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ВСТУП

Навчальна дисципліна «Англійська мова за професійним спрямуванням»

належить  до  обов’язкових  навчальних дисциплін підготовки  студентів  надає

студентам здатність спілкуватися  англійською мовою. 

Метою  навчальної  дисципліни  «Англійська  мова  за  професійним

спрямуванням» є:

–   практичне  оволодіння  студентами  іноземною  мовою  професійного

спрямування,  формування  професійної  іншомовної  комунікативної

компетентності для використання іноземної мови в різних сферах професійної

діяльності;

–  формування навичок читання іншомовних текстів за фахом і вміння

передавати отриману з них інформацію в усній та письмовій формах;

–  розвиток уміння сприймати на слух іншомовну інформацію і будувати

мовленнєву дію в ситуаціях професійного спілкування.

Основними завданнями вивчення навчальної дисципліни є:

практичне:  формувати  у  студентів  загальні  та  професійно  орієнтовані

комунікативні  мовленнєві  компетенції  (лінгвістичну,  соціолінгвістичну  і

прагматичну) для забезпечення їхнього ефективного спілкування;

освітнє:  формувати  у  студентів  методичну  компетенцію;  розвивати

уміння вчитися; сприяти розвитку здібностей студентів до самооцінювання та

здатності  до  самостійного  навчання;  навчати  встановлювати  міжпредметні

зв’язки з навчальними дисциплінами, які вивчаються у ЗВО;

пізнавальне: залучати студентів до таких академічних видів діяльності,

які  активізують  і  сприяють  подальшому  розвитку  їхніх  пізнавальних

здібностей;
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розвиваюче: допомагати студентам у формуванні загальних компетенцій

з метою розвитку їхньої особистої мотивації (цінностей, ідеалів); зміцнювати

впевненість студентів як користувачів мови, а також їхнє позитивне ставлення

до вивчення мови;

соціокультурне:  формувати  у  студентів  уміння  і  готовність  досягати

порозуміння  з  представниками  інших  соціумів,  усвідомлювати  важливі  й

різнопланові  міжнародні  соціокультурні  проблеми  та  діяти  відповідно  у

культурному розмаїтті професійних та академічних ситуацій.

Компетентності та програмні результати навчання.

Вивчення  навчальної  дисципліни  надає  можливість  здобути

компетентності, потрібні для подальшої професійної діяльності:

Z 1 – Здатність до абстрактного мислення, аналізу і синтезу;

Z 2– Здатність вчитися і оволодівати сучасними знаннями;

Z 3 – Здатність застосовувати знання у практичній ситуації;

Z 5 – Здатність спілкуватися іноземною мовою.

    Засвоєння змісту навчальної дисципліни забезпечує формування таких

програмних результатів:

N 6  –  Вміти розв’язувати задачі аналізу та синтезу засобів, характерних

для спеціальності;

N  8  –  Вміти  системно  мислити  та  застосовувати  творчі  здібності  до

формування нових ідей;

N  12  –  Вміти  ефективно  працювати  як  індивідуально,  так  і  у  складі

команди;

N  21  –  Якісно  виконувати  роботу  та  досягати  поставленої  мети  з

дотриманням вимог професійної етики.

У результаті вивчення навчальної дисципліни студент повинен знати: 
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–  граматичні структури, орфографічні, орфоепічні, акцентологічні норми

та правила синтаксису, що є необхідними для гнучкого вираження відповідних

функцій  та  понять,  а  також  для  розуміння  і  продукування  широкого  кола

текстів  у  професійній (академічній  та виробничій)  сфері;  лексику побутової,

загальноосвітньої та професійної сфер (зокрема термінологію); 

–   мовні  форми,  властиві  для  офіційних  та  розмовних  реєстрів;

комунікативні  вимоги  до  мовної  поведінки  в  іншомовному  професійному

(науковому  та  виробничому)  середовищі;  основні  закони  та  стратегії

іншомовної фахової комунікації; 

–   правила  та  проблеми  перекладу  і  редагування  іншомовних  текстів

професійного  спрямування;  типи  словників  та  їх  значення  у  підвищенні

іншомовної професійної комунікативної культури;

уміти: 

– обговорювати навчальні та пов’язані з напрямом підготовки питання,

для  того  щоб  досягти  порозуміння  зі  співрозмовником;  готувати  публічні

виступи з низки великої кількості галузевих питань, застосовуючи відповідні

засоби вербальної комунікації та адекватні форми ведення дискусій і дебатів; 

   – знаходити нову текстову, графічну, аудіо- та відеоінформацію, що

міститься  в  іншомовних  галузевих  матеріалах  (як  у  друкованому,  так  і  в

електронному вигляді),  користуючись  відповідними пошуковими методами і

термінологією; 

–  аналізувати іншомовні джерела інформації для отримання даних, що є

необхідними  для  виконання  професійних  завдань  та  прийняття  професійних

рішень;  писати  професійні  тексти  і  документи  іноземною  мовою  з  низки

галузевих питань; 

–   перекладати  іншомовні  професійні  тексти  рідною  мовою,

користуючись  двомовними  термінологічними  словниками,  електронними

словниками та програмним забезпеченням перекладацького спрямування; 

–  вести усне монологічне та діалогічне спілкування у межах побутової,

суспільно-політичної, загальноекономічної та фахової тематики.
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До  видів  самостійної  роботи  належать  реферування  та  робота  на

персональному  комп’ютері  (робота  у  мережі,  підготовка  презентацій,

організація конференцій та участь у них, публікація даних тощо). До системи

забезпечення  самостійної  роботи  навчально-методичними засобами  належать

підручники та посібники.

Значну частину навчальної дисципліни «Англійська мова за професійним

спрямуванням» студенти вивчають самостійно.  Приступаючи до її  вивчення,

необхідно ознайомитися зі змістом, обсягом і питаннями кожної теми. Вивчати

навчальну дисципліну рекомендується за окремими темами. Ознайомившись зі

змістом теми,  особливостями розташування  матеріалу  в  різних  літературних

джерелах,  слід  приступити  до  першого  читання.  Під  час  першого  читання

потрібно  відмітити  суть  теми,  важкі  для  себе  місця.  Потім  розпочинають

детальне вивчення матеріалу. Для кращого запам’ятовування матеріалу студент

повинен вести конспект, вносити до нього окремі положення, визначення нових

термінів  тощо.  Питання  для  самоперевірки  акцентують  увагу  на

найважливіших моментах теми. Така підготовка буде підґрунтям для успішного

складання заліку та іспиту.

Самостійну роботу здійснюють частково у бібліотеці, частково вдома.

Консультації проводяться згідно з графіком.
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1 ТЕМИ ТА ПОГОДИННИЙ РОЗКЛАД ЗАНЯТЬ ПРАКТИЧНОЇ

РОБОТИ З НАВЧАЛЬНОЇ ДИСЦИПЛІНИ

№
пор.

Тема Кількість годин
дфн зфн
пр сам пр сам

2 Розрахунок 3 7
3 Компютерне моделювання 4 7
4 Мови програмування 3 6
5 Тип даних 3  7
6 Візуальне програмування 3 6

7 Банки 4 7
8 Мережа 3 7
9 Інтернет 4 7
10 Електронна пошта 3 6

Усього: 30 60
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2 ПЕРЕЛІК ТЕМ І ПИТАНЬ З НАВЧАЛЬНОЇ ДИСЦИПЛІНИ

ДЛЯ ПРАКТИЧНОГО ОПРАЦЮВАННЯ

Практичне заняття № 1.

 COMPUTATION

1. Match the words with their definitions

1)

relinquish

(v.)

