npueMe Ha padoTy (context)

be an exception, expr

OBITH UCKIIFOYECHHEM

get ahead, go ahead, ph.v.

NpeyCIICBaTh, ,[[06I/ITLCH ycnexa, [0CTH4Yb yCIICXa,
OIEepekKaThb, JOCTUYDb LCIIH (context)

salary

3apruiaTa, OKJIaJl, JOHDKHOCTHON OKJIaj

varied, adj.

pa3IUYHbIN, MHOTOOOPa3HbIN, pa3HOOOPA3HBIM

versatile, adj.

MHOTOTpaHHbIN, MHOTOCTOPOHHUHN, pa3HOOOpa3HbIi,
Pa3HOIUIAHOBBIN (context)

software engineer

pa3paboTurK MPOrpaMMHOI0 00ecrieueHus, MHKEHep-
IPOrpaMMHUCT

data analyst

AHAJIMTHUK JaHHBIX

cybersecurity expert

CHEIHMAIIUCT 0 KHOepOe30macHOCTH, IKCIIEPT 1O
MH()OPMAITMOHHON 0€30MTaCHOCTH B KOMITBFOTEPHBIX CETSIX

strengths

CHUJIBHBIC CTOPOHBI, IMMOJTOKUTCIIBHBIC KAY€CTBA (context)

non-strenuous, adj.

He TpeOyomuil ycuiuii

assignment, 7.

3a/IaHue, 3a/1a49a, 00SI3aHHOCTD (context)

release, v.

BBIITYCKATh IPOrPaMMHBINA MPOAYKT

handle, v.

YIPaBIISATh, peIIaTh, 00PAIIATHCS ¢ YEM-JIH00
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meet deadline, fixed expr. HCIIONTHATH pabOTy B CPOK, CBOEBPEMEHHO BBITIOTHSITh
pabory

stay ahead, ph.v. OBITH BIIEPEIH, paOOTATh HA OTIEPEKEHUE (context)

Career in I'T: advantages and disadvantages

Computer and information systems are one
of the most fast growing industries in the
world. With so many new information

o

7 f- : oo technologies appearing, it is no surprise that
A0 CAREER I ‘W new job opportunities arise constantly and
&,, & W8~ more and more people are interested in

pursuing a career in this market. However,
before choosing an IT career, it’s a good idea
to learn its pros and cons.

IT Career Advantages

High income

Entry-level jobs may be the exception, but once you get ahead in IT, you are looking at a very
high salary. IT professionals are well-paid and live a financially stable life, which is enough for many
to consider getting into the industry.

Varied job opportunities

IT is an amazingly versatile industry. You can choose from a wide range of job opportunities,
such as becoming a software engineer, video game designer, web designer, 3D animator, data analyst,
systems analyst, cybersecurity expert, and so much more. Wherever your strengths lie, IT will have
a place for you.

Non-strenuous work

Sitting at a desk for at least eight hours a day has its disadvantages, such as developing poor
posture or gaining weight. However, sitting in a comfy office is hardly strenuous work. In IT you
won’t find a problem of working outdoors in bad weather conditions. Moreover, you might get the
perk of working from home.

Dynamic work assignments

In IT, no two projects are the same. You can be making a mobile app one day and a web
platform the next. Dynamic work of this type requires a dynamic personality. If you enjoy challenges,
then IT will be a good fit for you.

IT Career Disadvantages
Stressful environment

Deadlines are very important in IT. Projects need to be planned out, developed, tested, and
sent back to the client or released on a strict schedule. The development team usually has no control

9



over this schedule, since managers handle that side of the business. So, you can’t make many errors
or work slowly. If you decide to work freelance, then you will face clients who have no IT knowledge
and cannot explain what they want from you or the software you’re making for them. So, be prepared
to deal with a lot of miscommunication and constant stress to meet deadlines in this kind of work.

Little free time

Most jobs require sacrificing free time. IT is not an exception. Even if you’re doing everything
right, it may happen that you need to cancel a family picnic or a romantic dinner, or work weekends
when faced with a problem or a project that is running late.

Continual training and education

This last con might be considered a pro for some. IT is constantly developing, new software,
technologies, and programming languages are constantly being released, and it’s not easy to keep up
with all of that. To stay ahead of your competitors, you will need to constantly educate yourself. This
isn’t always an easy thing to do, especially if you are working long hours.

LANGUAGE DEVELOPMENT
Exercise 1.1. Find the right answer. Sometimes more than one answer can be correct.

1. What is true about IT industry?
a. New job opportunities appear continually.
b. IT industry grows at a fast pace.
c. There are no cons to an IT career.
d. More and more people want to sell things at markets.

2. What is true about IT career advantages?
a. Itis a lie that your strengths can be useful in IT.
b. IT work involves a lot of walking on foot.
c. InIT you may get the perk of working outdoors.
d. There is a wide range of job opportunities to choose from.

3. What is NOT true about IT career disadvantages?
a. There are strict deadlines for software releases.
b. The schedule is usually controlled by the managers.
c. Clients always know exactly what software they want you to make for them.
d. If you are doing everything right, you finish things on time and don’t have to work
late.

4. What is NOT true about sitting at a desk for 8 hours a day?
a. It can be a disadvantage.
b. It causes a person to lose weight.
c. Itis strenuous work.
d. Some people prefer it to working outdoors in poor weather conditions.

5. What is true about stress on an IT job?
a. It is often caused by miscommunication.
b. Trying to keep up with constantly evolving technologies can be stressful.
c. You are only stressed on weekdays during working hours.
d. You live in a constant chase to meet deadlines.

10



Exercise 1.2. a) Arrange the words in appropriate order to make up questions.

1. opportunities/do/why/constantly/job/arise/new/in IT sphere/?

5. working/an advantage/at/is/an office/what/of/?

6. your/need/you/competitors/do/of/to stay ahead/what/?

8. a problem at work /when/you/cancel/need to/may/what/faced with?

9. does/work/require/what/a dynamic/?

b. Work in pairs and ask each other questions from part A of this exercise.

Exercise 1.3. Use the appropriate preposition from the box to complete the sentences.

in with (x2) from (x2) on out at(x2)of for

1. Ifyou enjoy challenges, then IT will be a good fit  you.
2. Sitting  adesk for at least eight hours a day has its disadvantages.

3. Projects need to be planned , developed, tested, and sent back to the client.
4. Be prepared to deal a lot of miscommunication.

5. Tostay ahead  your competitors, you need to constantly educate yourself.

6. Sometimes clients can not explain what they want you.

7. In IT sector you can choose a wide range of job opportunities.

8. More and more people are interested pursuing a career in IT.

9. It’snoteasytokeep  with new technologies constantly being released.

10. You may need to work weekends when faced a problem.

11



11. Once you get ahead in IT, you are looking a very high salary.

Exercise 1.4. Revise the vocabulary from the text “Career in IT: advantages and
disadvantages”. Fill in the blanks with an appropriate vocabulary item from the box.

salary range training environment pursue face a good fit
competitors require

—

A career in IT makes sure you are not stuck in a particular position for a long period, giving you
the option of a better work  with better benefits.

If you constantly learn new things, you will be able to stay ahead of your .

To adapt to the constant change in IT industry, you will need regular .

If you can not deal with stress well, you may not be  for IT industry.

Before you  acareer in IT, you need to know its pros and cons.

Systems analyst has an average annual  of $76,300.

Working in IT allows you to dive into a wide  of industries and sectors.

If you decide to work freelance, then you will  clients who have no IT knowledge.
Managers _ meeting deadlines no matter what it takes.

LRI LD

Exercise 1.5. Match the paragraphs (1-7) with the corresponding advantage (a-g).

High income

Varied job opportunities
Non-strenuous work \ e 73
Dynamic work assignments ‘ Wy,
Stressful environment g
Little free time

Continual training and education

to Explore

e Ao o

1. Working from home, you don’t have to worry about questionable lunch break food choices,
since you can eat out of your own kitchen!

2. You will need to constantly undergo training for what’s new and potentially better than what
you’ve been using up until that point.

3. You don’t necessarily have to be good at math, logical operations, and algorithms if you want
a job in computing technology — almost all kinds of skill sets are welcome here.

4. “Statista” website declares that IT professionals working in aerospace and defense,
communications, public relations, and advertising, as well as the pharmaceutical, medical,
and biotech industry, are enjoying the highest salary.

5. Sometimes you will need to put aside your free time and get the project done, no matter what
it takes.

6. Ifyou like to take on new problems to solve, you will enjoy working in IT. Even if you work
in one specific branch — for example, virtual reality — you will meet different clients who will
have different assignments for you.

7. IT projects often deal with large sums of money, so if they encounter technical glitches,
managers will put pressure on you to make sure that all issues are resolved as quickly as
possible.

12



READING II

Learn new words and expressions before you read the text.

system-level software

CHCTEMHOE IIPOrpaMMHOE 00eCHeueHUe, CUCTEMHOE
110

embedded system

BCTPOCHHAA CUCTEMA, BCTpanBacMas CUCTEMaA

asses, V.

OLICHUBATh, JaBaTb
AHAJIU3UPOBATD (context)

OIICHKY, OnpeaAcCiIiATh,

feasible solution, expr:

BO3MOXHO€ PCUICHUC, J0IIYCTUMOC peuicHue,
IpueMJICMOC PCHICHUC, OCYHIECCTBUMOC PCHICHUC

(context)

implement a project

OCYHICCTBUTDL MMPOCKT, pCaIN30BaTh IIPOCKT

troubleshooter, 7.

CIICLIMAJIUCT, BBIABJISIIOIINI HEUCTIPABHOCTH (context)

end-user, adj.

MOJIB30BATEIIbCKHUM (context)

maintain, v. 00CITyKH1BAaTh, MOJIICP>KUBATD, o0ecrneYnBaTh
(YHKIIMOHUPOBaHUE
administer, v. aIMUHUCTPUPOBATH, OCYILECTBIIATH

aJIMUHUCTpAaTUBHBIE QYHKLIUU

good understanding of code, expr:

XOopoumee NOHMMAaHUC IMPOrpaMMHOT0 KOJ4a

test script

TECTOBas IMpOLEAypa, CLEHApUH TECTHUPOBAHUS,
TECTOBBIN CKPUIT (npogh.)

macros MaKpOKOMaH/1a, MaKpOOTIpe/IeIICHNE,
MaKpO3JIEMEHTBI, MAKPOCHI (npogh.)
pitfall, n. omnOKa, nmpodieMa, HeTOCTaTOK

pitch for, phr. v.

MIPENICTaBUTh, TIOAATh UMCKO (context)

refine specifications

COBCPUICHCTBOBATH CHGHI/I(bI/IKaIII/II/I, CTaHOapPThI,
ACTAIU3UPOBATh TCXHUYCCKHUE XaPAKTCPUCTUKHU

database management system

cuctema ynpasienus 6azamu JaHHbIX, CYB] pog.)

database integrity

1eI0CTHOCTH 0a3bl JanHbIX (/1)

13




Paragraphs 1-10 represent descriptions of different jobs in computing. Read paragraphs (1-10)
and match the description with the job in computing (a-j).

Jobs in computing

A. Business analyst

B. Software engineer

C. Systems analyst

D. Software tester

E. Technological consultant
F. Network engineer

G. Technical support manager
H. Web developer

I. Computer programmer

J. Database administrator

1. The work of a typically includes designing and programming system-level software:
operating systems, database systems, embedded systems and so on. They understand how both
software and hardware function. The work can involve talking to clients and colleagues to assess and
define what solution or system is needed, which means there's a lot of interaction as well as full-on
technical work. are often found in electronics and telecommunications companies.

2. investigate and analyze business problems and then design information systems that provide

a feasible solution, typically in response to requests from their business or a customer. They gather

requirements and identify the costs and the time needed to implement the project. The job needs a

mix of business and technical knowledge, and a good understanding of people. It's a role for
to move into and typically requires a few years' experience from graduation.

3. These are the professional troubleshooters of the IT world. Many work for hardware
manufacturers and suppliers solving the problems of business customers or consumers, but many
work for end-user companies supporting, monitoring and maintaining workplace technology and
responding to users' requests for help. Some lines of support require professionals with specific
experience and knowledge, but can also be a good way into the industry for graduates.

4. is one of the more technically demanding IT jobs. Broadly speaking the role
involves setting up, administering, maintaining and upgrading communication systems, local area
networks and wide area networks for an organization. are also responsible for security,
data storage and disaster recovery strategies. It is a highly technical role and you'll gather a wide
range of specialist technical certifications as you progress. A telecoms or computer science-related
degree is needed.

5. covers everything to do with building websites and all the infrastructure that sits behind
them. The job is still viewed as the trendy side of IT years after it first emerged. These days

is a pretty technical job and involves some hardcore programming as well as the more
creative side of designing the user interfaces of new websites. The role can be found in organizations
large and small.

6. Bugs can have a massive impact on the productivity and reputation of an IT firm. try
to anticipate all the ways an application or system might be used and how it could fail. They don't
necessarily program but they do need a good understanding of code. prepare test scripts
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and macros, and analyze results, which are fed back to the project leader so that fixes can be made.
can also be involved at the early stages of projects in order to anticipate pitfalls before
work begins. You can potentially get to a high level as a

7. Typically the provide technical expertise to, and develop and implement IT
systems for external clients. They can be involved at any or all stages of the project lifecycle: pitching
for a contract; refining a specification with the client team; designing the system; managing part or
all of the project; after sales support or even developing the code. A technical degree is preferred, but
not always necessary.

8. are true midfielders, equally happy talking with technology people, business managers and
end users. They identify opportunities for improvement to processes and business operations using
information technology. The role is project based and begins with analyzing a customer's needs,
gathering and documenting requirements and creating a project plan to design the resulting
technology solution. need technology understanding, but don't necessarily need a
technical degree.

0. are responsible for the storage, organization, and management of electronic data.
Their job is connected with developing and maintaining the computer database of various business
organizations. In performing their duties, install and test new database management
systems. They carry out assessments to identify user needs and develop database solutions effective
in meeting those needs. They also implement security plans to maintain database integrity and protect
against cyber-attacks. ensure company database systems function efficiently and meet
the requirements of an organization.

10. write and test code that allows computer applications and software programs to
function properly. They turn the program designs created by software developers and engineers into
instructions that a computer can follow. In addition, they test newly created applications and programs
to ensure that they produce the expected results. If they do not work correctly, computer

check the code for mistakes and fix them. They work closely with software developers, and in some
businesses their duties overlap. When such overlap occurs, they can do work that is typical of
developers, such as designing programs.

LANGUAGE DEVELOPMENT

Exercise 1.6. a) Find English equivalents for the following Russian expressions.

1. TecTHpoBaTh CO3/IaHHBIEC MPUIIOKEHUS U POTPaMMBbI

2. obecneunBaTh 3QPEeKTUBHYIO pabOTy 0a3 JAHHBIX KOMITAHUU

3. 3amumniathk OT Kubeparax

4. pa3pabarbIBaTh M0JIb30BaTENLCKUE HHTEPPEICH BeOCaliTOB

5. omepanuoHHas cucTeMa

6. aHaMM3MPOBATh NOTPEOHOCTH KIHEHTOB

7. OBITh BOBJIEYEHHBIM BO BCE ATAIlbl dKU3HEHHOTO LIUKJIA IPOIPAaMMHOTIO IIPOTYKTa
8. TIpoBepATH KOJ Ha HAIMYKE OLINOOK
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b) Make up sentences of your own using expressions from part a of this exercise.

Exercise 1.7. Find italicized words in the text “Jobs in Computing”. Match them with their
synonyms.

a. to look forward to
b. to serve, to operate
c. to put into effect

d. to value, to estimate

e. to manage

IMPROVE YOUR TRANSLATION SKILLS

Learn vocabulary from Unit 1 “CAREER IN IT” and translate the following sentences from
Russian into English.

1. Muorme MeuTaroT MOCTpOUTH Kapbepy B cdepe IT, MOCKONBKY 3TO AMHAMUYHO
Pa3BUBAOIIASACA COBPEMEHHAs OTPACIIb.

2. Paboras B cepe IT, HeOOXOMMO MTOCTOSHHO 00y4aThCS U COBEPIICHCTBOBATH CBOM HABBIKH,
IIOCKOJIbKY HOBBIE MPOEKThI TPEOYIOT HECTAaHAAPTHBIX PELICHUH.