[rɪ'lɪŋkwɪʃ] a) to release

2)  raison

d'être

[ˌreɪzɔːŋ'detr

ə]

b)  the  most  important  reason  or

purpose  for  someone  or  something's

existence

3)

polynomial

(adj.)

[ˌpɒlɪ'nəʊmɪ

əl]

c) consisting of several terms

4) hale (v.) [heɪl] d) drag or draw forcibly

5)

sequential

(adj.)

[sɪ'kwɛnʃ(ə)l

]

e)  forming or  following in a  logical

order or sequence

6)  parsing

(n.)

['pɑːzɪŋ] f) the process of  analyzing  a   text,

made  of  a  sequence  of  tokens  (for

example,  words),  to  determine  its

grammatical structure with respect to a

given (more or less) formal grammar
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7)

homogeneou

s

(adj.)

[ˌhɔmə'ʤiːn

ɪəs

g) of the same kind; alike

8)

multidimen-

sional

(adj.)

[ˌmʌltɪdaɪ'm

enʃ(ə)n(ə)l]

h) of or involving several dimensions

2. Discuss with your partner the following questions.

• What do you know about algorithms?

• What are the reasons for using algorithms?

3.Skim the text to check your ideas.

ALGORITHMS

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

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,

which  must  be  studied  to  learn  how  the  problem  is  being  attacked.  The  term

algorithm  is  universally  used  in  computer  science  to  describe  problem-solving

methods  suitable  for  implementation  as  computer  programs.  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 end products of

algorithms,  and  thus  need  to  be  studied  in  order  to  under-  stand  the  algorithms.
10



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 implement basic algorithms

frequently arises. Computer programs are often over optimized. It may be worthwhile

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

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
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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-Khwarizmi, with roots

going even further back to the Greeks and the Babylonians. Though the situation is

beginning to change, the raison d'être of many computer systems is their capability

for doing fast, accurate numerical calculations. 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
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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 k smallest elements) in a file), and merging. 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 sorted whole file.

Let us name the elementary ones: selection sort; insertion sort (is slow because it

exchanges only adjacent elements); shell sort. 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.  Quicksort  is  popular  because  it’s  not  difficult  to

implement, it’s a good “general-purpose” sort (works well in a variety of situations),

and it consumes less resources than any other sorting method in many situations.

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 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
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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 sup- ports 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 (and other simple data structures),  since

these data structures can be implement- ed 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  research  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,  and
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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,  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 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.

STRING PROCESSING ALGORITHMS include a range of methods for dealing

with (long) sequences of characters. Data to be processed often does not decompose

logically into independent records with small identifiable pieces. This type of data is

characterized  only  by  the  fact  that  it  can  be  written  down  as  a  string:  a  linear

(typically very long) sequence of characters.
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Strings  are  obviously  central  in  “word  processing”  systems,  which  provide  a

variety of capabilities for the manipulation of text. Such systems process text strings,

which  might  be  loosely  defined  as  sequences  of  letters,  numbers,  and  special

characters.  These  objects  can  be  quite  large,  and  efficient  algorithms  play  an

important role in manipulating them. Another type of string is the binary string, a

simple sequence of 0 and 1 value. This is in a sense merely a special type of text

string, but it is worth making the distinction not only because different algorithms are

appropriate  but  also  binary  strings  arise  naturally  in  many  applications.  Several

fundamental algorithms have been developed to recognize legal computer programs

and to decompose their structure into a form suitable for further processing.  This

operation, called parsing (Context-Free Grammars, Top-Down Parsing, Bottom-Up

Parsing, Compilers, Compiler-Compilers) has application beyond computer science,

since it is directly related to the study of the structure of language in general. For

example, parsing plays an important role in systems which try to “understand” natural

(human) languages and in systems for translating from one language to another. One

particular case of interest is translating from a “high-level” computer language like

Pascal  (suitable  for  human  use)  to  a  “low-level”  assembly  or  machine language

(suitable for machine execution). A program for doing such a translation is called a

compiler. Most files stored on computer systems have a great deal of redundancy and

a  relatively  low  “information  content”.  File  compression  techniques  (Run-length

Encoding, Variable-Length Encoding) are often used for text files (in which certain

characters appear much more often than others), “raster” files for encoding pictures

(which can have large homogeneous areas), and files for the digital representation of

sound and other analog signals (which can have large repeated patterns). We looked

at  methods  for  encoding  strings  of  characters  to  save  space.  Of  course,  there  is

another very important reason to encode strings of characters: to keep them secret.

Cryptology  has  many  close  connections  with  computer  science  and  algorithms,

especially  the  arithmetic  and  string-processing  algorithms  that  we  have  studied.

Among the simplest  (and among the oldest) methods for encryption is the Caesar
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cipher; the Vigenere cipher (a small repeated key is used to deter- mine the value of

K for each letter); the Vernam cipher, more commonly called the one-time pad.

GEOMETRIC ALGORITHMS (Points, Lines, and Polygons, Line Inter- section,

Simple Closed Path, Inclusion in a Polygon) comprise a collection of methods for

solving problems involving points and lines (and other simple geo- metric objects)

which have only recently come into use. There are algorithms for finding the convex

hull of a set of points, for finding intersections among geo- metric objects, for solving

closest point problems, and for multidimensional searching. Many of these methods

nicely  complement  more  elementary  sorting  and  searching  methods.

        GRAPH ALGORITHMS are useful for a variety of difficult and important

problems. A general  strategy for  searching in graphs is developed and applied to

fundamental connectivity problems, including shortest-path, minimal spanning tree,

network flow, and matching.

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).

LANGUAGE DEVELOPMENT

4. Find and learn Ukrainian equivalents for the following words and expressions

1) general-purpose methods a)

2) heap data structure b)

3)divide-and-conquer algorithm c)

4) insertion sort d)

5) adjacent elements e)

6) shell sort f)

7) bubble sort g)

8) quicksort h)

9) string processing i)

10) variable-length coding j)

11) a message digest k)
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5. Find and learn English equivalents for the following words and expressions

1) структура програмування a)

2) черга за пріорітетом b)

3) сортування c)

4)  нелінійна динамічна пам ять d)

5) сортування методом вибору e)

6) порозрядне сортування f)

7) оздовжне кодування g)

8) шифрувальний блокнот h)

9) оболонка i)

10) алгоритм j)

11) значення хеш-функції k)

     6. Answer the following questions.

1. What is an algorithm?

2. When people refer to a "computer algorithm," what exactly are they talk- ing

about?

3. What kinds of problems can be solved by algorithm?

4. How implementation of simple versions of basic algorithms can help?

5. Name sorting algorithms and explain where you can use them.
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6. What have you learnt about searching methods?

Завдання для самостійної роботи

Paragraph

A  paragraph  is  a  group  of  related  sentences  that  discuss  one  main  idea.  A

paragraph can be as short as one sentence or as long as ten sentences. The number of

sentences is unimportant; however, the paragraph should be long enough to develop

the main idea clearly.

     A paragraph may stand by itself and may also be one part of a longer piece of

writing such as an essay or a book. We mark a paragraph by indenting the first word

about a half inch (five spaces on a typewriter or computer) from the left margin.

     The following model contains all the elements of a good paragraph. Read it

carefully  two  or  three  times.  Then  answer  the  Writing  Technique  questions  that

follow, which will help you analyze its structure.

We think of the Mona Lisa as a brilliant example of Renaissance art. First of all,

the Mona Lisa is a mysterious image. Secondly, we think of it as a thoughtful study

in composition, light, and shadow. Therefore, we don't think of  it as a mathematical

formula. However, in the computer world, all art, graphics, shapes, colors, and lines

involve some type of mathematical algorithm. That statement isn't meant to belittle

the works of Da Vinci and other great artists.