3. Tlpumepsl npodeccuii B chepe [T BKITIOUAOT: WHKESHEP-TIPOTPAMMHUCT, TECTUPOBIIUK, BEO-
pa3paboTyMK, aJAMUHUCTparop 0a3 JaHHBIX, CHEHMATUCT TEXHUUYECKOM IMOAJIEPKKH,
AQHAJIUTUK, PYKOBOAUTEb POEKTOB.

4. Bwicokas 3apa0oTHas MJiaTa CYUTAETCs HECOMHEHHBIM ILUTIocoM padoTsl B IT chepe.

5. WuHorma 3akazyuk HE MOXET OOBSICHUTH TpeOOBaHMS K (PUHAIBHOW BEPCHH IPOTPAMMHOTO
MPOYKTa, IOTOMY pa3pabOTUMKY HPUXOJUTCS CTAIIKUBATHCS C HETOHUMAHHEM U CTPECCOM.

FOCUS ON WRITING

Cover letter

L Read the instructions and answer the following
a questions:
R\ - 1. What is the cover letter for?
2. What parts does it contain?
] ’Q 3. What recommendations are given to you?
\

\

\v

—

- of your job application, alongside your resume or CV.
Covering letters are not just sent as a courtesy but are an

. A cover letter is a document that you submit as part
1 \
o 28 introduction to your potential employer. They are designed

to complement your CV and provide extra information about you. The covering letter is the first

16



impression a potential employer will have of you and without a good impact, they may not progress
far with your CV.

The purpose of a cover letter is to introduce you and briefly summarize your professional
background. On average, it should be around 250 to 400 words long. A cover letter should be no
longer than one page with a font size between 10-14 points. Be sure to include your contact
information and address it directly to the hiring manager, using their name. If you are not sure who
to address the letter to, write “Dear Hiring Manager.” If the role you are applying for has a reference
number or code, be sure to include it in your letter so that human resources are able to accurately
track your application. The reference code is usually included.

A good cover letter is supposed to impress the hiring manager and convince them you’re worth
interviewing as a candidate. So, how can your cover letter achieve this?

First of all, it should complement your resume, not copy it. Your cover letter is your chance
to elaborate on important achievements, skills, or anything else that your resume doesn’t give you the
space to cover.

For example, if you have an employment gap on your resume, the cover letter is a great place
to explain why it happened and how it helped you grow as a person. If this is your first time writing
a cover letter, writing about yourself might seem complicated. But don’t worry — you don’t need to
be super creative or even a good writer.

You have to follow this tried and tested cover letter structure:

v Introduction: 1st paragraph

State clearly in your opening sentence the purpose for your letter and a brief professional
introduction.

Specify why you are interested in that specific position and organization.

Provide an overview of the main strengths and skills you will bring to the role.

v" Body: 2-3 paragraphs

Cite a couple of examples from your experience that support your ability to be successful in the
position or organization.

Try not to simply repeat your resume in paragraph form, complement your resume by offering a
little more detail about key experiences.

Discuss what skills you have developed and connect these back to the target role.

v" Closing: last paragraph
Restate succinctly your interest in the role and why you are a good candidate. Thank the reader
for their time and consideration.

Writing Exercise 1.

1. Look at the example of a cover letter. Point out several useful phrases that you can use in your
cover letter.
2. Does cover letter from exercise 1 correspond to the instructions given above?
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3. What should you add to the letter to make it better?

Thomas Beaker
717-555-0156
thomasbeaker@email.com
January 2, 2024

Dear Hiring Manager,

I am excited to apply for the position of IT Professional with Staples Plus, Inc. With over 10 years of
experience in various departments and industries, I'm excited to explore the chance of working for
such a well-known company. I'm always looking to further my knowledge in this industry and keep
up with the latest trends and research, and I feel your organization is a place where I can do just that.

I believe this position would be a great opportunity for me to expand my skills while providing top-
notch services to your organization.

Since graduating with a bachelor's degree in information technology, I have held three positions, all
of which have given me the opportunity to hone my skills and grow in my profession. In my last
position, I developed specialized software that assisted employees in productivity management,
increasing overall productivity by 15% throughout the organization. I also received the award of "Best
IT Professional of the Year" from my previous employer thanks to my knowledge, skills and
commitment to providing only the highest quality work.

Thank you for taking the time to consider my application. I look forward to hearing from you and
learning more about the open IT Professional position at Staples Plus, Inc. I believe my skills,
combined with the opportunities your organization can offer me, will help me grow as a professional
and allow me to make a positive impact on your company.

Sincerely,

Thomas Beaker

cv!

If you want to apply for a job you should present the information about yourself correctly. You can
do it with the help of CV. You will be given two examples of CV. What parts does a typical CV consist
of?

Template 1: Dennis Scherrer is applying for the position of IT engineer

Template 2: Andrew Green is applying for the position of software support engineer, Linux and Java
expert, SQL specialist

1. CV (short for Lat. curriculum vitae)
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DENNIS
SCHERRER
IT Engineer

¥ d.scherrer38@email.com
o (123) 456-7890

@ Houston, TX

Linkedin

EDUCATION

Bachelor of Science
Computer Science
Texas A&M University
2005 - 2009
College Station, TX

SKILLS

Python
Microsoft 365

Agile Project Management
Network Infrastructure

Troubleshooting
Windows/Apple OS

VPN Maintenance
Verbal Commmunication
Customer Service

CERTIFICATIONS

e MCSE
e CCNA

WORK EXPERIENCE

IT Engineer
Loomis Armored US, LLC

2020 - current

Houston, TX

Hired 1 technicians and instructed them in Agile project
management, increasing efficiency by 39%

Drafted troubleshooting guides for common technical
strategies, decreasing average ticket resolution time by 48%
Collaborated with 13 techs to upgrade VPN security,
including updating encryption methods and adding
antivirus protection, reducing chances of a breach by 67%

Developed and enhanced product security systems,
meeting 100% of client requirements

Network Engineer
ADP

2017 - 2020

Houston, TX

Created and reorganized SQL queries and scripts for internal
troubleshooting, decreasing work tickets by 28%

Analyzed escalated tickets and coached junior techs to
resolve 84% of excessive escalations

Analyzed diagnostic data to understand causes/correlations
of network issues and presented results to internal staff
Collaborated with staff to resolve network issues and
implement fixes, resulting in 31% fewer malfunctions

Systems Support Engineer

Two Sigma
2012 - 2017

Houston, TX

Managed 7 daily work tickets, prioritizing urgent needs and
scheduling projects to resolve tickets within 2 hours

Trained 8 junior techs to manage tickets, diagnose common
problems, and maintain workflows

Developed solutions for software/hardware compatibility
Installed and upgraded internal applications and
documentation, reducing installation errors by 12%

IT Support Engineer
Capital One

2009 - 2012

Houston, TX

* Resolved 12 network/software Level | tickets per shift
* Provided technical support over the phone, email, and

desktop chat, responding to all messages within 4 hours

¢ Developed online FAQ articles to address common issues,

reducing the average number of tickets by 39%

¢ Diagnosed and repaired network malfunctions including file

deletion, failed account entry, slow computer speed, and 3rd
party software compatibility issues
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ANDREW GREEN

Software Support Engineer | Linux & Java Expert | SQL Specialist

. +1-(234)-555-1234
¢ linkedin.com

@ help@enhancv.com
Q@ Austin, Texas

SUMMARY

PROJECTS

Dedicated Software Support Engineer with over 5 years of experience
specializing in Linux environments, Java application development, and SQL
database management. Exceptional analytical skills and a proven track record
of implementing solutions that enhance system performance.

EXPERIENCE

Software Support Engineer

TechGiant Solutions

& 06/2019 - Present @ Austin, Texas

« Resolved over 300 complex customer software issues, achieving a 95%
customer satisfaction rating and contributing to the team's target of
reducing client complaints by 30%.

« Implemented a streamlined process for monitering and resolving tickets in
Jira, reducing average ticket resolution time by 20%.

« Assisted in developing and deploying updates for corporate systems, which
decreased system downtime by 15% during peak usage hours.

« Provided data gathering and reporting solutions for 5 key projects, ensuring
accurate data was available for decision-making.

« Played a key role in a team that delivered a software enhancement ahead of
schedule, resulting in a 10% increase in system efficiency.

« Coordinated successfully with development teams on 10 major projects to
implement testing and deployment plans.

Java Developer

InnoSoft Technologies

& 01/2017 - 05/2019

« Developed and maintained Java applications, successfully reducing the
codebase by 20% while maintaining functionality.

+ Optimized SQL queries for the product, decreasing loading times by 25%
and enhancing the user experience.

+ Lead a small team in implementing consumer REST APIs, which increased
system interoperability by 40%.

+ Formulated continuous integration practices that improved deployment
frequency by 50%, resulting in faster time-to-market for new features.

+ Managed version control with Git for a team of 10 developers, ensuring
smooth workflow and minimization of code conflicts.

Q@ San Antonio, Texas

Backend Developer

CreativeTech Solutions

& 08/2014 -12/2016 @ Dallas, Texas

« Contributed to a key project which increased the efficiency of backend
processes by 35% through performance tuning and code optimization.

« Collaborated on 3 enterprise-level software products, enhancing
functionality and user satisfaction.

« Automated repetitive tasks using scripting, which saved approximately 10
hours of manual work per week for the development team.

» Mentored 2 junior developers, improving their productivity by 20% and
boosting team output.

EDUCATION

Master of Science in Computer Science
Texas A&M University

& 01/2011-01/2013 @ College Station, Texas
Bachelor of Science in Computer Science

The University of Texas at Austin
& 01/2007 - 01/2011 @ Austin, Texas

www.enhancv.com

Customer Support Ticketing System

Developed an open source ticket management
system, improving user experience and ticket
tracking for customer support teams.
github.com/andrewhgreen/cust-support-ticket-
system

Real-time Data Aggregation Tool

Created a lightweight tool for real-time data
aggregation from multiple sources, enhancing data
accessibility for analysis.
github.com/andrewhgreen/data-aggreg-tool

ACHIEVEMENTS

]E:J Led Software Optimization Project

Directed a team of 5 to optimize company
software, leading to a 35% enhancement in
performance metrics and subsequent user
engagement.

* Award for Customer Satisfaction
Excellence
Received the quarterly ‘Customer Hero’ award
for maintaining a 95% customer satisfaction
rate over a 6-month period at TechGiant
Solutions.

ﬁ Successful REST API Integration

Spearheaded the integration of REST API that
resulted in a 40% increase in system
interoperability and streamlined service
consumption.

' Mentorship and Team Productivity

Mentered junior developers, resulting in a
team productivity increase of 20% and
enhanced project deliverables.

SKILLS

Linux Java SQL

Python

Java Spring Framework ~ Maven

COURSES

Linux Server Management Certification
Intensive course covering advanced Linux server
setup, management, and security administered by
Linux Academy.

Certified Java Developer

Comprehensive Java development program focusing
on Java SE and Java Spring patterns, accredited by
Oracle University.

pPowered by  (CNJ Enhancy
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You are looking for a job. Find on the Internet or in the local newspaper an advertisement of a job
you would like to have.

Writing Exercise 2.

a) Write CV and cover letter to apply for a job. Remember that CV and cover letter should be
written in an appropriate style.
b) Check your grammar and punctuation.

VOCABULARY LIST OF UNIT 1 “CAREER IN IT”

administer, v.

appear, v

arise, v

asses, V.

assignment, 7.

be an exception, expr.

cover letter

Cv

cybersecurity expert

data analyst

database integrity

database management system

embedded system

end-user, adj.

entry-level job

fast growing

feasible solution, expr:

get ahead, go ahead, ph.v.
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good understanding of code, expr:

handle, v.

implement a project

macros, 7.

maintain, v.

meet deadline, fixed expr.

non-strenuous, adj.

pitch for, phr. v.

pitfall, n.

pros and cons, expr.

purSuc a carcer, expr.

pursue, V.

refine specifications

release, v.

resume, 7.

salary, n.

software engineer

stay ahead, ph.v.

strength, n.

system-level software

test script

troubleshooter, 7.

varied, adj.

versatile, adj.
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UNIT 2

COMPUTERS

LEAD-IN
1. What types of computers do you know on the basis of size, functionality, data handling?

2. What type of computer do you have at your workplace? What type of computer do you have
at home?

3. What do you use your personal computer for?

4. What do you prefer using for listening to music, watching films, surfing the net: a PC or a
smartphone? Explain your choice.

READING I

Learn new words and expressions before you read the text.

ENIAC (Electronic Numerical | 3eKTpOHHBIN TUPPOBOI HHTETPATOP U KATBKYISATOD,
Integrator and Computer)

gain popularity, fixed expr. 3aBOEBATh IMOMYJISPHOCTb, HAOUPATh MOMYJISAPHOCTb,
CTaTh NOMYJISIPHBIM

PDA (personal digital assistant) NepPCOHAIbHBIN 1 poBoi MTOMOIIIHUK,
NIEPCOHAJIBHBIN ANEKTPOHHBIN MIOMOIITHHUK,
KapMaHHBII KOMIIBIOTED

workstation paboyasi cTaHIUA

file server (halIOBBIN CEPBEP (contex)

print server CepBep MeYaTH, CTAaHIHS TIEYATH (context)

web server BeO-cepBep, cepBep, MOAKIIOYEHHBIH K  CeTu

HHTepHeT (context)

refer to, v. OTHOCHUTBCs, KacaTrbCsa, COOTHOCUTH C, CCBUIIATHCA Ha
(context)
legacy system yCeTrapeBlasa CHUCTEMA  (mpog.), HCIOAACPIKHMBACMAAL

CUCTEMA (npogh,), CUCTEMA MTPEBIIYIIETO TOKOJIEHHUS

mainframe, n. 0a30B0O€ BBIUMCIUTEIBLHOE YCTPOICTBO, IEHTPAIBHBIN
KOMIIBIOTEP mpogp.)

IBM KOMITaHMSI-TTOCTABIIUK alnapaTHOro U MpOorpaMMHOTO
obecnieyenus, IT-cepBUCOB U KOHCAJITUHTOBBIX YCIYT
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replace, v.

3aMellarb, CMCHUTD, IPUXOANUTb HA CMCHY (context)

emerge, V.

MOABJIATHCA, BOSHUKATDL, OKA3bIBATbCA (context)

tablet, 7.

IIJTaHIOICT

wearable computer

HOCHMBIN KOMIIBIOTEP

information appliance

UH(pOpMAITMOHHBIN OBITOBOI npuoop,
uH(pOpPMaLMOHHAs OBITOBAS NEKTPOHHUKA

embedded system

BCTPOCHHAA CUCTEMA, BCTpanBacMas CUCTEMaA

multi-user operating system

MHOTI'OIIOJIB30BATCJIbCKAsA OIICpallMOHHAA CUCTEMA

set up, phr.v.

yCTaHABIUBaTh, COOUPATh, PETYIUPOBATD (context)

security server

cepBep 0e30MacHOCTH, CEPBEP 3aIUTHI

database server

cepBep 0a3 naHHbIX, cepsep b/]

portable device

IIOPTATUBHOE YCTPOUCTBO

perform, v.

BBIIIOJIHATB, HWCIOJHATH, COBCPIIATH, OCYILICCTBIIATH

(context)

flexibility, n.

TUOKOCTH

computing device

BBIYHCIIUTENIHOE  YCTPOWCTBO,  BBIYMCIHTEIBHBIN
npudop

set of requirements

Habop TpeboBaHMit

non-volatile memory

HHEPrOHE3aBUCUMASI TAMSATD (npogh.)

reboot, v.

Nepe3anyCTuTh CUCTEMY, IICPE3arpy3uThb

reset, v.

BEPHYTh B HCXOJHOE COCTOSHUE, «COPOCHUTHY,
Mepe3amyCcTuTh (npog.)

Classification of computers
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Computers were not always things you could carry
around with you, or even have in your bedroom. Sixty
years ago, computers such as ENIAC, were as big as
entire apartments. They were difficult to use and cost a
lot of money to build and operate. Thus, computers were
only used by large organizations such as governments,
international corporations, and universities. Throughout
the 1950s and 1960s more and more companies wanted
computers, even if they didn't always have a good reason to own one. As a result, computers gradually
became smaller, cheaper, and more practical to own.

In the 1970s and 1980s a new type of computer started to gain in popularity. It was called the
PC or personal computer used for general purposes. For the first time in history, computers were now
for everyone. The PC started a revolution which affects nearly everything we do today. PCs are
everywhere you look today. At home, at the office, and everywhere in between. Many people still
mistakenly believe the term PC is synonymous with a desktop computer. This is not really true.
Really, any computer you use by yourself for general purposes could be called a PC. You probably
already own at least one of these types of PCs: laptop, desktop computer, PDA or personal digital
assistant, workstation. Besides PCs, there are other types of computers you probably see at work.
They are used for specific purposes. These include: file servers, print servers, web servers.

Types of computers go in and out of fashion as times changes. Older kinds of computers which
were very popular in the 20th century (1900's) are now referred to as legacy systems. These include:
mainframes, minicomputers, IBM clones. New types of computers are always coming out and
replacing existing computer types. Examples of new types of computers emerging would be netbooks,
tablet, and even wearable computers.

On the basis of functionality computers can be divided into servers, workstations, information
appliances and embedded systems. Workstations are the computers designed to primarily to be used
by single user at a time. They run multi-user operating systems. They are the ones which we use for
our day-to-day personal work. Servers are dedicated computers which are set-up to offer some
services to the clients. They are named depending on the type of service they offered: security server,
database server. Information appliances are the portable devices which are designed to perform a
limited set of tasks like basic calculations, playing multimedia, browsing internet etc. They are
generally referred as the mobile devices.

They have very limited memory and flexibility. Embedded computers are the computing
devices which are used in other machines to serve limited set of requirements. They follow
instructions from the non-volatile memory and they are not required to execute reboot or reset.
Embedded systems can be found in traffic lights, TV sets, refrigerators, coffee machines and many
more devices. Embedded systems are typically controlled by inexpensive, specialized processors
which can only handle very specific tasks.

LANGUAGE DEVELOPMENT
Exercise 2.1. Read the text and define the sentences as True or False.
1. First computers were as big as the size of the room.

2. First computers were widely spread.
3. PC is another name for a desktop computer.
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Old computers refer to as legacy systems.

In terms of use the computers are divided into digital, hybrid and analog ones.
Embedded computers are as the same as wearable computers.

Workstation can be used for high-speed calculations by a group of people.
Servers are computers which are used to process huge amounts of information.

PNk

Exercise 2.2. Complete the mind map for the text.

Types of computers

purpose

VAN

function

Exercise 2.3. Work in pairs and in turns define the terms in your own words.

1. A desktop computer is
2. A laptop is
3. An embedded system is
4. PC or personal computer is
5. Arouter is

6. A server is

7.A supercomputer is
8. A tablet is

9. A wearable computer is
10. A worskation is

Exercise 2.4. Match the types of computers classified on the basis of data handling with their
definitions.

1. Analog A. It is a computer that accepts analog signals,
converts them to digital and processes them in
digital form.

2. Digital B. It is a form of computer that uses electrical,
mechanical quantities to model the problem
being solved.

3. Hybrid C. It is a computer that performs calculations
and logical operations with quantities
represented as digits, usually in the binary
number system of “0” and “1”. It can perform
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mathematical calculations, organize and
analyze data, control industrial and other
processes.

Exercise 2.5. Use expressions from the box to complete the sentences.

desktop computer embedded system legacy system router server
supercomputer tablet wearables workstation
PDA (personal digital assistant)

=

9]

are seen in nearly every office and home today.
Nearly all electronics you can buy today are controlled by
Mainframes and minicomputers used to be cutting edge; now they are known as

In the 1990's the modern traveling businessman depended on his to organize all
his contacts and appointments.

The Wi-Fi allowed the entire office to share a single Internet connection.
Because hold large amounts of centralized data, it is critical to have daily
backup routines in place.

A typical may have up to 100 processors and speeds are measured in tens
of gigaflops.

Bill Gates predicted the rise of the PC in 2001, but not much happened until

Apple released the first iPad in 2010.
Smart watches and VR goggles are two popular forms of

. The engineer's latest 3d modeling project was so GPU intensive, that he Wouldnt even begin it

until his new arrived.

Exercise 2.6. Search the web and find information about the new types of computers developed.
Present the information to your groupmates in 10-15 sentences. You should say:

what sort of computer was invented;
where the computer was invented;

who invented the computer;

what new technology the computer uses;
what new features it has.

READING II

Before you read the text “Computers of the future”, work in pairs and discuss the following

questions:

How could developments in computing impact industry, governments and society?

What technology or gadget would you most like to see by 2030?
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What sphere of computer development can be dangerous for the humanity, if any?

Learn new words and expressions before you read the text.

artificial intelligence

I/ICKYCCTBGHHBIﬁ HUHTCIIICKT

neural network

HEUpOHHAs CETh, HEUPOCETH

recognition

PacnioznaBanue

evident, adj.

OYCBHUIHBIN, SBHBIN, ICHBIN

cutting-edge application

COBPCMCHHOC IIPUIIOKCHHUEC

target, v.

BbIABJIATH, IIJIAHUPOBATH, 3aTrparuBarb, YCTAHOBUTH
HCIb (context)

incarnation, #.

BOIINIOIICHHUEC

full-blown, adj.

HOJTHO(YHKINOHAIBHBIN, HOTHOMACIITAOHBIH (context)

binary notation, expr.

MMpeACTAaBJICHUC YUCCII B I[BOPI‘IHOﬁ CHUCTEMC CUUCIICHUA

digit

4HCIo, 3HaK, udpa ot 0 10 9, cuMBOI

rely on, phr.v.

nojlaratbCA Ha, HUCXOOUTH U3, PACCUUTHIBATL HAa,
OCHOBBIBATBCA HA (context)

DNA strand

uens JJHK

subject, v.

MOJBEPraTh, CKIOHAThH K 4eMy-I100, Ipeapacioararb

(context)

simultaneously, adv.

OJHOBPEMCHHO

parallel processing

napajijiejibHas o6pa60T1<a JaHHBIX, MapaJlJICIIBHOC
HUCIIOJTHCHUEC

fingerprinting co3anue UGPOBOTO OTIEYATKA (contexs)
occur, V. CIIy4aTbCsl, IPOUCXOIAUTh
plague, v. MIPUHOCUTH BPEJl, CTAHOBUTHLCS TIPOOIEMON

sequentially, adv.

NOCJICI0OBATCIbHO

complex computations CJ10)KHBIC BbIYMCIICHUS

to process billions of bits o0pabaTbIBaTh MUJLIMAP,IHI OUTOB
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bandwidth MIPOU3BOIUTEILHOCTD, IIPOITYCKHASI CIIOCOOHOCTh

Computers of the future

Match the texts (A-E) with their subtitles (1-6). You have one extra subtitle you do not need to

use.

1. DNA computers

2. New computers, new possibilities
3. Quantum computers

4. Wearable computers

5. Optical computers

6. Virtual reality

A. Future computers promise to be even faster than today's computers. Perhaps they will

become the size of coins and offer artificial intelligence features like expert intelligence,
neural network pattern recognition features, or natural language capabilities. Already
evident are some evolving cutting-edge applications for computer technology.

. The latest trend in computing is wearable computers. Common computer applications (e-

mail, database, multimedia, calendar) are integrated into watches, cell phones, and even
clothing. Many other wearables target outdoors enthusiasts allowing them to track their
location, altitude, calories burned, steps, speed. The Apple iWatch, now in its nineth
incarnation, is one of the best reviewed wearables to date. This small watch has many of
the functionalities of a full-blown smartphone. It lets you perform normal texting and
email duties. It has a built-in cell phone. It even has a built-in electrical heart sensor that
you can use to take an electrocardiogram and share it instantly with your doctor. A
company called MC10 is even advertising skin patches that will track various biological
processes happening in your body. Wearables are indeed a new horizon in personal
computing.

. A DNA-based computer would be radically different from a conventional computer.

Instead of storing data on silicon chips, converting data to binary notation (0s and 1s), and
performing computations on the binary digits, DNA computing would rely on data found
in patterns of molecules in a synthetic DNA strand. Each strand represents one possible
answer to the problem. A set of strands is manufactured so that all possible answers are
included. To find a solution, the DNA computer subjects all the strands simultaneously to
a series of chemical reactions that imitate mathematical computations. The advantage of
DNA computing is that it works in parallel, processing all possible answers
simultaneously. DNA-based computers could be used to perform parallel processing
applications, DNA fingerprinting, and the decoding of strategic information such as
banking, military, and communications data.
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D. The first application of quantum theory and computers occurred in 1981 at Argonne

National Laboratory. In 1985, a quantum parallel computer was proposed. Today,
physicists and computer scientists still hope that the imprecision of subatomic particles
can be used to solve problems that thus far remain unsolved. The quantum computer would
overcome some of the problems that have plagued conventional computers: namely,
sequentially following rules and representing data as a series of switches corresponding to
0 or 1. By using subatomic particles, quantum computers will have the ability to represent
a number of different states simultaneously. Manipulating these small subatomic particles
will allow researchers to solve more complex problems, such as performing complex
computations, predicting weather conditions, helping chip designers create circuits that
are presently impossibly complex.

. As microprocessor chip designers reach physical limitations that prevent them from

making chips faster, they are searching for other materials to conduct data through the
electrical circuits of computer systems. Optical computing could allow computers to
perform parallel processing tasks more efficiently and increase the speed and complexity
of computers by allowing them to process billions of bits simultaneously. Optical
computers might use fiber-optic cable, optical chips, or wireless optical networks to
process and transmit data. A more recent development — optical chips — could cut the cost
of optical communication by using Dense Wave Division Multiplexing technology to carry
more information over a fiber. This would give users increased bandwidth for connecting
to the Internet. Optical networks could be used to improve free-space optics, video
delivery, and voice communications.

LANGUAGE DEVELOPMENT

Exercise 2.7. Complete the table using information from the text.

# Advancement Advantage over current systems Application

1. | wearable computers

2. parallel processing

3. can perform complex
computations, predict
weather  conditions,
help chip designers
create complex
circuits

4. | quantum computer
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Exercise 2.8. Match the word with its synonym.

Exercise 2.9. a) Make collocations.

1. to evolve A. to use together
2. to track B. to cope with

3. to share C. to trouble

4. to overcome D. to forecast

5. to plague E. possibilities

6. to predict F. at the same time
7. functionalities G. at the same time
8. sequentially H. to develop

9. simultaneously L. to mimic

10. to imitate J. subsequently

b) Use some collocations in the sentences of your own.

1. expert processing
2. pattern networks

3. cutting-edge strand

4. silicon cable

5. binary notation

6. parallel intelligence
7. DNA applications
8. subatomic circuits

9. electrical particles

10. fiber-optic chips

11. wireless Recognition

Exercise 2.10. Discuss in pairs.

What type of computer do you consider most convenient to use for personal needs and why?
What computer would you prefer using: a desktop computer, a laptop or a tablet. Why?

Do you want a more powerful computer? If so, what computer do you want?

If you could buy a new computer, what would you like to buy?

b=
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Exercise 2.11. Paraphrase the following quotations. Which one do you agree with the most?
Why? Discuss in small groups.

Quotation 1

“To be human is to be 'a' human, a specific person with a life history and
idiosyncrasy' and point of view; artificial intelligence suggests that the line
between intelligent machines and people blurs most when a mash is made
of that identity.”

Quotation 2

“Computers are magnificent tools for the realization of our dreams, but no
machine can replace the human spark of spirit, compassion, love, and
understanding.”

Exercise 2.12. Think of your own predictions for 2040s. Choose one of the spheres listed below
and describe what innovations will have been implemented by 2040s through advances in

C

omputer technology. Prepare a presentation (6-8 slides) and share your ideas with the group.
e Computation
e Artificial intelligence
o Lifestyle
e Communication

IMPROVE YOUR TRANSLATION SKILLS

Learn vocabulary from Unit 2 “Computers” and translate the following sentences from Russian
into English.

I.

2.

[lepcoHanbHbIE KOMITBIOTEPBI UMEIOT CIIETYIOIINE XapaKTEPUCTHKU: MaJIble pa3Mepbl, OTCYTCTBHE
HEOOXO0IMMOCTH B 00CTYKMBAHUH, HU3KAas [IEHA U YHUBEPCAIbHOCTD.

[IporpamMMHOe oOecriedueHre MOMOraeT He TOJBKO PEeHIMTh MPOOIEeMbl COBMECTUMOCTH, HO H
o0ecrneyrBaeT MOIIHYIO (PyHKIIMOHAIBHOCTb U THOKOCTD.

IIpu cozmanum Windows Vista wuCmonp30Bajics UEAbIA P WHHOBAIMA M TEXHOJOTHH,
HaIpPaBJIEHHBIX Ha OFPaHUYEHHUE BO3MOXKHOCTEHN 3I0YMBIIIJIEHHUKOB 110 "B3JIOMY" KOMIIBIOTEPOB.
[lepcoHanbHBIN KOMIBIOTEP OCTAETCS OCHOBHOW MIIaTGOPMON AJIsi UTP, TOBOPUTCS B JIOKJa/e
opranuzaiuu PC Gaming Alliance (PCGA).

Microsoft npezacraBuna HOByr0 Bepcuio Iutanumiera Surface Pro, ocHaieHHyI0 Mpoiieccopom
Qualcomm Snapdragon X, KOTOpBIif TO3BOJSET YBEIUYUTH MPOU3BOAUTEIBHOCTD YCTPOICTBA B
OTAENbHBIX 3a7ja4ax Ha BeTu4uHy 110 90 % 1o CpaBHEHHUIO C MOAEIBIO IPEIBITYIIETO MTOKOJICHHUS.

1

. (transl.) xapakTepHas 0COOEHHOCTh, HHANBUIyaJIbHASI OTIIMYUTEIIbHAS YepTa
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FOCUS ON WRITING

Addressing to visuals, tables and figures in academic texts

If you are engaged into academic research at your department, it may be permissible and
appropriate to insert tables, figures and other graphics in the text of your scientific article. These
graphics may have been copied, adapted from sources of information or may be from your own
research. They need to be relevant, correctly labelled and referenced — unless they are entirely your
own work. It is important that tables and figures are used purposefully (i.e. with good reason) and
referenced correctly.

DO NOT:

e restructure data from an information source into another format (e.g. a graph, a flowchart)
without referencing the author of your information. You may structure the graph, but the author still
'owns' the research,;

e just 'plonk' a table or figure into your writing. You need to refer to its existence and
relevance to your argument in the preceding text;

e give extensive descriptions in your writing of the contents of a table or diagram. The
information in a table or diagram tells its own story — it's your job to point out its significance to your
argument.

Although visuals do largely speak for themselves, it is usual to help the reader interpret them
by briefly commenting on their main features using the language of change.

Table 1. Verbs that are used to describe visuals

You describe increasing You describe decreasing

tendencies tendencies

grow fall (to)/ decline (to)

raise/rise to drop (to)

increase decrease (to)/reduce (to)

climb to collapse

step up cut

expand go down (to)/fall (to)

improve break

shoot up/soar push down

peak at bottom out

boom dip (to)
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Table 2. Adjectives and nouns that are used to describe visuals

a slight drop

a gradual fall

a sharp decrease

a dramatic growth

a huge boom

a steep increase

a substantial climb

a considerable change
a significant reduction
a marked change

Table 3. Adverbs that are used to describe visuals

substantially

considerably

significantly

markedly

moderately

minimally

swiftly

quickly

suddenly

slightly

gradually

steadily

sharply

dramatically

hugely

rapidly

slowly
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To introduce visuals and name the parts of a diagram you can use phrases from Table 4.

Table 4. Phrases to introduce visuals, parts of a graph, diagram

Introducing visuals

Naming the parts of a graph, diagram

I'd like you to look at this graph...

Let me show you this pie chart...

Let's have a look at this model...

Let's turn to this map...

To illustrate my point let’s look at some
diagrams...

As you can see from these figures...

If you look at these photographs you'll
see...

If you look at this histogram you'll
appreciate...

If you look at this flow chart you'll
understand ...

If you look at this matrix...

If you look at this bar chart you'll notice...