     Mathematical algorithms cannot create art; that still takes a true artist, whether

the  artist's  tools  are  brush,  oils,  and  canvas  or  a  computerized  stylus.  But  math

embedded2  in  specific  file  formats  can  describe  any  piece  of  existing  art.  For

example, a graphics-file image of the Mona Lisa that you can display on your PC is

the result  of  mathematical  calculations on the bytes of  data saved in that  file.  In

conclusion, all the capabilities of a darkroom and an artist's studio are available on a

personal computer.

Література: [9, с. 10–11; 10, с. 1–5].

Практичне заняття № 2 
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COMPUTER MODELLING

1. Match the words with their definitions

1) mesh (n.) [meʃ] a) increase rapidly in
number; multiply

2) thrust (n.) [θrʌst] b)  make  determined
efforts to deal with (a
problem  or  difficult
task

3) immerse (v.) [ɪ'mɜːs] c)  a  limitation  or
restriction

4) tackle (v.) ['tækl] d) a wire frame)
5) constraint (n.) [kən'streɪnt] e)  susceptibility  to

injury or attack
6) proliferate (v.) [prə'lɪf(ə)reɪt] f)  the  principal

purpose  or  theme of
a course of action or
line of reasoning

7) vulnerability (n.) [ˌvʌln(ə)rə'bɪlətɪ] g) to involve in smth

2. Discuss with your partner the following questions.

• What do you know about computer modeling?

• What are the reasons for using computer modeling?

3.Skim the text to check your ideas

THE COMPUTER MODELING PROCESS

     Modeling, in the technical use of the term, refers to the translation of objects or

phenomena from the real world into mathematical equations. Computer modeling is

the representation of threedimensional objects on a computer, using some form of

software designed for the purpose. Among the uses of computer modeling are war

games and disaster simulations, situations in which computers offer a safe, relatively

inexpensive means of creating or recreating events without the attendant loss of life

or  property. Mathematical  modeling  dates  to  advances  in  geometry  and  other

disciplines during the late eighteenth century. Among these was the descriptive ge-

ometry of French mathematician Gaspard Monge, whose technique was so val- uable
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to Napoleon's artillery that it remained a classified defense  secret  for many years.

Nearly one and a half centuries later, at the end of World War II, mathematicians and

scientists working for the United States war effort developed a machine for readily

translating mathematical models into forms easily grasped by non-mathematicians.

     That  machine  was the  computer,  and during the  last  two decades  of  the

twentieth  century,  varieties  of  three-dimensional  modeling  software  proliferated.

These included any number of computer  animation  and gaming packages,  as well

as  varieties  of  CAD/CAM  systems.  CAD  allowed  engineers  and  architects,  for

instance, to create elaborate models that allowed them to "see into" unbuilt structures,

and to test the vulnerabilities of those structures without risking lives or dollars.

     One notable variety of three-dimensional software is virtual reality model- ing

language, abbreviated VRML and pronounced "vermal." Necessary for representing

three-dimensional objects on the World Wide Web (that portion of the Internet to

which  general  users  are  most  accustomed),  VRML  creates  a  virtual  world,  or

hyperspace,  that can be viewed through the two-dimensional computer screen. By

pressing designated keys, the user is able to move not only up, down, right, and left,

but forward and backward, within this virtual world.

     Scientists seek to understand nature by using a mix of theory, experimentation,

and computer modeling. Theorists explain things using mathematical models such as

partial  differential  equations.  Experimentalists  measure natural  phenomena  and

collect  and  analyze  the  resulting  experimental  data.  Computer  modelers  develop

computer  programs that  produce  synthetic  data,  which can then be collected  and

analyzed.

     Starting with some real life phenomenon, called the physical system, computer

modeling consists  of  a  series  of  transformations  from one intermediate  model  to

another (see on the left).  The physical   system is first  abstracted  into a physical

model that identifies the scale and scope of the phenomenon of interest. The physical

model  is  then  transformed  into  some  mathematical  model,  typically  continuous

partial differential equations, that often do not have closed form solutions. In these

cases, the mathematical model must be trans- formed into some discrete numerical
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model (such as a mesh) that can be solved on a computer. The numerical model is

then transformed into a computer model, which is a program (often called a solver or

a  simulation)  that  produces  synthetic  data  that  approximates  the  behavior  of  the

physical  system.  Finally, the raw synthetic data from the solver is validated against

experimental  data,  reduced,  and  transformed  into  a  more  compact  representation

(such  as a graph  or an image) that hopefully, provides the modeler with some insight

into the original physical system.

     Scientific computing is the research area that tackles problems associated with

the activities along the bottom row of figure above: (a) building numerical models,

(b) building computer models,  and (c) querying and analyzing experi- mental and

synthetic  data.  By  nature,  scientific  computing  is  broad  and  multi-  disciplinary,

drawing  on  aspects  of  physics,  applied  mathematics,  algorithms,  computational

geometry,  parallel  and  distributed  computing,  database  systems,  graphics,  signal

processing, graphics, and visualization.

     Modeling is  a  process  that  always  occurs  in  science,  in  a  sense  that  the

phenomenon of interest must be simplified, in order to be studied. That is the first

step  of abstraction.  A model has to take into account the relevant features  of a

phenomenon. It obviously means that we are supposed to know which features are

relevant. That is possible because there is always some theoretical ground that we

start from when doing science.

A simplified model of a phenomenon means that we have a sort of de- scription in

some  symbolic  language,  which  enables  us  to  predict  observa-  ble/measurable

consequences of given changes in a system. Theory,  experi- ment and simulation are

all about (more or less  detailed)  models  of  phenomena. Sometimes there are some

special constraints put  on  models such as e.g. required conservatism (a consequence

of general Precautionary principle). Conservative models are made in safety related

systems. It means that it must be assumed that uncontrolled parameters (those not

explicitly modelled, or those outside the modeling system) have their worst (most

unfavorable) credible value.
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It is always necessary to “benchmark” new models  against old models in known

specific  cases  and  analyze  their  relative  strengths/  weaknesses.  It  is  the  part  of

Comparison: Does it work?

     In recent years computation which comprises computer based modeling and

simulation has become the third research methodology within Computational Science

(CS), complementing theory and experiment.

     CS has emerged, at the intersection of Computer Science, applied mathematics,

and science disciplines in both theoretical investigation and experimentation.

     Mastery of CS tools, such as modeling with 3D visualization and computer

simulation,  efficient  handling  of  large  data  sets,  ability  to  access  a  variety  of

distributed resources and collaborate with other experts over the Internet, etc. are now

expected  of  university  graduates,  not  necessarily  CS  majors.   Those  skills  are

becoming a part of scientific culture.

     Today, computing environments and methods for using them have become

powerful enough to tackle problems of great complexity. With the dramatic changes

in computing, the need for dynamic and flexible Computational  Science becomes

ever more obvious.

     Computer simulation makes it possible to investigate regimes that are beyond

current experimental capabilities and to study phenomena that cannot be replicated in

laboratories, such as the evolution of the universe. In the realm of science, computer

simulations  are  guided  by  theory  as  well  as  experimental  results,  while  the

computational  results  often  suggest  new  experiments  and  theoretical  models.  In

engineering, many more design options can be explored through computer models

than by building physical ones, usually at a small fraction of the cost and elapsed

time.  Simulations  such  as  the  galaxy  formation  studies  on   the  left  can  only  be

conducted on very powerful computers. Science often proceeds with bursts of intense

research activity.  Even though the term ''simulation''  is  old,  it  reflects the way in

which a good deal of science will be done in the next century. Scientists will perform

computer  experiments  in  addition  to  testing  scientific  hypotheses  by  performing

experiments  on  actual  physical  objects  of  in-  vestigation.  One  can  also  say  that
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simulation  represents  a  fundamental  discipline  in  its  own right  regardless  of  the

specific application.