The vertical axis represents total annual ...
The horizontal axis shows our ...
The curve

The solid line

The dotted line

The broken line

The shaded area

The unshaded section

The dotted column

The coloured segment

The red bar

Writing Exercise 1.

Place the correct letter in the right box. The box where you need to write a letter is coloured.

slump rise recover plunge pick up bounce
back

drop soar climb fall rally take
off

crash slide stabilize escalate decline flatten
out

rocket dip fluctuate plummet hold expand

steady
Letters:
A B »C ., D, E\ Fyy» G
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Writing Exercise 2.

a) Find a graph or diagram on the Internet and describe it using the main ideas and vocabulary from
Focus on Writing section.

b) If you have published academic research article, you can describe visuals from it.

¢) You should write 100-120 words. Check your grammar and punctuation.

VOCABULARY LIST OF UNIT 2 “COMPUTERS”

artificial intelligence

bandwidth

binary notation, expr.

complex computations

computing device

cutting-edge application

database server

diagram

digit

DNA strand

embedded system

emerge, V.

ENIAC (Electronic Numerical Integrator and
Computer)
evident, adj.

file server

fingerprinting

flexibility, .

full-blown, adj.

gain popularity, fixed expr.

graphic

IBM
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incarnation, #.

information appliance

legacy system

mainframe, 7.

multi-user operating system

neural network

non-volatile memory

occur, V.

parallel processing

PDA (personal digital assistant)

perform, v.

plague, v.

portable device

print server

reboot, v.

recognition

refer to, v.

rely on, phr.v.

replace, v.

reset, v.

security server

sequentially, adv.

set of requirements

set up, phr.v.

simultaneously, adv.

subject, v.

tablet, 7.

target, v.
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to process billions of bits

visuals

wearable computer

web server
workstation
UNIT 3
PROGRAMMING LANGUAGES AND PARADIGMS
LEAD-IN

1. What programming languages do you know?

2. What are some of the best programming languages to learn?

3. What are their special features?

4. What is, in your opinion, the easiest/most difficult part in writing a code?

In the second column of the table below you see programming language specific features. Match
the specific feature to the language it characterizes.

A. It is one of the newest programming languages to be used on
a wide-scale.
Programming language:

B. It is ancestor to many of the advanced programming

languages.
C Programming language:
Java C. It requires less time, less lines of code, and less concepts to
be taught to reach a given goal.
Python Programming language:
Ruby D. Coding in this language is stricter and has a steeper learning

curve than other languages.
Programming language:

E. It is one of the most used programming languages in the
world.
Programming language:
F. It is often considered to be the easiest language to learn,
owing to its simplicity, readability and straight forward
syntax.
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Programming language:

G. With this language you'll be able to access and manipulate the
most important computer parts like the filesystem, graphics,
and sound for any fairly sophisticated and modern program.

Programming language:
H. It is used for developing low level applications.
C Programming language:
Java I.  One of the truly greatest perks of working with this language
is that it’s completely open-sourced and free.
Python Programming language:
Ruby J. There is a sense of beauty in its coding that makes this one of
the best programs for beginners.
Programming language:

K. This language is used to develop enterprise level application

and video games.
Programming language:

L. It is regarded as combination of some of the most famous

features of Lisp, Pearl and Eiffel.
Programming language:
READING I

Learn new words and expressions before you read the text.

artificial language

WCKYCCTBEHHBIN SI3BIK

instruct, v.

JlaBaTh KOMaH]y, COOOIATh, 1aBaTh YKa3aHUS (context)

perform computation

BBIIIOJIHATH BBIYUCICHU A

binary code

JTBOUYHBINA KO

symbolic programming language

CHUMBOJIBHBIHN SI3BIK mporpaMMHpOBaHUA

assembly language

A3BIK accemOnepa

hardware, n.

anmapatHoe — obOecrieueHue (6 omauuue  om
npPOCPAMMHO20)
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restrict, v.

OFpaHI/I‘-II/IBaTb (context)

high-level language

BBICOKOYPOBHEBBIN SI3BIK IIPOrPAMMHUPOBAHMS

low-level language

HU3KOYPOBHEBBIH SI3bIK MPOTPAMMHUPOBAHUS

assembler acceMOIep, MaIIMHHBINA SI3BIK
interpreter HHTEPIIPETATOP
compiler KOMITUJISITOP, KOMITUJTUPYIOIIAst IporpaMma

source code

UCXOJHAsl MPOrpaMMma, HMCXOAHBIA KO IPOrPaMMHOTO
obecnieuenus (I10)

object code

BBIXOJHAA IMporpaMmma

convert, v.

peoOPa30OBBIBATh (context)

markup language

SA3BIK Pa3MCTKH

markup tag

TEr Pa3METKU (8 cunepmekcmo8om 0OKyMeHme)

pre-defined tag

MPEeIONPEACTNECHHBIN TET (npog.)

enable, v.

IMMO3BOJIATH, A€JIaTh BO3MOXHBIM, ITOAACPKUBATD (context)

ambiguous, adj.

HESICHBINM, HEOTHO3HAYHbIMN

debugging oTnanka (npog.)

framework MHTETPUPOBaHHAs cpeia, 6a30BOe CPeICTBO pa3pabOTKH,
KOMILJIEKC Mporpamm, GppeiMBopK (npogh.)

ancestor, 7. peaoK

script CKPHIIT, CLIeHapuil (npog.)

syntax CHHTAKCHC

software nporpammuoe obecrneuenue (I10)

functional programming

(yHKIHMOHAIBHOE IPOrPaMMHPOBAHUE

object-oriented programming

06’BCKTHO-0pI/IeHTI/IpOBaHHOC
(OOTI)

IpOrpaMMHpPOBaHUE
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Fill in the gaps with words or word combinations from the box.

compiler high-level language programs assembler machine code
assembly language low-level languages markup languages

A programming language is an artificial language that can be used to control the behavior of
a computer. It is used to write computer (1) which instruct a computer to perform
computation and/or control mechanical devices, for example, in a robot. Since the nature of scientific
research is to explore the unknown world and test new theories, programming languages are usually
the most important interface between scientists and computers. Programming languages allow people
to communicate with computers.

Unfortunately for us, computers can’t understand spoken English or any other natural

language. The only language they can understand directly is (2)  which consists of 1s and Os
(binary code).

Machine code is too difficult to write. For this reason, we use symbolic languages to
communicate instructions to the computer. For example, (3) use abbreviations such as
ADD, SUB, MPY to represent instructions. The program is then translated into machine code by a
piece of software called (4) . Machine code and assembly languages are called (5)

because they are closer to the hardware. They are quite complex and restricted to
particular machines. To make the programs easier to write, and to overcome the problem of
intercommunication between different types of computer, software developers designed (6)
which are closer to the English language.

Programs written in high—Ilevel languages must be translated into machine code by (7)
or an interpreter. A compiler translates the source code into object code — that is, it converts the
entire program into machine code in one go. On the other hand, an interpreter translates the source
code line by line as the program is running.

It is important not to confuse programming languages with (8) , used to create
web documents. Markup languages use instructions, known as markup tags, to format and link text
files. Some examples include:

v' HTML, which allows us to describe how information will be displayed on web pages.

v' XML, which stands for EXtensible Markup Language. While HTML uses pre-defined tags,
XML enables us to define our own tags; it is not limited by a fixed set of tags.

v" VoiceXML, which makes Web content accessible via voice and phone. VoiceXML is used to
create voice applications that run on the phone, whereas HTML is used to create visual
applications (for example, web pages).

A major purpose of programming languages is to provide instructions to a computer. As such,
programming languages differ from most other forms of human expression in that they require a
greater degree of precision and completeness. When using a natural language to communicate with
other people, human authors and speakers can be ambiguous and make small errors, and still expect
their intent to be understood. However, computers do exactly what they are told to do, and cannot
understand the code if it is unclear.
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LANGUAGE DEVELOPMENT

Exercise 3.1. Answer the questions.

Nk W=

Can any computers understand human language?

What is the function of assembler?

Why did software developers design high-level languages?
What is the difference between compiler and interpreter?
Why are HTML and VoiceXML called markup languages?

Exercise 3.2. Complete the sentence using one word from the box.

applications debugging framework ancestor object script syntax coding

PN RN

Many famous websites were developed on this web development .

One of the reasons to pick up this language is that its 1s easy to understand.

It is more convenient to develop web based  in Python.

It requires less time to write a simple  in this language.

___inJavais knowing how and why the project works.

This is the first purely  oriented programming language.

Clanguageisan __ to many of the advanced programming languages.

With the help of this language you will learn things like ~ programs, memory management,
and how computers work.

Exercise 3.3. Match the terms with their definitions. The diagram below will help you.

wapuadapu

AU IeN

agads
AUTPEW

4, l Algorithm J
Programmer
J [ High-Level Language (HLL) |
Compiler ¢ |
A
[ Assembly Language ]
Assembler l
[ Machine Language ]
Computer designer ¢
v | Digital Logic )
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1. program a. the language used to write a computer program before
it is turned into a machine code

2. machine code b. a language for writing computer programs that is
similar to machine code

3. assembly language c. a set of instructions which computer uses to do a
specific task

4. assembler d. a software that translates assembly language into
machine code

5. low-level language e. a set of 1s and Os that gives instructions to a computer

6. high-level language f. a program that changes computer instructions into
machine code

7. compiler g. a language for writing computer programs that looks
more like human language

8. functional programming h. a programming paradigm based on the concept of
“objects” which contain data and code

9. object-oriented programming i. a technique of programming that stress on an
evaluation of functions

10. markup language J. acomputer language that uses tags to define elements
within a document

Exercise 3.4. Solve the anagrams in the second column and match them with the words in the first
column to complete the phrases. The first one is done as an example for you.

1. high-level language (1-f)

1. high-level a. esorscp

2. computer b. orgmigpramn
3. programming c. asweg

4. problem - d. nliogvs

5. step up to the e. ltepa

6. perfect f. egguanal

7. provide a g. rargmop

8. source h. tfi
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9. compile a 1. tunsiloo

10. calculate j. ecdo

Exercise 3.5. Discuss the following questions with your groupmate:

What does a “computer-literate” person mean?

What is the role of programmers in our life?

What is the difference between program and data?

How do you cope with computer programming?

Describe your latest experience in writing a program. What programming language did you
use to write it?

Nk W=

READING II

Before you read the text “Programming languages and paradigms”, work in pairs and discuss
the following questions:

e What do you know about programming paradigms?

e Is there any difference between programming language and programming paradigm? Which
one if any?

e What are the reasons for using programming languages and paradigms?

e What are the four main types of programming paradigms?

Learn new words and expressions before you read the text.

central processing unit (CPU) LEHTPAJIbHBIN poueccop, LEHTPAJIbHBIN
BBIYUCITUTENLHBINA OJI0K

substitute, v. 3aMEHUTH

execute instruction, expr. BBITNOJIHATh MHCTPYKIIMH

regardless of, prep. HE3aBHUCHUMO OT, BHE 3aBUCUMOCTHU OT

executable program UCIIOJTHSIEMas IporpamMmma

concurrent program MHOTOTIOTOYHAS TIPOTPAMMA (npogh.)

constraint-based programming MPOrpaMMHUPOBAHUE B OTPAHUUEHUSX (npoh.)

discrete synchronous | AUCKPETHOE CHHXPOHHOE MTPOTPAMMUPOBAHUE (npogh.)

programming
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embody, v. peann30BaTh, BOILIOMIATH (context)

data abstraction abcTpakuus JaHHBIX

sequence of events MOCTIEIOBATEILHOCTh COOBITHIA

grasp, v. BOCIIPUHHUMATh, YIaBIMBATh CMBICH (conext)
tedious, adj. JUTUTEIIBHBINA, TPYLOEMKHH (context)

error prone method MTOJIBEP)KEHHBIN OITUOKAM METOJ
implementation, 7. peanuzanus

The difference between programming paradigms and programming languages is that
programming language is an artificial language that has vocabulary and sets of grammatical rules to
instruct a computer to perform specific tasks. Programing paradigm is a particular way (i.e., a 'school
of thought') of looking at a programming problem.

The term programming language usually refers to high-level languages, such as BASIC, C, C++,
COBOL, FORTRAN, Ada, and Pascal. Each language has a unique set of keywords (words that it
understands) and a special syntax for organizing program instructions. High-level programming
languages, while simple compared to human languages, are more complex than the languages the
computer actually understands, called machine languages. Each different type of CPU has its own
unique machine language. Assembly languages are lying between machine languages and high-level
languages. Assembly languages are similar to machine languages, but they are much easier to
program in because they allow a programmer to substitute names for numbers.

Machine languages consist of numbers only. Lying above high-level languages are languages
called fourth-generation languages (usually abbreviated 4GL). 4GLs are far removed from machine
languages and represent the class of computer languages closest to human languages. Regardless of
what language you use, you eventually need to convert your program into machine language so that
the computer can understand it.

There are two ways to do this: compile the program and interpret the program. A program that
executes instructions is written in a high-level language. There are two ways to run programs written
in a high-level language. The most common is to compile the program. To transform a program
written in a high-level programming language from source code into object code. Programmers write
programs in a form called source code. Source code must go through several steps before it becomes
an executable program.

There are currently 27 paradigms exist in the world. Most of them are of similar concepts
extending from the 4 main programming paradigms (see Table 5). Programming languages should
support many paradigms. Let us name 4 main programming paradigms: the imperative paradigm, the
functional paradigm, the logical paradigm, the object-oriented paradigm. Other possible
programming paradigms are: the visual paradigm, one of the parallel/concurrent paradigms and the
constraint based paradigm. The paradigms are not exclusive but reflect the different emphasis of
language designers. Most practical languages embody features of more than one paradigm.
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Each paradigm supports a set of concepts that makes it the best for a certain kind of problem. For
example, object-oriented programming is best for problems with a large number of related data
abstractions organized in a hierarchy. Logic programming is best for transforming or navigating
complex symbolic structures according to logical rules.

Discrete synchronous programming is best for reactive problems, i.e., problems that consist of
reactions to sequences of external events. Programming paradigms are unique to each language within
the computer programming domain, and many programming languages utilize multiple paradigms.
The term paradigm is best described as a "pattern or model." Therefore, a programming paradigm can
be defined as a pattern or model used within a software programming language to create software
applications.

Popular mainstream languages such as Java or C++ support just one or two separate paradigms.
This is unfortunate, since different programming problems need different programming concepts to
solve them cleanly, and those one or two paradigms often do not contain the right concepts.

It is helpful to understand the history of the programming language and software in general to
better grasp the concept of the programming paradigm. In the early days of software development,
software engineering was completed by creating binary code or machine code, represented by 1s and
0s. These binary manipulations caused programs to react in a specified manner.

This early computer programming is commonly referred to as the "low-level" programming
paradigm. This was a tedious and error prone method for creating programs. Programming languages
quickly evolved into the "procedural" paradigm or third generation languages including COBOL,
Fortran, and BASIC. These procedural programming languages define programs in a step-by-step
approach.

The next evolution of programming languages was to create a more logical approach to software
development, the "object oriented" programming paradigm. This approach is used by the
programming languages of Java, Smalltalk, and Eiffel. This paradigm attempts to abstract modules
of a program into reusable objects.

In addition to these programming paradigms, there is also the "declarative" paradigm and the
"functional" paradigm. While some programming languages strictly enforce the use of a single
paradigm, many support multiple paradigms. Some examples of these types include C++, C#, and
Visual Basic. Each paradigm has unique requirements on the usage and abstractions of processes
within the programming language.

Nevertheless, Peter Van Roy says that understanding the right concepts can help improve
programming style even in languages that do not directly support them, just as object-oriented
programming is possible in C with the right programmer attitude. By allowing developers flexibility
within programming languages, a programming paradigm can be utilized that best meets the business
problem to be solved. As the art of computer programming has evolved, so too has the creation of the
programming paradigm. By creating a framework of a pattern or model for system development,
programmers can create computer programs to be the most efficiency within the selected paradigm.
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Table 5. Programming paradigms

Imperative/ Declarative Object-Oriented
Algorithmic [ "Fynctional Pro- Logic Programming
gramming
Algol Lisp Prolog Smalltalk
Cobol Haskell Simula
PL/1 ML C++
Ada Miranda Java
C APL
Modula-3
Esterel

LANGUAGE DEVELOPMENT

Exercise 3.6. Give Russian equivalents for the following word combinations.