     Computational science involves the use of computers (''supercomputers'') for

visualization and simulation of complex and largescale phenomena. Studies involving

N  body  simulations,  molecular  dynamics,  weather  prediction  and  finite  element

analysis are within the thrust of computational science. If Computer Science has its

basis in computability theory, then computational science has its basis in computer

simulation. In the Key Concepts section you can read about some of the key focus

areas of the past we have taken to shed light on the potential or existing role that

simulation plays in each of them: Chaos and Complex Sys- tems; Virtual Reality;

Artificial Life; Physically Based Modeling and Computer Animation.

     The computing power of  present  day machines enables us to simulate  an

increasing  number  of  phenomena  and  processes;  especially  the  non-linear  ones.

Modern graphic capabilities makes this method a very attractive and user friend- ly.

For  example,  researchers  from  A*STAR's  Institute  of  Materials  Research  and

Engineering (IMRE) have developed an innovative method for creating sharp, full

spectrum colour images at 100,000 dots per inch (dpi), using metal laced nanometer-

sized structures, without the need for inks or dyes. The inspiration for the research

was derived from stained glass, which is traditionally made by mixing tiny fragments

of metal into the glass. It was found that nanoparticles from these metal fragments

scattered light passing through the glass to give stained glass its colours. Using a

similar  concept  with  the  help  of  modern  nanotechnology  tools,  the  researchers

precisely patterned metal nanostructures, and designed the surface to reflect the light

to achieve the colour images. "Instead of using different dyes for different colours,

we encoded colour information into the size and position of tiny metal disks. These

disks then interacted with light through the phenomenon of plasmon resonances,"

said Dr Joel Yang, the project leader  of  the research. "The team built a database of

colour that corresponded to a specific nanostructure pattern, size and spacing. These

nanostructures were then positioned accordingly. Similar to a child's 'colouring-by-

numbers' image, the sizes and positions of these nanostructures defined the 'numbers'.
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But instead of sequentially colouring each area with a different ink, an ultrathin and

uniform  metal  film  was  deposited  across  the  entire  image  causing  the  'encoded'

colours  to  ap-  pear  all  at  once,  almost  like  magic!"  added  Dr  Joel  Yang.  In

comparison, current industrial printers such as inkjet and laserjet printers can only

achieve up to 10,000 dpi while research grade methods are able to dispense dyes for

only sin- gle colour images. The researchers from IMRE had also collaborated with

A*STAR's Institute of High Performance Computing (IHPC) to design the pattern

using  computer  simulation  and  modeling.  Dr  Ravi  Hegde  of  IHPC  said,   "The

computer simulations were vital in understanding how the structures gave rise to such

rich colours. This knowledge is currently being used to predict the behaviour of more

complicated  nanostructure  arrays."  The  researchers  are  cur-  rently  working  with

Exploit Technologies Pte Ltd (ETPL), A*STAR's technology transfer arm, to engage

potential  collaborators  and to  explore licensing the technology.  The research  was

published online on August 12, 2012 in Nature Nanotechnology.

LANGUAGE DEVELOPMENT

4. Find and learn Ukrainian equivalents for the following words and expressions

1) elapsed time a)

2) non-linear process b)

3) nanometer-sized structures c)

4) plasmon resonances d)

5) uniform metal film e)

6) descriptive geometry f)

7) computer-aided manufacturing g)

8) designated keys h)

5. Find and learn English equivalents for the following words and ex- pressions

1) металеві конструкції a)

2) вітражне скло b)

3) наноструктурна решітка c)

4) тривимірні об’єкти d)
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5) автоматизоване проєктування e)

6) мова моделювання f)

7) обчислювальні науки g)

6. Answer the following questions.

1. What are the advantages and disadvantages of computer modeling?

2. What is the difference between computer modeling and compute simulations?

3. What are the advantages and disadvantages of computer simulations?

4. How to model? What to take into account? What to neglect?

5. Do we need to describe neglected features indirectly? Why/Why not?

6. What formalism to use in modeling?

7. Is the model appropriate? Does it serve its purpose? Why/Why not?

8. A model is always done with a certain “resolution”. Do we have right level of

abstraction? Why/Why not?

9. In what aspects does the features/behavior of the model differ from what is

expected?

10. In  what  way  does  model  differ  from  “reality”  (other  existing  models  or

experimental results)?

11. Validation: are the results valid (for the presumptive purpose)? Why/Why not?

Завдання для самостійної роботи

! When writing essays/articles it is often better to support statements by giving

examples. Phrases for introducing examples include: for instance/for ex- ample/ such

as/e.g. / particularly/especially /A case in point (for single exam- ples).

Use suitable example phrases to complete the following sentences.

1.  __________, when simulating a single server queue,  the following variables

may be identified and characterized accordingly.
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2.__________, a hydraulic system can be used as an analogue of electrical, traffic

and economic systems.

3.  Symbolic  models  represent  the properties  of  the  reallife  system through the

means of symbols, mathematical equations and computer programs.

4.  Deterministic  models  are  models  which  do  not  contain  the  element  of

probability. are:  linear  programming,  non-linear  programming  and  dynamic

programming.

5.__________is  Newtonian physics,  which is  highly useful  except  for  the very

small, the very fast, and the very massive phenomena of the universe.

6. Computer modeling, in  maintaining  budgets  and  schedules  on  today’s

complex facilities, is very important.

7. His principal efforts entail physics based computer modeling, particularly in the

areas of atmospheric radiative scattering in application to remote aerosol properties

retrieval__________ .

Література: [9,с. 10–11; 2, с. 27–31].

Практичне заняття № 3

PROGRAMMING LANGUAGES & PARADIGMS
1. Match the words with their definitions

1) epiphany (n.) [ɪ'pɪfənɪ] a)  existing,  happening,  or

done at the same time

2) constraint (n.) [kənstre͟ ɪnt] b)  having  a  tendency  to  be

affected by it or to do it

3) encumber (v.) [ɪn'kʌmbə] c)  a  sudden  realization  of

great truth

4)  concurrent

(adj.)

[kən'kʌr(ə)nt] d) a limitation or restriction
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5) prone (adj.) [pro͟ ʊn] e)  restrict  or  impede

(someone  or  some-  thing)  in

such  a  way  that  free  action  or

movement is difficult

6) compile [kəm'paɪl] f)  include  or  contain

(something) as a constituent part

7) linker ['liŋkər] g) convert (a program) into a

machine  code  or  lower  level

form in which the program can

be executed

8) embody [ɪm'bɔdɪ],

[em'bɔdɪ]

h)  a  program  used  with  a

compiler or assembler to provide

links to the libraries needed for

an executable program

2. Discuss with your partner the following questions.

• What do you know about programming languages and paradigms?

• Is there any difference? Which one if any?

• What are the reasons for using programming languages and para- digms?

3. Skim the text to check your ideas.

WHAT IS WHAT?

     In this article, we will discuss programming languages and paradigms so that

you have a complete understanding. Let us first inspect if  there  any difference is.

The difference between programming paradigms and programming lan- guages 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
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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 in- structions. High-level

programming  languages,  while  simple  compared  to  human  languages,  are  more

complex than the    languages  the  computer  actually  understands,  called  machine

languages.  Each  dif-  ferent  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 re- moved 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.  Program-  mers  write

programs in a form called source code. Source code must go through several steps

before it becomes an executable program. The first step is to pass the source code

through a compiler, which translates the high-level language instructions into object

code.  The  final  step  in  producing  an  executable  program after  the  compiler  has

produced object code is to pass the object code through  a linker. The linker combines

modules and gives real values to all symbolic ad- dresses, thereby producing machine

code.
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     The other method is to pass the program through an interpreter. An interpreter

translates high-level instructions into an intermediate form, which it then executes. In

contrast, a compiler translates high-level instructions directly into machine language.

Compiled programs generally run faster than interpreted programs. The advantage of

an interpreter, however, is that it does not need to go through the compilation stage

during  which  machine  instructions  are  generated.  This  process  can  be  time-

consuming if the program is long. The interpreter, on the other hand, can immediately

execute high-level programs. For this reason, interpreters are sometimes used during

the development of a program, when a programmer wants to add small sections at a

time  and  test  them quickly.  In  addition,  interpreters  are  often  used  in  education

because they allow students to program interactively. Both interpreters and compilers

are  available  for  most  high-level  languages.  However,  BASIC  and  LISP  are

especially designed to be executed by an interpreter. In addition, page description

languages,  such  as  PostScript,  use  an  interpreter.  Every  PostScript  printer,  for

example, has a built-in interpreter that executes PostScript instructions. The question

of which language is  best  is  one that  consumes a lot  of  time and energy among

computer  professionals.  Every  language  has  its  strengths  and  weaknesses.  For

example, FORTRAN is a particularly good language for processing numerical data,

but it does not lend itself very well to organizing large programs. Pascal is very good

for writing well structured and readable programs, but it is not as flexible as the C

programming language.  C++ embodies powerful  object-oriented features,  but  it  is

complex and difficult to learn. The choice of which language to use depends on the

type of  computer  the program is  to  run on,  what  sort  of  program it  is,   and the

expertise of the programmer. Computer programmers have evolved from the early

days  of  the  bit  processing  first  generation  languages  into  sophisticated  logical

designers of  complex software applications.  Programming is a rich discipline and

practical  programming  languages  are  usually  quite  complicated.  Fortunately,  the

important ideas of programming languages are simple (See Appendix IV).

     Usually,  the  word  "paradigm"  is  used  to  describe  a  thought  pattern  or

methodology that exists during a certain period of time. When scientists refer to a
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scientific paradigm, they are talking about the prevailing system of ideas that was

dominant  in  a  scientific  field  at  a  point  in  time.  When  a  person  or  field  has  a

paradigm shift, it means that they are no longer using the old methods of thought and

approach, but have decided on a new approach, often reached through an epiphany.

      Programming  paradigm  is  a  framework  that  defines  how  the  user

conceptualized and interprets complex problems. It is also is a fundamental style or

the logical approach to programming a computer based on  a mathematical theory or

a  coherent  set  of  principles  used  in  software  engineering  to  implement  a

programming language. There are currently 27 paradigms (see the chart above) exist

in  the  world.  Most  of  them  are  of  similar  concepts  extending  from the  4  main

programming paradigms.

     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.

     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  para-

digms. 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. Languages that support these

three paradigms are given in a classification table below.
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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. A language should ideally support

many concepts in a wellfactored way, so that the programmer can choose the right

concepts whenever they are needed without being encumbered by the others. This

style  of  programming is  sometimes  called  multiparadigm programming,  implying

that it is something exotic and out of the ordinary.

Programming  languages  are  extremely  logical  and  follow  standard  rules  of

mathematics.  Each language has  a  unique method for  applying these  rules,  espe-

cially around the areas of functions, variables, methods, and objects. For example,

programs written in C++ or Object Pascal can be purely procedural, or purely object

oriented,  or  contain  elements  of  both  paradigms.  Software  designers  and

programmers  decide  how  to  use  those  paradigm  elements.  In  object  oriented

programming,  programmers  can think of  a  program as  a  collection of  interacting

objects, while in functional programming a program can be thought of as a sequence

of  stateless  function  evaluations.  When  programming  computers  or  systems  with

many processors, process oriented programming allows programmers to think about

applications  as  sets  of  concurrent  processes  acting  upon  logically  shared  data

structures.  Just  as  different  groups  in  software  engineering  advocate  different

methodologies,  different  programming  languages  advocate  different  programming

paradigms.  Some  languages  are  designed  to  support  one  particular  paradigm

(Smalltalk  supports  object  oriented  programming,  Haskell  supports  functional

programming), while other programming languages support multiple paradigms (such

as Object Pascal, C++, C#, Visual Basic, Common Lisp, Scheme, Perl, Python, Ruby,

Oz and F Sharp).

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
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programs  to  react  in  a  specified  manner.  This  early  com-  puter  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.

LANGUAGE DEVELOPMENT

4. Find and learn Ukrainian equivalents for the following words and expressions

1) constraint programming a)
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2)  discrete  synchronous

programmin

b)

3) software application c)

4) concurrent processes d)

5) step-by-step approach e)

6) external event f)

7) assembly language g)

8) source code h)

5. Find and learn English equivalents for the following words and ex- pressions

1) програма a)

2) реагувальні проблеми b)

3) оцінювальна функція c)

4)низькорівневе 

програмування

d)

5) безпомилковий e)

6) перетворювати тексти в цій

програмі

f)

7) об’єктний код g)

8) стадія компіляції h)

6.  Answer the following questions.

1. What do we mean by "programming paradigms"?

2. Discuss how the following object oriented concepts help a programmer design

and implement an application. Illustrate your answer with appropriate examples:

a) objects and classes

b) encapsulation

c) specialisation and inheritance
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d) polymorphism

e) aggregation.

3. When one first encounters a new programming language, the first ques- tion is

usually:  What  can  this  language  ‘do’?”(Ben-Ari  1996).  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.

4. For  many  realworld  applications  a  programming  language  that  supports

concurrency  is  desirable.  In  particular,  solutions  to  the  problems  of  process

synchronisation and inter process communication are required.  Explain how these

problems arise, and describe the range of solutions that are available. In your answer

discuss the relative strengths and weaknesses of each solution, and where possible,

illustrate your answer with the aid of real concurrent language examples.

5. There are numerous books and papers that address why software projects fail.

Common software issues include:  inability to cope with changing require-  ments;

hard to maintain software; modules that do not fit together; poor software quality;

unacceptable  performance  and  untrustworthy  build  processes.  Choose  ONE

programming  paradigm (such  as  data  oriented,  imperative,  object  oriented,  event

driven or scripting), and discuss what characteristics it has that would either help, or

hinder, software project development.

Завдання для самостійної роботи

Numbers

Discussing statistical data is a necessary part of much academic writing: Of the

total world population of 6,767,805,208, the latest data of Internet

Users is numbered at 1,733,993,741.

The  four-day  event  has  373  entries  from 15  states  --  the  highest  number  of

competitors since 2002.
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Figures and numbers are both used to talk about statistical data in a general sense.

The figures in the report need to be read critically. Digits are individual numbers.

Both fractions (1⁄2) and decimals (0.975) may be used.

7,673 – a four digit number

 $ 234,400 – a six figure salary (a number)

Figure (Fig) 2 – Methodologies to estimate data for 1970 to 1984 period and 1985

to present emissions differ (a diagram)

NB! No final -s on hundred/thousand/million:

In  1992  104,  425  thousand  people  voted  for  Clinton.  but:  Thousands  of

processors form a large cluster.

When presenting data, the writer must attempt to be accurate without confusing

the  reader  with  too  much  detail.  In  some  cases,  where  the  actual  num-  ber  is

unimportant, words or phrases may replace numbers to simplify the text:

Deciding between the 47 of programs that transfer iPods to computers can be

maddening.

Deciding between the dozens of programs that transfer iPods to computers can be

maddening.

Література: [3, с. 58–64; 6, с. 56–63].

Практичне заняття № 4

DATA TYPE IN A PROGRAMMING LANGUAGE

1. Match the words with their definitions

1) constraint (n.) [kən'streɪnt] a)  the  length  of  time  for

which a person or animal lives

or a thing functions

2) lifespan (n.) ['laɪfspæn] b) to encase in or as if in a

capsule.
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3)  encapsulation

(n.)