03N DN KW

. source code

. constraint programming
. discrete synchronous programming
. software applications
. concurrent processes

. step-by-step approach
. external event

. assembly language

Exercise 3.7. Find English equivalents for the following word combinations.

Nk =

HA KOHKpeEniHbvle cumyauuu)

S

cTaauss KOMITHJIAIINA
nporpamma, pa60Ta101ua;1 C aGCTpaKTHBIMI/I THUIIaMH JaHHBIX

8. oneHouHas QyHKIUSA

HU3KOYPOBHEBOE MPOTpaMMHPOBaHHE
YSI3BUMBIH [T OIIMOOK
00BEKTHBIN KOJ, 00BEKTHAs MporpaMmma
peoOpa30BbIBATH MCXOIHBIE TEKCTHI IPOrPaMMbl B 00BbEKTHBIE MOIYIIN
pearupytomue npooieMsl (npobnemvl, KOMopwvle USMEHAIOM  CB0€ NOBEOeHUe 8 OMBem

Exercise 3.8. Translate the following sentences into Russian.

1. Data abstraction is a programming (and design) technique that relies on the separation of

interface and implementation.

2. In computer science, a low-level programming language is a programming language that

provides little or no abstraction from a computer's instruction set architecture.

3. Early systems were frequently error-prone and difficult to modify because they made

widespread use of global data.

4. Functional programming a program can be thought of as a combination of stateless function

evaluation.
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PROJECT WORK o o,

T
PROIECT

Project 1.

When one first encounters a new programming language, the first question is usually: What can
this language ‘do’?

Choose two different programming languages, which are based on different paradigms (such as
data-oriented, imperative, object-oriented, or scripting) and:

a) compare and contrast what each language can do;

b) discuss why you should use each one, highlighting what type of applications they are most
suitable for.

Project 2.

There are numerous articles that address why software projects fail. Common software issues
include: poor software quality; inability to cope with changing requirements; hard to maintain
software; modules that do not fit together; unacceptable performance. Choose one programming
paradigm (such as data-oriented, imperative, object-oriented or scripting), and discuss what
characteristics it has that would either help, or hinder, software project development.

IMPROVE YOUR TRANSLATION SKILLS

Learn vocabulary from Unit 3 “Programming languages and paradigms” and translate the
following sentences from Russian into English.

1. TIporpaMMHCTBI HE HCIIOTB3YIOT BCE CYMIECTBYIOIINE S3BIKK; YTOOBI pa3BUBAThCS B IPOQECCHH,
JOCTaTOYHO 3HATH 4-5 CaMbIX MOMYJISPHBIX S3bIKOB.

2. CroWT 3aMeTUTh, YTO OONBIIAs YacCTh COBPEMEHHBIX S3bIKOB B TOW WJIM WHOW CTETIICHU
MOJCPKUBAET UMIIEPATUBHOE TIPOTPAMMHUPOBAHUE.

3. Tlong ommagkoif mporpaMMbl TTOHMMAETCS TPOIECC WCIBITaHUsT pabOThl TPOTpaMMbl U
UCIpaBlIeHUs] 00HAPY>KEHHBIX TIPU ATOM OLTHOOK.

4. Ecnm mporpaMMHCTy JEWCTBUE HYXKHO BBITIOJHUTH HECKOJNBKO pas, TO BBHITOJHEHUE JNEHCTBUS
11€J1eCO00Pa3HO BBIIEINTH B MAJICHBKYIO OANPOrpaMMy — IIPOLETYPY.

5. S3eixk C++ mpencTapiseT co0o0it Habop KOMaH I, KOTOPBIE TOBOPAT KOMITBIOTEPY, UTO HEOOXOAMMO
caenarb. DTOT HaOOp KOMaH I, 0OBIYHO HA3BIBAETCS UCXOAHBIN KOJI.
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FOCUS ON WRITING

Caution in formal writing

It is wise to use a cautious tone in your writing, because very often you are discussing issues in
which there is no absolutely right answer, or absolutely correct definition, or absolutely perfect
solution. If you present something as being the best way, it might easily be shown not to be the best

way.

Therefore, it is usually better to “suggest”, rather than “state”. Areas where caution is particularly

important include:

a) outlining a hypothesis that needs to be tested, (e.g. in an introduction of research paper);
b) discussing the results of a study, which may not be conclusive;
c) commenting on the work of other writers.

Table 6 contains some phrases that convey a cautious tone.

Table 6. Phrases that make the tone of your writing less categorical

Introductory verbs

seem, tend, look like, appear to be, think, believe, doubt, be
sure, indicate, suggest, estimate

Certain lexical verbs

believe, assume, suggest

Certain modal verbs

will, must, would, may, might, could, can

Adverbs of frequency

often, sometimes, usually, generally, occasionally

Modal adverbs

probably, possibly, perhaps, conceivably (compare with less
tentative adverbs like certainly, definitely, clearly)

Modal adjectives

probable, possible (compare with less tentative adjectives
like certain, definite, clear), likely, unlikely

Modal nouns

assumption, possibility, probability

That clauses

It could be the case that ...
It might be suggested that ...
It appears that ...

It may be that ...

It is likely that ...

This suggests that ...
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To-clause + adjective It may be possible to obtain
It is important to develop
It is useful to study

Another way to express caution is to use quite, rather or fairly before an adjective (e.g. a fairly
accurate summary, quite a significant correlation, a rather inconvenient location). Quite is often used
before the article. It is often used positively, whereas rather tends to be used negatively. When
referring to sources, the verb used indicates the degree of caution appropriate.

Compare:

1. Before the launch of unlocked version, rumors states that unlocked version of iPhone ...
(positive)

2. Microsoft CEO suggests that more hardware would open... (cautious)

Other verbs that imply tentative or cautious findings are: think, consider, hypothesize, believe,
claim, presume.

Writing Exercise 1.
Rewrite the following sentences in a more cautious way.

1. Older students cope better with computer apps than younger ones.
Computer manuals are difficult to understand.

3. Application software, also known as an application or an app, is computer software
designed to help the user to perform specific tasks.

4. There are cases where this would have been the only possible method of transmission.

5. These apps also make it easy to figure out what to remove if you're running out of storage
space.

Formality in verbs

A distinctive feature of academic writing style is choosing the more formal alternative when
selecting a verb, noun, or other part of speech. English often has two, or more, choices to express an
action or occurrence. The choice is often between a phrasal or prepositional verb (verb + preposition)
and a single verb, the latter with Latinate origins. Often in lectures and other instances of everyday
spoken English, the verb + preposition is used; however, for written academic style, the preferred
choice is a single verb wherever possible. This is one of the most dramatic stylistic shifts from
informal to formal style.

Less formal: Researchers looked at the way strain builds up around a fault.
Academic: Researchers observed the way strain accumulates around a fault.

A feature of most academic writing is a tendency to use rather formal verbs to express the writer’s

meaning accurately. Study the list of verbs in Table 7 below and find the meaning in each case. Some
of these verbs, e.g. hold, are used in academic writing with a special meaning.
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Table 7. Formal verbs and their use

to adapt The simulation Aas also been adapted extensively for use
in Asian ...

to arise Inverse problems arise in many branches of science and
mathematics, ...

to carry out The largest study was carried out as a sub-project of the

Academy of ...

to characterize

Today’s era is characterized by dynamic, yet focused IT
partnership.

to clarify

AT helps to clarify any contradictions in an AS and...

to concentrate on

The final part of that study concentrated on the use of
'video-recall' ...

to demonstrate

... and new experimental evidence has demonstrated that

to determine

The IDA evidence code was experimentally determined...

to discriminate

... a failure to discriminate between the GFP devices and
SCPDs ...

to focus on

... this term focused on integrated resource management

to generate

Clients may generate byte-range requests without having
received this header.

to hold Once you've added items to it, Melon will hold the bits and
pieces of ...
to identify More than 30 reasons have been identified ...

to indicate

The survey indicates that for

developments have ...

opportunities new

to overcome

Let us see what exactly computer rage is, and how you can
overcome it.

to prove

This paper proves that interactive systems are ...

to yield

Such surveys yield single-digit percentages at best ...
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Writing Exercise 2.

Choose a verb from the box that reduces the informality of each sentence. You may need to change
the tense to fit the sentence.

assist determine establish investigate reduce fluctuate
increase raise create eliminate

1. Expert Systems can Aelp out the user in the diagnosis of problems.

2. This program was set up to improve access to medical care.

3. Research expenditures have gone up to nearly $350 million.

4. Researchers have found out that this drug has serious side effects.

5. The use of optical character readers (OCRs) should cut down the number of problems with mail
service.

6. Building a nuclear power plant will not get rid of the energy problem completely.
7. Researchers have been looking into this problem for 15 years now.

8. This issue was brought up during the investigation.

9. Engineers can come up with better designs using CAD.

10. The emission levels have been going up and down.

VOCABULARY LIST OF
UNIT 3 “PROGRAMMING LANGUAGES AND PARADIGMS”

artificial language

ambiguous, adj.

ancestor, 7.

assembler

assembly language

binary code

central processing unit (CPU)

compiler

concurrent program

constraint-based programming

convert, v.
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data abstraction

debugging

discrete synchronous programming

embody, v.

enable, v.

error prone method

executable program

execute instruction, expr.

framework

functional programming

grasp, v.

hardware, n.

high-level language

implementation, .

instruct, v.

interpreter

low-level language

markup language

markup tag

object code

object-oriented programming

perform computation

pre-defined tag

regardless of, prep.

restrict, v.

script

sequence of events

software
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source code

substitute, v.

symbolic programming language

syntax

tedious, adj.

UNIT 4
DATABASE MANAGEMENT SYSTEMS
LEAD-IN
1. What is a database?
2. What kind of information can you find in databases?
3. What is the purpose of database management system?
4. What examples of database management systems do you know? What are their differences?

Oracle, MySQL, Microsoft SQL Server, PostgreSQL are the most popular database systems.
Match the specific feature to the databases system it characterizes.

1. It is one of the most popular databases for web-based
applications. It’s free, and it is frequently updated with features and
security improvements.

2. It is ideal for large organizations that handle enormous databases
and need a variety of features.
Oracle

3. It is ideal for organizations that need a robust database
MySQL management tool but are on a budget.

Microsoft SQL Server 4. It is available on Linux as well as Windows-based platforms.

PostgreSQL 5. PostgreSQL is one of several free popular databases, and it is
frequently used for web databases.

6. You are able to access visualizations on mobile devices.

7. It 1s ideal for organizations with a limited budget that want the
ability to select their interface and use JSON.

8. It works very well with other Microsoft products.
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9. The first version of this database management tool was created in
the late 70s.

Learn new words and expressions before you read the text.

database 0a3a JaHHBIX

database management system cucteMa ynpasieHus 6azamu ganabix, CYB]]

(DBMS)

related data CBsI3aHHAs C YeM-Tn00 nHpopMarHs

implicit property HESIBHOE CBOMCTBO (npogh.)

coherent, adj. CBSI3HBIN, KOTEPEHTHBIH (context)

inherent meaning HCXOIHOE 3HAYEHUE

preconceived application 3apaHee 3a/IaHHOE PUMCHCHHE

reliable, adj. HaJIeKHBIH

complexity, . CJIO’KHOCTB, KOA(P(PUIIUEHT CI0XKHOCTH

entry, n. BBOJI, BBEJICHHBIE TAHHBIC (context)

general-purpose software nporpamMmmHoe obecnieuenue (I10) obmiero Ha3HaYeHUS

constraint of data OTpaHUYCHUE TAHHBIX (context)

query, 7. 3ampoc

malfunction, 7. HEUCTIPABHOCTD

unauthorized access HEaBTOPU30BAaHHBIN JOCTYII, HECAHKIIMOHUPOBAHHBIN
JOCTYI

malicious access 3JI0HAMEPEHHBIN JOCTyN

deploy, v. pa3BepThIBaTh
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READING I

Databases
— — Databases and database technology have a
] | - major impact on the growing use of computers. It is
fair to say that databases play a critical role in
almost all areas where computers are used,
including  business, electronic = commerce,
engineering, medicine, genetics, law, education,
and library science.

A database is a collection of related data. By
data, we mean facts that can be recorded and that
have implicit meaning. For example, consider the
names, telephone numbers, and addresses of the
people you know. You may have recorded this data
in an indexed address book or you may have stored it on a hard drive, using a personal computer and
software such as Microsoft Access or Excel. This collection of related data with an implicit meaning
is a database.

A database has the following implicit properties:

e A database represents some aspect of the real world, sometimes called the miniworld or the
universe of discourse (UoD). Changes to the miniworld are reflected in the database.

e A database is a logically coherent collection of data with some inherent meaning. A random
assortment of data cannot correctly be referred to as a database.

e Adatabase is designed, built, and populated with data for a specific purpose. It has an intended
group of users and some preconceived applications in which these users are interested.

In other words, a database has some source from which data is derived, some degree of
interaction with events in the real world, and an audience that is actively interested in its contents.
The end users of a database may perform business transactions (for example, a customer buys a
camera) or events may happen (for example, an employee has a baby) that cause the information in
the database to change. In order for a database to be accurate and reliable at all times, it must be a
true reflection of the miniworld that it represents; therefore, changes must be reflected in the database
as soon as possible.

A database can be of any size and complexity. For example, the list of names and addresses
referred to earlier may consist of only a few hundred records, each with a simple structure. On the
other hand, the computerized catalog of a large library may contain half a million entries organized
under different categories — by primary author’s last name, by subject, by book title — with each
category organized alphabetically.

A database may be generated and ma’ntai’ed manually or it may be computerized. For
example, a library card catalog is a database that may be created and maintained manually. A
computerized database may be created and maintained either by a group of application programs
written specifically for that task or by a database management system.

A database management system (DBMS) is a collection of programs that enables users to
create and maintain a database. The DBMS is a general-purpose software system that facilitates the
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processes of defining, constructing, manipulating, and sharing databases among various users and
applications. Defining a database involves specifying the data types, structures, and constraints of the
data to be stored in the database.

An application program accesses the database by sending queries or requests for data to the
DBMS. A query typically causes some data to be retrieved; a transaction may cause some data to be
read and some data to be written into the database.

Other important functions provided by the DBMS include protecting the database and
maintaining it over a long period of time. Protection includes system protection against hardware or
software malfunction (or crashes) and security protection against unauthorized or malicious access.
A typical large database may have a life cycle of many years, so the DBMS must be able to maintain
the database system by allowing the system to evolve as requirements change over time.

It is not absolutely necessary to use general-purpose DBMS software to implement a
computerized database. We could write our own set of programs to create and maintain the database.
In either case — whether we use a general-purpose DBMS or not — we usually have to deploy a
considerable amount of complex software. In fact, most DBMSs are very complex software systems.

LANGUAGE DEVELOPMENT

Exercise 4.1. Make a summary of database management systems specific features after reading
the text “Databases”. Your summary should contain 6-8 sentences. Be ready to present your
summary to your groupmates.

Exercise 4.2. a) Match the words from two columns to make up an expression.
b) Use some expressions in sentences of your own.

1. random a) data

2. malicious b) applications
3. preconceived ¢) malfunction
4. software d) access

5. facilitate e) coherent

6. retrieve f) process

7. inherent g) meaning

8. logically h) assortment

Exercise 4.3. Find English equivalents for the following Russian word combinations.

. BBITIOJTHSATH BBIOOPKY JTAHHBIX

. TIOAJIEPKUBATh 0a3bl TAHHBIX

. HajZiexkHast 0a3a TaHHBIX

. pelakTupoBaTh HHPOPMALIHIO

. XpaHUTH JTaHHbIE

. 3apaHee 3a1aHHBIA HA0Op

. CBSI3aHHBIE JIAHHbIE

. 3aMPOC JaHHBIX

. IpUCYIIIeE 3HAYCHUE

10. mosmy4ark 1OCTYI K HHGOPMAaIUN
11. oGHOBIATH HHPOPMALIUIO

12. COBMECTHOE HCIIOIb30BaHNE JAaHHBIX

O 00 1N DN K W~
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Exercise 4.4. Find on the Internet some additional facts about Oracle, MySQL, Microsoft SQL
Server, PostgreSQL. Work in pairs, be ready to ask and answer questions.