[ɪn'kæpsjuleɪʃ(ə)n] c)  a  limitation  or

restriction

2. Discuss with your partner the following questions.

• What do you know about data types?

• Why are they essential?

2. Skim the text to check your ideas.

IS DATA TYPE ESSENTIAL?

by Guy Lecky-Thompson

     A data type in a programming language is a set of data with values having

predefined characteristics.  Data  types  are  essential  to  any computer  programming

language. It is easy for humans to distinguish between different types of data. We can

usually tell at a glance whether a number is a percentage, a time, or an amount of

money. We do this through special symbols -- %,  :,  and $  -- that indicate the data's

type. Similarly, a computer uses special internal codes to keep track of the different

types of data it processes. Most programming languages require the programmer to

declare the data type of every data object, and most da- tabase systems require the

user  to  specify  the  type  of  each  data  field.  Examples  of  data  types  are:  integer,

floating point unit number, and character, string, and pointer. The available data types

vary from one programming language to another, and from one database application

to another, but the following usually exist in one form or another:

     Integer: In more common parlance, whole number; a number that has no

fractional part.

     Floating point: A number with a decimal point. For example, 3 are an integer,

but 3.5 is a floating point number.

     Character (text ): Readable text

     Usually, a limited number of such data types come built into a language.

Without them, it becomes very difficult to maintain information within a computer

program.  Since  the  main  principle  behind  computer  programming  is  to  take

information, process it, and deliver the information in a different form to the user,
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data  types obviously play a large part  in determining how this is  achieved.  With

object-oriented  programming,  a  programmer  can  create  new  data  types  to  meet

application needs. Such an exercise as known as "data abstraction" and the result is a

new class  of  data.  Such a  class  can draw upon the "built  in"  data  types  such as

number integers and characters.  For example, a class could be created that would

abstract the characteristics of a purchase order. The purchase order data type would

contain the more basic data types of numbers and characters and could also include

other object defined by another class. The purchase order data type would have all of

the inherent  services  that  a  programming language pro-  vided to  its  built  in data

types. The language usually specifies the range of values for a given data type, how

the  values  are  processed  by  the  computer,  and  how  they  are  stored.  Different

languages have different constraints upon the data types that they provide. Languages

that leave little room for programmers to de- fine their own data types are said to be

strongly typed languages.  Weakly typed languages,  on the other  hand (like many

BASIC variants) do not require that a variable's data type is declared before use, but

it  should  always maintain  the  same data  type  throughout  its  lifespan.  Languages

usually allow the possibility to cast (convert) between compatible types.

     In most languages, numbers are either integers or floating points. The number

320 is an integer, as is -125. The number 27.1 is a floating point number, as is -34.2.

     The larger the range of numbers needing to be represented, the larger the

(fixed)  data  storage  requirement  will  be.  Subsequently,  and because  memory and

other storage has traditionally been limited, computer programming languages also

provide different sizes of numbers:

• Short: Small integer ranges

• Long: Large integer ranges

• Float: Small floating point ranges

 • Double: Large floating point ranges

     The names may change (Modula-2 uses REAL, INTEGER and LONGREAL,

LONGINT for  example),  but  the  general  principles  remain  the  same.  The  exact

ranges may also change, but can be calculated if one knows the byte size of the data
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type we can only represent the numbers 0 to 255 (or  -127 to 128) in a single byte, for

example.

     Support for complex numbers (with a real and imaginary part) is not always

assured,  and  matrix  calculations  will  usually  have  to  be  performed  manual-  ly

(programmatically).

     A character  value is usually one byte of  ASCII,  but  other  character  sets

(EBCDIC, for  example)  may change this.  It  is  not  usual  for  a  programming lan-

guage to deal directly with strings (sequences of characters),  and usually a scalar

variable  (array),  or  pointer  to  a  memory block of  a  known size  will  need  to  be

declared.

     Where the string type is available, it should usually be an abstract data type (or

class) which hides the internals from the programmer (encapsulation), and must be

manipulated using the exposed functions (methods) for doing so. For example, in C+

+ we might have a statement 'MyString-GetLength()'.

     A pointer is a reference to a piece of memory, whether that be 'raw' memory,

or formatted according to another data type, or a piece of executable code, such as a

function (procedure, method...).

     Pointers can be used to store arrays (like strings of characters), or as a ref-

erence to s static single value. Care needs to be taken when using pointers, as they

can have some strange properties under certain conditions.

      Let us have a look at other data types. This link can either help to find more

information  about  data  types  http://www.cplusplus.com/doc/tutorial/

other_data_types/.

     Defined data types (typedef)

     C++ allows the definition of our own types based on other existing data types.

We can do this using the keyword typedef, whose format is: typedef exist- ing_type

new_type_name; where existing_type is a C++ fundamental or compound type and

new_type_name is the name for the new type we are defining.

      Unions
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     Unions allow one same portion of memory to be accessed as different data

types, since all of them are in fact the same location in memory. Its declaration and

use is similar to the one of structures but its functionality is totally different:

union  union_name  {  member_type1  member_name1;  member_type2

member_name2; member_type3 member_name3;

All  the  elements  of  the  union declaration  occupy the same physical  space  in

memory. Its size is the one of the greatest element of the declaration. One of the uses

a union may have is to unite an elementary type with an array or structures of smaller

elements.

      Anonymous unions

      In C++ we have the option to declare anonymous unions. If we declare a

union without any name, the union will be anonymous and we will be able to access

its members directly by their member names.

      Enumerations (enum)

      Enumerations create new data types to contain something different that is not

limited to the values fundamental data types may take. Its form is the following:

enum enumeration_name { value1,

value2, value3

} object_names;

      Enumerations are type compatible with numeric variables, so their constants

are always assigned an integer numerical value internally. If it is not specified, the

integer value equivalent to the first possible value is equivalent to 0 and the following

ones follow a +1 progression.

LANGUAGE DEVELOPMENT

4. Find and learn Ukrainian equivalents for the following words and expressions

1) internal code a)

2) inherent services b)

3) purchase order c)

4) weakly-typed language d)
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6. Find and learn English equivalents for the following words and expressions

1) абстракція даних a)

2) вбудований тип даних b)

3) мова з контролем типів c)

4) можливість певних аспектів d)

5) скалярний тип e)

6. Answer the following questions.

1) Why do programming languages have data types?

2) How can data types be classified?

3) What kinds of identifiers are used to name types?

4) How are data types implemented in programming languages?

5) What is a strongly typed programming language?

6) What is the difference between a strongly typed language and a statically typed

language?

7) What’s the opposite of "strongly typed" and its meaning?

8) Why do some programming languages have user defined pointers?

9) Why do some programming languages not have user defined pointers?

Завдання для самостійної роботи

Insert a suitable adverb from the table into the gaps in the sentences.

1)  , if one wants to set a particular bit to zero, one simply ANDs the byte

with a byte that has a zero in that position and ones in the rest of the byte.
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2)  ,the  unlikely  platform of  a  Sony PlayStation 3 and its  powerful  new

processor has been harnessed.

3) While the data takes up more space, the advantage is that the data re- mains

intact and recoverable if any one drive fail.

4) Real-time systems are important because of the importance of the ac- tivities

(such as air traffic control and power grids) entrusted to them.

5)  ,Webbased readers or aggregators such as NewsGator Online can allow

feeds to be read using any Web browser.

6)           ,each time a CGI request is passed to the URL for a script, the appro-

priate language interpreter must be loaded and initialized.

7)  , the most widely accepted paradigm treats a program as a collection of

objects with defined capabilities that respond to “messages” asking for services. 