READING II

Learn new words and expressions before you read the text.

interrelated data B3aUMOCBS3aHHEIE JaHHBIE

disparate information HecorocTaBuMas uHdopmarus

numerical analysis YHCIIOBOM aHaIHN3

bulk, 7. MAacCUB JAaHHBIX

spreadsheet, 7. AJIEKTPOHHAs Ta0nuIa

tabular form tabnmuuHas Gopma

attribute, n. OTIPEICTISIONTUH JICMEHT, IPU3HAK, KPUTCPUH (contex)

flat-file database OJTHOYpOBHEBAs 0a3a JaHHBIX (npog.)

cross-reference record TepeKpecTHast 3aIUCh

aggregate calculation 00001IEHHOE BBIYHMCIICHNUE, arPETMPOBAHHOE BHIUMCIICHUE
(npog.)

referential constraint CIIPAaBOYHOE OIPAHUYEHUE (npogh.)

referential integrity CCBIJIOYHAsI LIEJIOCTHOCTD, LIETIOCTHOCTD HAa YPOBHE CCHUIOK

How databases work

In the early days of computing, a database generally consisted of a single file that was divided
into data blocks that in turn consisted of records and fields within records. The COBOL language was
(and is) particularly suited to reading, processing, and writing data in such files. This flat file database
model is still used for many simple applications including “home data managers.” However, for more
complex applications where there are many files containing interrelated data, the flat file model
proves inadequate.

All computer databases are made up of tables. These tables contain records and each record is
made up of some number of fields, columns and rows which are designed to provide an organized or
arranged mechanism for managing, storing and retrieving information. A field is a single piece of
information; a record is one complete set of fields; and a file is a collection of records. For example,
a telephone book is analogous to a file. It contains a list of records, each of which consists of three
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fields: name, address, and telephone number. An alternative concept in database design is known as
Hypertext. In a Hypertext database, any object, whether it is a piece of text, a picture, or a film, can
be linked to any other object. Hypertext databases are particularly useful for organizing large amounts
of disparate information, but they are not designed for numerical analysis.

To access information from a database, you need a database management system (DBMS).
This is a collection of programs that enables you to enter, organize, and select data in a database.

Databases are useful as one can manipulate data, update records in bulk, perform complex
calculations and retrieve records that match particular criteria. The collected information could be in
any number of formats (electronic, printed, graphic, audio, statistical, combinations). There are
physical (paper/print) and electronic databases. A database could be as simple as an alphabetical
arrangement of names in an address book or as complex as a database that provides information in a
combination of formats.

Some databases provide numeric information, such as statistics or demographic information.
Examples of these are Census Bureau databases and databases containing stock market information.
You can also find databases that collect only image information (EBSCOhost image collection), audio
information (MP3 or wav files), or a combination of any of the above types. CNN's site has a search
option that provides access to news articles and the original video and audio files that accompanied
them. Meta-databases are databases that allow one to search for content that is indexed by other
databases. GOLD is an example of this kind of database.

There are thousands of different types and manufacturers of computer databases. A few
common examples are Microsoft Access, Oracle and MySQL. Some computer databases are
completely free, while others cost tens of thousands of dollars. Databases are used around the world
by nearly every business in the twenty-first century, including vast government databases that contain
huge amounts of information about citizens.

If you’re familiar with spreadsheets like Microsoft Excel, you’re probably already accustomed
to storing data in tabular form. It’s not much of a stretch to make the leap from spreadsheets to
databases. Just like Excel tables, database tables consist of columns and rows. Each column contains
a different type of attribute and each row corresponds to a single record.

For example, imagine that we were building a database table that contained names and
telephone numbers. We’d probably set up columns named “FirstName”, “LastName” and
“TelephoneNumber.” Then we’d simply start adding rows underneath those columns that contained
the data we’re planning to store. If we were building a table of contact information for our business
that has 50 employees, we’d wind up with a table that contains 50 rows.

Databases are actually much more powerful than spreadsheets in the way you’re able to
manipulate data. Here are just a few of the actions that you can perform on a database that would be
difficult if not impossible to perform on a spreadsheet:

e Retrieve all records that match certain criteria
e Update records in bulk

e Cross-reference records in different tables

e Perform complex aggregate calculations

You can correlate information from multiple tables in a database by creating foreign key
relationships between the tables.
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LANGUAGE DEVELOPMENT

Exercise 4.5. a) Translate the following sentences into Russian.

1
2
3
4
5
6.
7
8
9
1

1.

2.

Some can manipulate only one collection of data — a table — at a time; these database programs
are called flat-file database managers.

When a firewall detects suspicious activity, it sends an alert in the form of a pop-up window
or email to notify the computer's user or the network manager that someone might have tried
to break in.

When a calculation uses an aggregate function, it's called an aggregate calculation which you
create by defining a new calculated field.

In the context of relational databases, a foreign key is a referential constraint between two
tables.

Referential integrity is a relational database concept in which multiple tables share a
relationship based on the data stored in the tables, and that relationship must remain
consistent.

b) Work in pairs and take turns defining ital/icized word combinations from part a.

Exercise 4.6. Find Russian equivalents to the following word combinations.

. flat-file database

. interrelated data

. relational model

. manipulating data table
. access information

data bulk

. physical database

. numerical information
. pop-up window

0. candidate key

Exercise 4.7. Find English equivalents for the following words and word combinations.

1
2
3
4
5
6.
7
8
9
1

. IETTOCTHOCTh CChUTOYHBIX JJAHHBIX, CCBUIOYHAS IIEJIOCTHOCTD
. OTPa3UTh U3MECHEHUS

. oOparmarscs ¢ 3ampocoM K 0a3e JaHHBIX

. cucreMa ynpasienns 6a3zamu gaHHbeix (CYB]I)

. TabiuIa

oubnuorpaduueckas 6a3za JaHHBIX

. IOJTHOTEKCTOBas 06a3a JaHHbIX
. Tpacdryeckas uHpopManus

. CyMMapHbI€ BBIYHCIICHUS

0. BHELITHHM KITIOY
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IMPROVE YOUR TRANSLATION SKILLS

Learn vocabulary from Unit 4 “Database management systems” and translate the following
sentences from Russian into English.

1. ba3a maHHBIX — 3TO CTPYKTypHpOBaHHas WH(OpPMAaLUs, KOTOpas XPAaHUTCS B CBA3aHHBIX
AIIEKTPOHHBIX TAOIUIAX.

2. TIlepenagya 60IBIIMX MACCUBOB JAHHBIX — 3TO MPOrPAMMHBIN MEXaHU3M, pa3paOOTaHHbIHN IS
nepeMenieHus: 0onpmoro o0bemMa JaHHBIX MyTeM METOJO0B ONOKHMPOBaHUSA, KOMIPECCUU U
Oydepuszanuu A TOro, 4TOOB ONTUMH3UPOBATH BPEMsI IIEPEHOCA.

3. BaHemHwuii K04 — 3TO MOJIE B PEISAIUOHHOM Tal/uIe, KOTOPOE COBMAIAET C MOTEHIIMATBLHBIM
KITFOYOM JIPYTON TaOIHIIBI.

4. CcpuioyHas 1I€JIOCTHOCTh O3HAYaeT, YTO BHEIIHUM KJIIOU B J1I000# Tabnuile JOKEH BCeraa
COOTHOCHUTBHCS C COOTBETCTBYIOIICH CTPOKOM B CIIPABOYHON TaOJIHIIE.

5. Ilpu co3manuu 6a3wl manHbix Oracle ucnonbp3oBancs sA3bIK Java ¢ pacmupenuem PL/SQL,
Onaromapst 4eMy yOalloCh JOOWMTHCS BaKHBIX MPEUMYIIECTB, B YaCTHOCTH, YI0OHOE
MacIITadupoBaHue U OOIMUPHBINA (HYHKIIHOHA.

FOCUS ON WRITING

Modals
Modal verbs used in academic writing tend to have three main meanings:
e Ability
May and can are similar but can is more common.
Study the following: The assessment ... may be made in a variety of ways.

e Degrees of certainty
Will and should are used for predictions of near certainty (will is stronger). Study the following:
Improved soft should lead to lower cost.

e May and might both suggest possibility.
Study the following: Landfill carbon sequestration might supplement fossil fuel combustion.
Would and could are used in conditional situations (not always with if).
Study the following: ... estimates of the model’s parameters could conceivably be computed.

Modal verbs that express degrees of certainty are presented in Table 8.

Table 8. Degrees of certainty

could/might weak inference/low possibility
may stronger/perhaps, quite possibly
should strong/moderate possibility, probable
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must very strong/certainly
will strongest/very certainly
might low possibility

may low possibility
won’t/wouldn’t

can’t/couldn’t impossibility

Degrees of obligation

Must suggests strong obligation; should is for recommendations.
Study the following: ... to obtain a total estimate ... several approximations must be used. ...
a primary research emphasis ... should then be on identifying ...

Writing Exercise 1.

Complete the following sentences with a suitable modal verb of ability.
The question is whether democracy survive in such difficult conditions.
Fifty years ago a new house be bought for $1500.
Students be expected to write more than one long essay a week.
The mistakes of past historians now be clearly seen.
Jenkins (1976) argued that aluminum be used in place of steel.

M

Writing Exercise 2.

Complete the following sentences with a suitable modal verb of certainty.
It not be surprising if the company were bought by Microsoft.
Various situations lead to a user’s loss of confidence.
Other studies confirm that a permanent shift in system use occur.
By 2020 most children have internet access by the age of five.
If the pressure is lowered, the reaction take place more quickly.

SNk W=

Writing Exercise 3.

Use a suitable modal verb of obligation to complete the following sentences.
1. Students studying abroad take some of their favourite gadgets with them.
2. All reports be returned to the main administrator by June 6th.
3. First-year undergraduates take at least three modules from the list below.
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Writing Exercise 4.

Use a modal verb in place of italicized words and phrases. You might need to reconstruct the
sentence rather than substitute words.

1. The scientist found it impossible to present her analysis because she had not collected all her data.
2. There is a low possibility that the shipment arrived yesterday afternoon.

3. It is quite likely that such software is available at the market.

4. Partners are likely to see benefits from his simulation program.

VOCABULARY LIST OF
UNIT 4 “DATABASE MANAGEMENT SYSTEMS”

aggregate calculation

attribute, 7.

bulk, 7.

coherent, adj.

complexity, .

constraint of data

cross-reference record

database

database management system (DBMS)

deploy, v.

disparate information

entry, n.

flat-file database

general-purpose software

implicit property

inherent meaning
interrelated data
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3AK/IIOYEHHUE

Llensto mocobus “English for Programmers. Part I paccmarpuBaeTcsi coBepILIEHCTBOBaHUE
yMeHUH B 007acTH mpodeccCHoHaIbHOM KOMMYHHUKAIMM IO cieayromuM temam: “Career in IT”
(«Kappepa B ob0mactu HMH(POPMAIMOHHBIX TexHOJOTHi»), “Computers” («KommbroTeps»),
“Programming languages and paradigms” («f3bIkm HporpaMMHUpPOBAHUS U  TAPATUTMBI
porpaMMHUpoBaHusy ), “‘Database management systems” «Cucrembr Yrnpasnenus bazamu JlaHHBIX,
CYB».

[TocoOre MOXXHO HCHOJNIB30BaTh KaK OCHOBHOE, TaK M JIONOJHHUTEIBHOE, Hapsiay C
umeromuMucs nocobusmu s maructpanTtoB (“English for Master’s Students”, “English for
Graduate Students”).

Pa3zHooOpa3Hble JIEKCUKO-TpaMMaTUYeCKUe YIPAaKHEHUs, 3aJJaHUs Ha COBEPIIEHCTBOBAHUS
HaBBIKOB I1€PEBO/IA, IPOEKTHBIE 3a/1aHNUs, OTJEJIbHBII OJ0K MaTepHralia 1o pa3sBUTHIO HaBbIKOB MHChMa
CIOCOOCTBYIOT aKTUBHOMY BOBJICUEHUIO MaruCTpaHTOB B y4eOHBII mpoliecc, NOBbIIIAs MOTUBALIHIO
K U3Y4YEHHUIO MHOCTPAHHOTO SI3bIKa NPO(PECCUOHATLHON HAIIPABIEHHOCTH.

ABTOp yBEpeH, UTO 3HAHWE AHIVIMICKOrO $3bIKA CIYKHUT HAJEKHBIM IUIAIAPMOM IS
KapbepHOT'O POCTa B YCIOBHSIX 3HAUUTEIHLHONW KOHKYPEHIIMH Ha PhIHKE Tpyaa, ocodenHo B IT cdepe.
VYBepeHHOe BIIaJICHUE HHOCTPAHHBIM S3IKOM OTKPBIBAET 3HAYUTEIIHHBIC TOPU3OHTHI JIJISl peasii3aliuu
JUYHOCTHOTO MOTEHIIMala U aMOUIIMO3HBIX KaphEPHBIX MIIAHOB.
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adj.
adv.
context
expr.
fixed expr.
Lat.
n.
ph.v.
prep.

transl.

npog.

CIIUCOK YCJOBHBIX COKPAILIEHUH
adjective, UMsl IpUiIaraTeIbHOE

adverb, napeune

MIPY TIEPEBOJIE CIIOBA YUUTHIBAICS KOHTEKCT MPEIJIOKECHUST/Ppaspl
expression, BBIpaKCHHE

fixed expression, pUKCHPOBAHHOE BBIPAXKCHHE
Latin, cCIIOBO TAaTUHCKOTO TIPOUCXOMKICHHUS

noun, UMs CyIIeCTBUTEIBHOE

phrasal verb, pa3oBbIii rIaro

preposition, TPEITIOT

translation, nepeBop

verb, TIIaroi

npodeccruoHanbHO-OPUEHTHPOBAHHAS JIEKCHKA
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IMPHJIOKEHUE

ADDITIONAL TEXTS AND EXERCISES

ADDITIONAL TEXT 1
Algorithms. Types of Algorithms

Learn new words and expressions before you read the text.

implement, v. pa3pabareiBaTh (HampuMep, NPOTPaMMHBIA IMPOAYKT),
pean30BbIBaTh COBMECTHMOCTD (Pa3iIMUYHbIX IIIATHOpPM),
yCTaHABJIMBATh POTPAMMHBIN TPOLYKT

devise, v. CO3JaBaTh IJIaH, 3ayMbIBaTh, IPUIYMBIBATh, H300pETaTh
(context)
appropriate, adj. TIPUEMIIEMBIH, HEO0OXOIMMBIH, 000CHOBaHHBIH,

MIPUTOJIHBIN, BO3MOXKHBIU (context)

problem-solving method METOJl peleHus MpoOJieMbl, TNpoleaypa pelIeHus
poOIEeMBI

computation, 7. MalINHHOE BLIYHUCIIEHUE

data structure, expr. CTPYKTYpa JIaHHBIX

go hand in hand COTMPOBOX/IaTh, OBITH  TECHO  CBA3aHHBIM,  OBITh

HEPa3pbIBHO CBA3AHHLIM C yeM-I1100

byproduct, . MOOOUYHBIN MPOAYKT

endproduct, 7. KOHEYHBIN TPOAYKT

conversely, adv. MIPOTUBOIOI0XHO, B IPOTUBHOM ClTydae, HallpOTUB
manage complexity, expr. OOPOTHCS CO CIIOKHOCTSIMU (context)

decompose, v. MOJIBEPraTh JEKOMITO3UIINH, pa30oWparh Ha COCTAaBHBIC

4acCTH, pa36I/IBaTB

subtask, 7. rmoa3azaya
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fraction, 7. 1071, TpOOk, IPoOHAs 4acTh YHCIa

tailor, v. aJIalTHPOBaTh, KOPPEKTUPOBaTh, pa3pabaThiBaTh IS
CHEUAIBHBIX 3a0a4 (context)

sophisticated mathematical | cioxHBII MaTeMaTUYECKUN aHAIH3

analysis

analysis of algorithms

aHaJIN3 aJITOPUTMOB, U3YUYCHUC aJITOPUTMOB

additition, n. CIIOJKEHHE

multiplication, . YMHOXEHHE

division, n. IeJICHUE

integer, n. YHCJIO, [IEJIOYHMCIICHHAs IIEPEMCHHA (context)

polynomial, 7.

IIOJIMHOM

data fitting, expr:

AlIpOKCUMalA JaHHbIX, BBIPABHUBAHUC JaHHBIX

integration, n.

cOopka, uHTerpanus HHHOPMAITMOHHBIX CUCTEM (context)

priority queue, expr.

IIPUOPUTC3UPOBAHHAA OYCPCIAb, OUCPCAb C IIPUOPUTCTOM

(npog.)

heap data structure, expr:

NUpaMUIaIbHAs CTPYKTYpa JaHHBIX

heap sort, expr.

ApPpEBOBUHAA COPTUPOBKA

indirect heap, expr.

HEJIUHEWHas COPTUPOBKA, JTMHAMHUYCCKAasA COPTHPOBKA

merging

CIIMAHUC

“divide-and-conquer” paradigm

napajgurMa «pasaeiisii U BIacTBY» (npog.)

reasonable, adj.

MPUEMIIEMBIH, aJICKBaTHEIH, 00OCHOBAHHBIMN,

ONpaBIAHHBIN (context)

restricted range, expr.

OrpaHU4YCHHAA 0071aCTh

digital property, expr.

dpoBoe CBOHCTBO

radix, n. OCHOBaHHE alTOPUTMOB, OCHOBAaHHE, OCHOBHON 00BEM
BBIOOPKH, OCHOBAaHHUE CUCTEMBI CUUCIICHUS (context)

insert, v. BKITFOYaTh, TOJACTABIIATh, BHOCUTH (context)

stack, n. KOMIIJIEKC, CTEK (npogh.)
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priority assignment, expr. IIPUOPUTE3UPOBAHHAS 3aa4a (npog.)

intrinsic, adj. BCTPOEHHBI, IPEIONPEAEIICHHBIN

sequential searching, expr: MOCJIEZIOBATEIBHBIN TTOUCK

hashing XELIUPOBaHUE, IepeMelIeHHE, panaoMu3aLus,
pa3MelIeHHe C HMCIOJb30BaHUEM (DYHKIIMH PACCTaHOBKHU
(npog.)

biased data, expr: HEpPaBHOMEPHO-pacHpe/IeICHHbIC IaHHbBIC

quicksort OBICTpasi COPTUPOBKA

When one writes a computer program, one is
generally implementing a method of solving a problem,
which has been previously devised. This method is often
Types of independent of the particular computer to be used: it’s
likely to be equally appropriate for many computers. In
any case, it is the method, not the computer program
itself. The term algorithm is universally used in computer
science to describe problem-solving methods suitable for
implementation as computer programs.

= Algorithm

Algorithms are the “stuff” of computer science: they are central objects of study in many, if
not most, areas of the field. Most algorithms of interest involve complicated methods of organizing
the data involved in the computation. Objects created in this way are called data structures, and they
are central objects of study in computer science. Thus, algorithms and data structures go hand in hand:
data structures exist as the byproducts or endproducts of algorithms, and thus need to be studied in
order to understand the algorithms. Simple algorithms can give rise to complicated data structures
and, conversely, complicated algorithms can use simple data structures.

When a very large computer program is to be developed, a great deal of effort must go into
understanding and defining the problem to be solved, managing its complexity, and decomposing it
into smaller subtasks which can be easily implemented. It is often true that many of the algorithms
required after the decomposition are trivial to implement. However, in most cases there are a few
algorithms the choice of which is critical since most of the system resources will be spent running
those algorithms.

The sharing of programs in computer systems is becoming more widespread, so that while it
is true that a serious computer user will use a large fraction of the algorithms, he may need to
implement only a somewhat smaller fraction of them. However, implementing simple versions of
basic algorithms helps us to understand them better and thus use advanced versions more effectively
in the future.

Also mechanisms for sharing software on many computer systems often make it difficult to
tailor standard programs perform effectively on specific tasks, so that the opportunity to reimplement
basic algorithms frequently arises. Computer programs are often overoptimized. It may be worthwhile
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to take pains to ensure that an implementation is the most efficient possible only if an algorithm is to
be used for a very large task or is to be used many times. In most 7 situations, a careful, relatively
simple implementation will branch: the programmer can have some confidence that it will work, and
it is likely to run only five or ten times slower than the best possible version, which means that it may
run for perhaps an extra fraction of a second. By contrast, the proper choice of algorithm in the first
place can make a difference of a factor of a hundred or a thousand or more, which translates to
minutes, hours, days or more in running time. Often several different algorithms (or implementations)
are available to solve the same problem.

The choice of the very best algorithm for a particular task can be a very complicated process,
often involving sophisticated mathematical analysis. The branch of computer science where such
questions are studied is called analysis of algorithms. Many of the algorithms that we will study have
been shown to have very good performance through analysis, while others are simply known to work
well through experience. We will not dwell on comparative performance issues: our goal is to learn
some reasonable algorithms for important tasks. But we will try to be aware of roughly how well
these algorithms might be expected to perform. Below are brief descriptions of the basic algorithms.

Algorithms for doing elementary arithmetic operations such as addition, multiplication, and
division have a very long history, dating back to the origins of algorithm studies in the work of the
Arabic mathematician al-Khowdrizmi, with roots going even further back to the Greeks and the
Babylonians. Computers have built-in capabilities to perform arithmetic on integers and floating-
point representations of real numbers; for example, Pascal allows numbers to be of type integer or
real, with all of the normal arithmetic operations defined on both types. Algorithms come into play
when the operations must be performed on more complicated mathematical objects, such as
polynomials or matrices.

So, mathematical algorithms include fundamental methods from arithmetic and numerical
analysis. We study methods for addition and multiplication of integers, polynomials, and matrices as
well as algorithms for solving a variety of mathematical problems which arise in many contexts:
random number generation, solution of simultaneous equations, data fitting, and integration. There
are several sorting applications in which a relatively simple algorithm may be the method of choice.
Sorting programs are often used only once (or only a few times). If the number of items to be sorted
is not too large (say, less than five hundred elements), it may well be more efficient just to run a
simple method than to implement and debug a complicated method.

Elementary methods are always suitable for small files; it is unlikely that a sophisticated
algorithm would be justified for a small file, unless a very large number of such files are to be sorted.
Other types of files that are relatively easy to sort are ones that are already almost sorted or ones that
contain large numbers of equal keys. Simple methods can do much better on such well-structured
files than general-purpose methods. So, sorting methods for rearranging files into order are of
fundamental importance. A variety of methods are priority queues (e.g. elementary implementations,
heap data structure, algorithms on heaps, heap sort, indirect heaps, advanced implementations,
selection (finding the smallest element (or finding the smallest elements) in a file), and merging.

The “keys” used to define the order of the records in files for many sorting applications can
be very complicated. For example, consider the ordering function used in the telephone book or a
library catalogue. Because of this, it is reasonable to define sorting methods in terms of the basic
operations of “comparing” two keys and “exchanging” two records. Most of the methods we have
studied can be described in terms of these two fundamental operations. For many applications,
however, it is possible to take advantage of the fact that the keys can be thought of as numbers from
some restricted range. Sorting methods, which take advantage of the digital properties of these
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numbers are called radix sorts. These methods do not just compare keys: they process and compare
pieces of keys.

Radix sorting algorithms treat the keys as numbers represented in a base-M number system,
for different values of M (the radix) and work with individual digits of the numbers. In many
applications, records with keys must be processed in order, but not necessarily in full sorted order and
not necessarily all at once. Often a set of records must be collected, then the largest processed, then
perhaps more records collected, then the next largest processed, and so forth. An appropriate data
structure in such an environment is one, which supports the operations of inserting a new element and
deleting the largest element. This can be contrasted with queues (delete the oldest) and stacks (delete
the newest). Such a data structure is called a priority queue. In fact, the priority queue might be
thought of as a generalization of the stack and the queue, since these data structures can be
implemented with priority queues, using appropriate priority assignments.

Applications of priority queues include simulation systems (where the keys might correspond
to “event times” which must be processed in order), job scheduling in computer systems (where the
keys might correspond to “priorities” which indicate which users should be processed first), and
numerical computations (where the keys might be computational errors, so the largest can be worked
on first). A fundamental operation intrinsic to a great many computational tasks is searching.
Searching methods for finding things in files are also of fundamental importance. Normally we think
of the information as divided up into records, each record haling a key for use in searching. The goal
of the search is to find all records with keys matching a given search key.

The purpose of the search is usually to access information within the record (not merely the
key) for processing. Sequential Searching is the simplest method for searching is simply to store the
records in an array, then, look through the array sequentially each time a record is sought. Sequential
List Searching is the seqsearch program, which uses purely sequential access to the records, and thus
can be naturally adapted to use a linked list representation for the records.

Binary Search: if the set of records is large, then the total search time can be significantly
reduced by using a search procedure based on applying the “divide-and-conquer” paradigm: divide
the set of records into two parts, determine which of the two parts the key being sought be longs to,
then, concentrate on that part. Binary tree search is a simple, efficient dynamic searching method,
which qualifies as one of the most fundamental algorithms in computer science.

A completely different approach to searching from the comparison based tree structures of the
last section is provided by hashing (Separate Chaining, Open Addressing, Analytic Results): directly
referencing records in a table by doing arithmetic transformations on keys into table addresses. If we
were to know that the keys are distinct integers from 1 to N, then we could store the record with key
i in table position 7, ready for immediate access with the key value. Hashing is a generalization of this
trivial method for typical searching application. Several searching methods proceed by examining the
search keys one bit at a time (rather than using full comparisons between keys at each step). These
methods, called radix searching methods (Digital Search Trees, Radix Search Tries, Multiway Radix
Searching, Patricia), work with the bits of the keys themselves, as opposed to the transformed version
of the keys used in hashing.

As with radix sorting methods, these methods can be useful when the bits of the search keys
are easily accessible and the values of the search keys are well distributed. The principal advantages
of radix searching methods are that they provide reasonable worst-case performance without the
complication of balanced trees; they provide an easy way to handle variable-length keys; some allow
some savings in space by storing part of the key within the search structure; and they can provide
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very fast access to data, competitive with both binary search trees and hashing. The disadvantages are
that biased data can lead to degenerate trees with bad performance (and data comprised of characters
is biased) and that some of the methods can make very inefficient use of space. These methods are
related to each other and similar to sorting methods.

Some of these algorithms are used as the basis for other algorithms. Selection and merging
are complementary operations in the sense that selection splits a file into two independent files and
merging joins two independent files to make one file. The relationship between these operations also
becomes evident if one tries to apply the “divide-and-conquer” paradigm to create a sorting method.
The file can either be rearranged so that when two parts are sorted the whole file is sorted or broken
into two parts to be sorted and then combined to make the whole file sorted. An elementary sorting
method that is often taught in introductory classes is bubble sort: keep passing through the file,
exchanging adjacent elements, if necessary; when no exchanges are required on some pass, the file is
sorted. Quicksort is the sorting algorithm, which is probably more widely used than any other.

The study of algorithms is interesting because it is a new field (almost all of the algorithms
are less than twenty-five years old) with a rich tradition (a few algorithms have been known for
thousands of years). New discoveries are constantly being made, and few algorithms are completely
understood.

EXERCISES TO THE ADDITIONAL TEXT 1

Exercise 1.1. Give the translation to the following words and words combinations presented in
the table below. If necessary, consult with the dictionary.

English word or word combination Russian equivalent
1. heap data structure a)
2. insertion sort b)
3. general-purpose method 9)
4. adjacent elements d)
5. shell sort e)
6. divide-and-conquer algorithm f)
7. bubble sort g)
8. variable-length coding h)
9. quicksort 1)
10. sorting algorithm 1)

Exercise 1.2. Translate the following sentences from English into Russian.

1. In 1830, Charles Babbage invented the Analytical Engine, which was different from its
predecessors because, based on the results of its own computations, it could make decisions
such as sequential control, branching, and looping.

2. The utilities use different algorithms that emphasize storage efficiency at the expense of speed.

3. The software simultaneously repositions the transported pixels and the polygons they form to
warp the emerging image so the pixels move steadily toward the positions they occupied in
the picture from which they came.
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10.

The compression program uses some variation of a scheme generally called LZ (after its
creators, Lempel and Ziv) adaptive dictionary-based algorithm.

Although the algorithm was initially designed for small datasets, its efficiency significantly
diminishes when applied to large-scale data due to its exponential time complexity.

While many algorithms rely on recursive strategies to simplify problem-solving, some, like
dynamic programming, optimize performance by storing intermediate results to avoid
redundant calculations.

Since the sorting algorithm's stability is crucial for maintaining the relative order of equal
elements, developers often prefer algorithms like merge sort over quicksort in such scenarios.
Although machine learning models depend heavily on the quality of training data, the
underlying algorithms must also be carefully tuned to prevent overfitting and ensure
generalization.

Because graph traversal algorithms such as breadth-first search and depth-first search have
different use cases, selecting the appropriate one depends on whether the goal is shortest path
discovery or connectivity analysis.

While cryptographic algorithms are designed to secure data through complex mathematical
operations, advances in computational power continually challenge their robustness,
necessitating ongoing research into more secure methods.

Exercise 1.3. Translate the sentences from Russian into English. You may need to consult with
the dictionary while doing the exercise.

10.

LleHTpanbHbIi IpoIieccop BCe CTaBUT B PEXKUM OKMJAHMS, YTO MO3BOJISIET 3alUCATh aJipec
BO3BpATa B CTEK.

[Mudposast moanuch OOBIYHO CO3JAETCS IYTEM BBIUYMCIEHUS CBEPTKH COOOIIEHUS WM
3HAUEHUS Xell-PyHKIUH.

OmnepannoHHast CUCTEMa CTaBUT 3Ty OMNEpalfio B 04epeb AJIs MOCIeIyIOIEro BbITOIHEHUs
B YKa3aHHOE BPEMs B COOTBETCTBHH C 3aIIPOCAMHU, KOTOPHIE TIEPEAIOTCS Ha 3aIIOMHHAIOIIEE
YCTPOMCTBO.

Uum XpaHHT XapaKTEPUCTHKH Ppa3HBIX MY3bIKaJbHBIX WHCTPYMEHTOB B BHIE Habopa
MaTeMaTH4YeCKUX ONMUCAHUH, Ha3bIBAEMbIX AITOPUTMAMH.

HecmoTpss Ha TO, YTO aJrOpuUTM COPTHPOBKH OONagaeT BBICOKOH CTaOWIBHOCTHIO W
3(pPEeKTUBHOCTBIO MPHU paboTe ¢ OOJBIIMMHU 00bEMaMH JaHHBIX, €ro peanu3aius Tpedyer
3HAUUTENILHBIX 3aTpaT MaMsTH, YTO MOXKET CTaTh KPUTHYHBIM B YCIIOBHSIX OTPaHHMYCHHBIX
pecypcoB.

XOTs alTOPUTMBI TIOMCKA KpaTdalliero MyTH IIHPOKO MPHUMEHSIOTCS B HaBUTAI[HOHHBIX
cucreMax, UX 3(pQPEeKTUBHOCTh 3aBUCHT OT CTPYKTYpbI rpada M HalIW4dus 3BPHUCTUUYECKHX
(GYHKIMI, YTO 3a4aCTyI0 YCIOXKHSIET UX HaCTPOUKY.

ITockonbKy aJropuTMbl MAIIMHHOTO OOyuY€HHs OCHOBBIBAIOTCSI Ha 00paboTKe OOIBIINX
MacCHBOB JaHHBIX W CJOXXHBIX MaTeMaTHUECKUX MOjelel, WX oOydeHue Tpedyer
3HAUUTENIbHBIX BBIYMCIUTEIBHBIX PECYPCOB U BPEMEHHU, OCOOEHHO MpH HCIOJIb30BaHUU
TyOOKHX HEHPOHHBIX CETEH.

HecmoTps Ha TO, 4YTO ajropuTMbl MIM(PPOBaHUS OOECIIEUMBAIOT BBICOKHH YpOBEHb
0€30MaCHOCTH JTAHHBIX, Pa3BUTHE KBAHTOBBIX BBIYHCIICHUN CTABUT MO yTPO3Y MX CTOWKOCTH,
YTO BBI3BIBAET HEOOXOAMMOCTH Pa3pabOTKU HOBBIX KPUNTOTPpahUIECKHX METO/IOB.