8)  the concerns of computer science overlap a number of related fields.

9) Programming  language  support  for concurrent programming came  through

devising new dialects of existing languages.

10)  , information technology plays a part in every phase of this effort

— and sometimes even becomes part of the battlefield.

Література: [3, с. 70–75; 5, с. 84 89].

Практичне заняття№ 5

VISUAL PROGRAMMING ENVIRONMENT

1. Match the words with their definitions

1) raster (n.) ['rastə] a) a component of a user 
interface which operates in a 
particular way

2) han- dling (n.) ['hændlɪŋ] b) the time it takes for a 
specific block of data on a data 
track to rotate around to the 
read/write head
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3) latency (n.) ['leɪt(ə)n(t)sɪ] c) a programming structure or 
process formed by linking a 
number of separate elements

4) thread (n.) [θred] d) a rectangular pattern of 
parallel scanning lines followed 
by the electron beam on a 
television screen or computer 
monitor

5) widget (n.) ['wɪʤɪt] e) the length of time a program 
takes to run

6) run-time ['rʌntaɪm] f) processing

2. Discuss with your partner the following questions.

• What do you know about visuals?

• Are they essential? Why?

3. Skim the text to check your ideas.

WHAT IS VPE?

     The  first  programmers  used  pencil  and  paper  to  sketch  out  a  series  of

commands, or punched them directly on cards for input into thmachine. 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 pro- gram (see terminal and text editor). The assemblers

and BASIC language imple- mentations on the first personal computers also included

simple  editing  facilities.  More  powerful  programming  editors  soon  evolved,

particularly in academic set- tings. 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.
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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.  The  release  of  Visu-  al  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 plugins.

      In short, VPE is a visual programming environment, which supports general

purpose visual programming. Theoretically, it can be used to create any ap- plication

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,
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wires, and connectors of elements as well as event handling related to them. VPE is

very suitable for designing complex largescale 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

• Running existing protocol stacks/suits in different threads, or even processes,

and communicating with them.

• No need to restart  application after  document (e.g. SCADA) is modified to

accept local or global changes.

     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

libraries. 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 application itself, but it is advisable to use the Python programming

language  because  it  can  directly  affect  the  state  and  behavior  of  the
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program/document and all its parts. For instance, it is possible to change the vis- ual

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 need 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 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 next generation of visual programming languages, similar to Auto- CAD

& LabVIEW, allowing complex programmable graphics. VPE can create context-free
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applications  allowing  for  example  telecommunications  and  other  electronics

equipment  working  together  in  same schema/document,  in  other  words,  different

unrelated devices can friendly work together in a complex system.

 

4.  Find  and  learn  Ukrainian  equivalents  for  the  following  words  and  ex-

pressions

1) raster graphics a)

2) handling b)

3) context-free c)

4) distributed system d)

5) real-time system e)

6) low-latency execution f)

7) visual editor g)

5. Find  and  learn  English  equivalents  for  the following  words  and  ex-
pressions

1) вертикальна графіка a)
2) схема b)
3) програмний пакет c)
4) послідовність обєктів d)
5) початковий хід e)
6) пакувальник f)

6. Answer the following questions.

1. Describe the importance of Visual interface design.

2. Name the feature of VPE.

3. What was VPE primarily designed for?
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4. 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?

5. What is GUI? Explain it.

6. What are the reports used in graphics application?

Завдання для самостійної роботи

       Think of a single verb that could be substituted for the prepositional verbs in the 

following sentences. Pay attention to the tense of the sentence.

1. The implementation of computer integrated manufacturing has brought about 

some serious problems.

2. The process should be done over until the desired results are achieved.

3. Plans are being made to come up with a database containing detailed 

environmental information for the region.

4. Subtle changes in the earth’s crust were picked up by these new devices.

5. Proposals to construct new nuclear reactors have met with great resistance from 

environmentalists.

Література: [3, с. 80–83; 4, с. 90–95].

Практичне заняття № 6

 DATABASES

1. Match the words with their definitions

1) ledger (n.) ['leʤə] a) to get something back from
the place where you left it

2) entity (n.) ['entɪtɪ] b)  in  a  database,  anything
about  which  information  can
be stored. Typically refers to a
record structure

3) hypertext (n.) [ha͟ ɪpə(r)tekst] c)  essentially  different  in
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kind; not able to be
compared

4) disparate (adj.) ['dɪsp(ə)rət] d)  an  official  document  or
speech which praises a person
for something brave or special
that they have done

5) retrieve (v.) [rɪ'triːv] e)  a book or  other  collection
of financial accounts

6) citation [saɪ'teɪʃ(ə)n] f) a software system that links
topics on the screen to related
information  and  graphics,
which  are  typically  accessed
by a point and click method

2. Discuss with your partner the following questions.
• What do you know about databases?
• What are the reasons for using databases?

3.Skim the text to check your ideas.
HOW DATABASES WORK

     People have kept track of information and data in many ways. Sometimes it was

by using an elaborate file system, a ledger, or even a box. As computers become

more popular and less expensive, many people find it easier to store information on

the computer. The most common way to store large amounts of information with a

computer is by using a database (DB)  a structured collection of records or data that is

stored  in  a  computer  system.  The  structure  is  achieved  by  organizing  the  data

according to a database model. You can think of a database as an electronic filing

system. A collection of information organized in such a way that a computer program

can quickly select desired pieces of data.

      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
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applications  where  there  are  many  files  containing  interrelated  data,  the  flat  file

model proves inadequate.

      In 1970, computer scientist E. F. Codd proposed a relational model for data

organization. In the relational model, data is not viewed as files containing records,

but as a set of tables, where the columns represent fields and the rows individual

entities (such as customers or transactions). Relational databases usually also enforce

referential  integrity.  This  means preventing changes to the database from causing

inconsistencies. For example, if table A and table B are linked and a record is deleted

from table A, any links to that  record from records in table B must be removed.

Similarly, if a change is made in a linked field in a table, records in a linked table

must  be  updated  to  reflect  the  change.   During  the  1980s,  the  dBase  relational

database program became the most popular DBMS on personal computers. Microsoft

Access is now popular on Windows systems, and Oracle is prominent in the UNIX

world. Beginning in the 1980s, SQL (Structured Query Language) became a widely

used standard for querying and manipulating data tables, and most DBMS implement

SQL.

      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 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.
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     Increasingly, the term database is used as shorthand for database management

system.

     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.

     For instance, bibliographic databases provide a descriptive record of an item,

but  the item itself  is  not  provided in the database.  Information about  the item is

provided,  including  such  things  as  author,  title,  subject,  publisher,  etc.  The

information provided is called a citation. Sometimes a short summary or abstract of

the  item  is  provided  as  well.  Examples  of  bibliographic  databases  include  the

GALILEO database Social Sciences Abstracts, or the Internet Movie Database on the

World Wide Web. A full-text database provides the full text of a publication. For

example, Research Library in GALILEO provides not only the citation to a journal

article, but often the entire text of the article as well. "College Source Online" offers

full text of 20,000 college catalogs, so rather than having to request a catalog from

several colleges to make comparisons, you can gather information from all colleges

you're interested in at one time.

     Some databases provide numeric information, such as statistics or demographic

information.  Examples of  these  are (link will  open in  a pop up window) 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. If you find a citation for an article in one of the bibliographic
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databases  and want  to  determine if  the  article  is  available  in  full  text  in  another

database, you could do a search for the journal in GALILEO in Journals A-Z to get a

list of all the databases that index that specific publication.

There are thousands of different types and manufacturers of computer da- tabases.

A  few  common  examples  are  Microsoft's  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 “Tele-  phoneNumber.” 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:

• Retrieve all records that match certain criteria

• Update records in bulk

• Cross-reference records in different tables

• Perform complex aggregate calculations

     You can correlate information from multiple tables in a database by creating

foreign key relationships between the tables.