XOTs aJTOPUTMBI YaCTO MIPUMEHSIOTCS ISl pEIIeHUs 3aa4d ONTUMHU3AINH Oarofapsi CBoen
MIPOCTOTE U CKOPOCTH, OHU HE BCETJa JAl0T ONTUMAIIbHBINA PE3ybTaT.

ITockonpKy anropuTMbl JUHAMHUYECKOIO HPOrpaMMHUPOBAHMS MO3BOIAIOT 3()(HEKTUBHO
pemarb 3aJadd C ONTUMH3AIMEd U TOBTOPSAIOUIMMUCSA TOA33/Ja4aMH, UX IPHUMEHEHHE
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3HAUUTENIFHO YIPOILAET pa3paboTKy PelIeHUH JUisl CIOKHBIX 33a7a4, TAKMX KaK BBIYHCIICHHE
IIOCJIEI0BATENBHOCTEN WIIM MapLIPyTOB.

Exercise 1.4. Work with the italicized words from the text. Give definitions to them using the
dictionary. The first definition is presented as an example for you.

The italicized word from the text Definition

1. Algorithm a) a process or set of rules to be followed in
calculations or  other  problem-solving
operations, especially by a computer.

2. Computer program b)

3. Computer science c)

4. Computation d)

5. Subtask e)

6. Mathematical analysis f)

7. Multiplication g)

8. Division h)

ADDITIONAL TEXT 2

Learn new words and expressions before you read the text.

punch, v. HAHOCHTE (context)

teletype, n. OyKBONUIIYIIMKA TererpadHblid anmapar, AUCTAHIIMOHHOE
MeYaTaroIee yCTPOUCTBO

CRT terminal TepMUHAT C YyCTpoiicTBoM oroOpaxenuss Ha OJIT,
SKpaHHBIA TEPMUHAT

compiler, 7. KOMIOWISITOP (npogh.)

assembler, 7.

acceMOiep (npog.)

timesharing system, expr.

CHCTEMa C pacrpeieiecHHeM BPEMEHU

editing facility, expr.

CpeICTBA PEIAKTUPOBAHMS

cumbersome, adj.

YTOMUTEIbHBII, TPOMO3JIKHMA, TPOOIEMATUYHBIN (context)

Integrated Development Interface
(IDE)

MHTETpUPOBaHHAs cpeia pa3padoTKu

vector graphics, expr.

BEKTOpHas rpaduka

event handling, expr:

yTnpaBiieHHe COOBITUAMU, 00pabOTKa COOBITHH (context)

large-scale schematic

KpyInHoMacIuTabHasi cxema

context-free programming, expr:

KOHTEKCTHO-HE3aBUCHUMOE IPOrpaMMHUPOBAHHUE (npog.)
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toolkit, 7. WHCTPYMEHTAapUi, IaKeT HWHCTPYMEHTAJIbHBIX CPEICTB
pa3paboTKu

low-latency execution, expr: PEKUM BBITIOJTHEHUS C MaJIOH 3a/IePIKKOM

uptime, 7. neproa paboToCcrmocoOHOTO COCTOSHUS, allTalM (npogh.)

protocol stack, expr: MaKeT MPOTOKOJIOB, CTEK POTOKOJIOB

operating system settings, expr: YCTaHOBOYHBIC MTAPAMETPBI OTICPAITMOHHON CHCTEMBI

deployment, n. BHEJPCHUE

Remote Procedure Call (RPC) CepBep BHI30BA YIAICHHBIX JaHHBIX

wrapper, A. oboiouka (Harpumep, QYHKIMOHATIBHAS) (context)

widget, n. BHJIKET

top-level window, expr: OKHO BBICIIIETO YPOBHS

Visual Programming Environment

The first programmers used pencil and paper to sketch out a
series of commands or punched them directly on cards for input into
the machine. However, as more computer resources became
available, it was a natural thought that programs could be used to help
programmers create other programs. The availability of Teletype or
early CRT terminals on timesharing systems by the 1960s encouraged
programmers to write simple text editing programs that could be used
to create the computer language source code file, which in turn would
be fed to the compiler to be turned into an executable program.

VISUAL BASIC ENVIRONMENT

The assemblers and BASIC language implementations on the first personal computers also
included simple editing facilities. More powerful programming editors soon evolved, particularly in
academic settings. One of the best known is EMACS, an editor that contains its own LISP like
language that can be used to write macros to automatically generate program elements. With the many
other utilities available in the UNIX operating system, programmers could now be said to have a
programming environment— a set of tools that can be used to write, compile, run, debug, and analyze
programs. More tightly integrated programming environments also appeared.

The UCSD “p-system” brought together a program editor, compiler, and other tools for
developing Pascal programs. While this system was somewhat cumbersome, in the mid-1980s
Borland International released (and steadily improved) Turbo Pascal. This product offered what
became known as an “integrated development interface” or IDE. Using a single system of menus and
windows, the programmer could edit, compile, run, and debug programs without leaving the main
window.
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The release of Visual Basic by Microsoft a few years later brought a full graphical user
interface (GUI). Visual Basic not only ran in Windows, it also gave programmers the ability to design
programs by arranging user interface elements (such as menus and dialog boxes) on the screen and
then attaching code and setting properties to control the behavior of each interface object. This
approach was soon extended by Microsoft to development environments for C and C++ (and later,
Java) while Borland released Delphi, a visual Pascal development system. So what is visual
programming environment?

VPE is software, which allows the use of visual expressions (such as graphics, drawings,
animation or icons) in the process of programming. These visual expressions may be used as graphical
interfaces for textual programming languages. They may be used to form the syntax of new visual
programming languages leading to new paradigms such as programming by demonstration or they
may be used in graphical presentations of the behaviour or structure of a program.

Today visual programming environments are available for most languages. Indeed, many
programming environments can host many different languages and target environments. Examples
include Microsoft’s Visual Studio.NET and the open-source Eclipse, which can be extended to new
languages via plug-ins. In short, VPE is a visual programming environment, which supports general
purpose visual programming. Theoretically, it can be used to create any application or system.

It is based on both structural (vector graphics, graphs, capable of event handling) and
nonstructural graphics (raster graphics without event handling), therefore graphs in schematics can
be used to define inputs, outputs, bodies, groups, wires, and connectors of elements as well as event
handling related to them. VPE is very suitable for designing complex large-scale schematics. VPE is
visual development environment, or integrated development environment, for rich visual
programming, with the following features:

Context-free programming environment: no strictly specialized;

Multi-platform: Linux, *BSD, Mac OS X, Solaris, Windows;

Multi-language: Python, C, C++, C#, Java, JavaScript, Tcl, Lua;

Multi GUI toolkit: Gtk, Qt, Tk (Tkinter), Fltk, Swing, Forms;

Decentralized and distributed systems;

Real-time systems;

Low-latency execution with very fast feedback;

Continuous execution and document modification;

With 100% uptime of application;

0. Running existing protocol stacks/suits in different threads, or even processes, and
communicating with them;

11. No need to restart application after document (e.g. SCADA) is modified to accept local or

global changes.

S0 PN U AW

In the VPE, visual elements can be graphically designed, programmed in one of supported
programming languages (such as Python or C), saved and arranged in /ibraries. After basic elements
are built and stored into the libraries, they can be used for the construction of schematics, which are
basically documents. It is possible to save a document for later use. Full object serialization is
supported by default, so after closing and reopening of the application, and loading the previously
saved document in the application, it is theoretically possible to repeat the same conditions under
which the document was previously operating.

The initial code is located in the document, but event handlers are located in the elements.
Elements can be programmed in various languages, such as: Python, Tcl, C, etc. Primarily in the
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application itself, but it is advisable to use the Python programming language because it can directly
affect the state and behavior of the program/document and all its parts. For instance, it is possible to
change the visual appearance of main application, or even operating system settings.

Whole environment is dynamic, meaning that it can be changed at runtime, and adapted to the
specific needs. For instance, when designing, it is necessary to see all the options in the VPE, but
after deployment, it is needed to prohibit the possibility of drawing and programming to avoid errors
and unexpected situations, and reduce the chance for error. VPE is a multi-platform application that
runs on all modern operating systems. It is written for use on the Linux operating system, but can also
be used in other operating systems. VPE is primarily designed to create SCADA applications.
SCADA applications require high precision in numerical operations, which is one of the reasons why
Python programming language is used. In addition to accuracy, SCADA systems also require highly
reliability.

After designing the general solution using the Python programming language as proof of concept,
it is suggested to optimize the solution for the greater execution speed and lower memory usage in
the C programming language. VPE comes with all the necessary standard libraries for most of basic
operations, and these are mainly operating system libraries, such as: threading, processing, socket,
http, ftp, RPC client/server, etc. Main reference implementation of VPE is written in Python, Tcl, and
C programming languages.

GUI toolkits used are Tk (Tkinter) and Gtk (PyGtk), but in parallel the application can use other
GUI toolkits, such as: Qt, Wx, Forms, Swing, SWT, etc, and their wrappers for different programming
languages. Different widgets are available only in an independent top-level window that corresponds
to that GUI toolkit. The reason for this is the inability of a GUI toolkit to recognize widgets from
other GUI toolkits. It should have in mind that VPE is not a GUI editor, but abstract visual editor with
a programmable document and elements. VPE is the next generation of visual programming
languages, similar to Auto CAD & LabVIEW, allowing complex programmable graphics. VPE can
create context-free applications allowing for example telecommunications and other electronics
equipment working together in same document, in other words, different unrelated devices can
friendly work together in a complex system.

EXERCISES TO THE ADDITIONAL TEXT 2

Exercise 2.1. Give the translation to the following words and words combinations presented in
the table below. If necessary, consult with the dictionary.

English word or word combination Russian equivalent
1. handling a)
2. distributed system b)
3. low-latency execution c)
4. raster graphics d)
5. context-free e)
6. real-time system f)
7. visual editor g)
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Exercise 2.2. Answer the questions using information from the text.

MRS

What was VPE primarily designed for?

What is GUI?

Describe the importance of Visual interface design.

Name the feature of VPE.

Why it is important to study detailed code or functions of windows/visual programming,
rather there are many professional tools like Visual Studio etc. available that do the same in
mush less time as compared to write a detailed code?

What are the reports used in graphics application?

Exercise 2.3. Translate the sentences from English into Russian. You may need to consult with
the dictionary while doing the exercise.

1.

10.

The first application was developed in the 1950s for handling radioactive materials.

The AWT (Abstract Windowing Toolkit) is a set of classes that provide a graphical user
interface.

Knuth also did important work in areas such as LR (left-to-right, rightmost) parsing, a context-
free parsing approach used in many program language interpreters and compilers or detail.
Raster data is easy to work with, but the “coarseness” of the grid means that it does not capture
much local variation.

A wrapper is used to compress and encrypt software that is being sold over the Internet.
While navigating through the integrated development environment intuitive interface, the
developer meticulously customized the layout to optimize workflow efficiency and enhance
visual clarity for complex project management.

Although the visual debugging tools provided real-time feedback on code execution, the
programmer had to carefully interpret layered graphical representations to identify subtle
inconsistencies in the application's user interface.

Since the visual environment supports drag-and-drop component assembly, designers can
rapidly prototype user interfaces; however, they must still write underlying code to implement
advanced functionalities that are not accessible through visual means alone.

Because the development environment integrates version control with visual tools, team
members can seamlessly compare interface changes over time, but understanding these
differences requires familiarity with both graphical and textual representations.

Although the software offers extensive customization options for visual themes and layout
configurations, configuring these settings often involves navigating complex menus and
understanding underlying configuration files to achieve a cohesive development workspace.

Exercise 2.4. Translate the sentences from Russian into English. You may need to consult with
the dictionary while doing the exercise.

1.

2.

OmneparmonHast cuctema peanbHoro BpemeHn (OCPB) 3T10 omepanmnoHHas cucrema,
HaIleJICHHAs: Ha 00pa0OTKy 3alpOCOB MPUTIOKECHHI CUCTEMBI PeallbHOTO BPEMEHHU.

B KxoMIObpIOTEpHOM NPOrpaMMHUPOBAHUU 3TO TpaUUECKHil 3JEMEHT MOJIb30BaTEIbCKOIO
uHTepdeiica.
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3. PacnpeneneHHble BBIUMCIEHUS — 3TO O0ONAaCTh BBIYMCIMTEIBHBIX MAIIUH U CHCTEM
BBIYHCIICHUS, KOTOPBIE H3Y4alOT PACHpe/IeIeHHbIE CHCTEMBI.

4. Hauunas c¢ 1970-x onepamumonnas cuctema UNIX mpemycmarpuBana B cebe CTpOUYHBIN
penakTop (ed umu ex) u SKpaHHBIN penakTop (vi).

5. TlocnenoBarenbHOE YMOpsAOYEHHE OOBEKTAa O3HAYAET COXpAHEHHWE 3HAYEHUS OObEKTa B
7110001 MOMEHT BpEMEHH.

6. B coBpemMeHHBIX BU3yalbHBIX Cpeiax pa3padboTky, Takux kak Visual Studio Code u JetBrains
Rider, unTerpanus cucteM KOHTPOJISI BEPCUI OCYIIECTBIISCTCS Yepe3 BCTPOCHHBIE TUIarvHBI,
YTO 3HAYMTENIBHO YIPOILAET yIpaBIeHUE NMPOoeKTaMu U obecnieunBaer 6osee 3dhdhekTuBHOE
KOMaHJIHOE COTPYAHUYECTBO.

7. Wcnonp3oBanue drag-and-drop unTepdeiicoB B BU3yalbHBIX Cpefax pa3padOTKU IMO3BOJISET
pa3paboTunkaM OBICTPO CO3/1aBaTh IOJIH30BATEIILCKUE HMHTEP(hEch 0e3 HEOOXOAMMOCTH
MUCaTh KOJA BPYYHYIO, OTHAKO MPU 3TOM BO3HUKAECT PHCK CHM)KEHUS TMOKOCTH W TOYHOCTHU
HACTPOMKH JIEMEHTOB.

8. BusyanbHbIe cpeabl pa3pabOTKH, MOAIEPKUBAIOIINE aBTOMAaTHYECKYI0 TeHEpalrio KoJa Ha
OCHOBE TpaHUyecKHMX MOJENeH WIM JuarpaMM, 3HAYUTEIBHO YCKOPSIIOT —MpOIecc
MPOTOTHITMPOBAHMS U TTO3BOJISIIOT CHU3UTH BEPOSATHOCTH OMIMOOK INMPH peau3aliu On3Hec-
JIOTHKH.

9. Hecmorpst Ha mpeuMyIIecTBa BH3YaJbHBIX Cpel pa3paOOTKH B IUIaHE MHTYHUTHBHOCTH H
OBICTPOTHI CO3AaHMsI TPUIIOKEHHI, UX OTPaHUYEHHAs! THOKOCTb 110 CPABHEHUIO C TEKCTOBBIMHU
pelaKkTopaMy WHOTIA MPUBOIUT K CIOKHOCTH PEATM3allii HECTAaHIAPTHBIX PEHICHUH WIH
ONTHUMU3AIMY TIPOU3BOUTEIEHOCTH.

10. CoBpemeHHBIE BU3YyaIbHbIE CPEAbl pa3padOTKH aKTHBHO BHEAPSAIOT (DYHKIIMH aHAIIN3a KO/Ia U
AaBTOMAaTHUYECKOTO HCIIPABICHHUs OLIMOOK, 4YTO CIIOCOOCTBYET TIOBBIIICHHIO KayecTBa
MIPOrPaMMHOTO 00ECTICUYeHHS U CHIKEHUIO BPEMEHH Ha ATAIbl TECTUPOBAHUS U OTIIAJIKH.

Exercise 2.5. Work with the italicized words from the text. Give definitions to them using the
dictionary. The first definition is presented as an example for you.

The italicized word from the text Definition
1. Vector graphics a) Vector graphics are digital images created
using a series of commands or mathematical
formulas that define lines, shapes, and curves in
a two-dimensional or three-dimensional space.

2. Assembler b)
3. Programming editor c)
4. Operating system d)
5. Development environment e)
6. Library f)
7. Context-free programming g)
8. Reliability h)
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