LANGUAGE DEVELOPMENT

4. Find and learn Ukrainian equivalents for the following words and expressions
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1) flat file database a)

2) interrelated data b)

3) relational model c)

4) manipulating data table d)

5) access information e)

6) data bulk f)

7) physical database g)

8)  numeric information=numerical
information

h)

9) pop-up window i)

10) candidate key j)

5. Find and learn English equivalents for the following words and expressions

1) цілісність тексту a)
2) відобразити зміни b)
3) звертатися до бази даних c)
4) СУБД d)
5) бібліографічна база даних e)
6) пів текстова база даних f)
7) графічна інформація g)
8) сумарні обчислення h)
9) зовнішній ключ i)
10) таблиця j)

6. Answer the following questions.

1. What is a database?

2. What is a research database?

3. What is the difference between a database and the Internet?

4. If a database is so much like a spreadsheet, why can’t we just use a
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Spread sheet?

5. What is DBMS?

6. What is a Database system?

7. The DBMS acts as an interface between what two components of an en terpris

class database system?

8. What are the advantages of DBMS?

9. What are the disadvantages in File Processing System?

10. Describe the three levels of data abstraction?

11. Who is MySQL named after? What does it stand for?

12. Why are there so many database models?

13. Are there undiscovered new models?

14. Is there an ultimate data model?

Завдання для самостійної роботи

       Complete the following sentences with a suitable modal of ability.

1. The  question  is whether democracy survive in such difficult conditions.

2. Fifty years ago a new house  be bought for ￡1500.

3. Students be expected to write more than one long essay a week.

4. The mistakes of past historians now be clearly seen.

5. Jenkins (1976) argued that aluminum be used in place of steel.

 Complete the following sentences with a suitable modal of certainty.

1. It not be surprising if the company were bought by Microsoft.

2. Various situations lead to a user’s loss of confidence.

3. Other studies confirm that a permanent shift in system use

 occur.

4. By  2020 most children have internet access by the age of five.

5. If the pressure is lowered,  the reaction take place more quickly.

Література: [3, с. 80–83; 4, с. 90–95].

Практичне заняття № 7 
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NETWORK

1. Match the words with their definitions

 1) peer (n.) [pɪə] a)  nearness  in  space  or
time

2) hub (n.) [hʌb] b)  extend  over  so  as  to
cover partly

3) deteriorate (v.) [dɪ'tɪərɪəreɪt] c)network node , router
4) overlap (v.) [ˌəuvə'læp] d)  secretly  listen  to  a

conversation
5) thorough- fare(n.) ['θʌrəfɛə] e) a device for connecting

computers in a network

6) eavesdrop (v.) ['iːvzdrɔp] f)become  progressively
worse

7) proximity (n.) [prɔk'sɪmətɪ] g)path  forming  a  route
between two places

2. Discuss with your partner the following questions.

• What do you know about network?

• What are the reasons for using networks?

3.Skim the text to check your ideas.

NETWORKING

      A network is a group of computers and other devices, such as printers  and

modems, connected to each other. This enables the computers to effectively share

data  and  resources.  The  concept  of  sharing  resources  over  a  network  is  called

networking. The computers in a network can share data, mesages, graphics, printers,

fax machines, modems, and other hardware and software resources.

In a Peer-to-Peer Network, there are no dedicated  servers,  and  there is no hierarchy

among the computers. All the computers are equal  and therefore are known as peers.

Each computer functions as both a client and a  server.  And there is no administrator

responsible for the entire network. The user at  each  computer  determines what  data

on  that computer  is  shared on  the network. In a peer-to-peer network, all com-

puters  are considered equal;  they all  have the same abilities  to use the resources
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available on the network. Computers are not dedicated to function as servers. They

use  the network to  share resources  among the independent  peers.  The  computer

whose   applications   are   required   by the other networked computers functions as a

server. The other computers function as clients. Therefore, a dedicated administrator

is not assigned for network management. A peer to peer network is a small group of

people using a net- work and performing similar tasks, which necessitates the sharing

of resources. The users of each computer plan and  control  the  security of their

resources. The users determine the resources on their computers, which can be shared

on the network. The shared network resources, such as disk space, printers or fax- es,

can be used by anyone who has access to the network. This is possible only  if the

shared network resources are not password protected. A peer to peer network does

not support a central login process. Peer-to-peer networks are relatively simple. The

users handle administration.

       A dedicated server is one that functions only as a server and is not used as a

client or workstation. Server Based Networks have become the standard models for

networking. In a server based network, clients rely on the services that the server

provides,  such  as  file  storing  and  printing.  Client   computers  are  generally  less

powerful  than server computers.  A server-based network using network operating

system  is that  the networks are  organized  into  domains.  In  server based networks,

a network administrator centrally manages the resource security. The administrator

defines and manages user access to network resources.

      Local Area Network (LAN) is a network with two or more computers connected

to each other in a single location.

      Wired Local Area Network is the simplest type of network in which computers

are connected to each other by cables. Each of the computers on the LAN is also

called a node. A LAN is characterized by three primary attributes: topology, medium,

protocols.  Wireless  local-area networks  have  the advantage of  expandability.  The

topology and the medium used on a particular network are specified by the protocol.

     There are a number of ways in which nodes can communicate over a network. The

simplest  is  to  establish  a  dedicated  link  between  the  transmitting  and  receiving

56



stations.  This  technique  is  known  as  circuit  switching.  A  better  way  of

communicating is to use a technique known as packet switching, in which a dedicated

path is not reserved between the source and the destination.

     Wireless Local Area Network refers to technology that enables two or more

computers to communicate using standard network protocols, but without network

cabling.  Each  computer  can  communicate  directly  with  all  of  the  other  wireless

enabled computers. A wireless network can also use an access point, or base station.

In this type of network the access point acts like a hub, providing connectivity for the

wireless  computers.  It  can  connect  the  wireless  LAN to  a  wired  LAN,  allowing

wireless computer access to LAN resources, such as file servers or existing Internet

Connectivity.

     There  are  two types  of  access  points:  Hardware  access  points  (HAP)  offer

complete support of most wireless features, but check your requirements carefully.

Software Access Points which run on a computer equipped with a wireless network

interface card as used in peer to peer wireless network. The software routers that can

be used as a basic Software Access Point, and include features not commonly found

in hardware solutions.

     Wireless networking offers a cost effective solution to users with difficult physical

installations such as campuses, hospitals or businesses with more than one location in

immediate proximity but separated by public thoroughfare. This type of installation

requires two access points. Each access point acts as a bridge or router connecting its

own LAN to the wireless connection. The wireless connection allows the two access

points to communicate with each other, and therefore interconnect the two LAN's.

Each  access  point  has  a  finite  range  within  which  a  wireless  connection  can  be

maintained between the client computer and the access point.  The actual  distance

varies depending upon the environment. Also it should be noted that when operating

at  the  limits  of  range  the  performance  may  drop,  as  the  quality  of  connection

deteriorates and the system compensates. Typical indoor ranges are 150-300 feet, but

can  be  shorter  if  the  build-  ing  construction  interferes  with  radio  transmissions.
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Longer ranges are possible,  but  performance will  degrade with distance.  Outdoor

ranges are quoted up to 1000 feet, but again this depends upon the environment.

      In  most  cases,  separate  access  points  are  interconnected via  a  wired LAN,

providing wireless connectivity in specific areas such as offices or rooms, but con-

nected to a main wired LAN for access to network resources, such as file servers. If a

single area is too large to be covered by a single access point, then multiple access

points or extension points can be used.

      When using multiple  access  points,  each access  point  wireless  area  should

overlap its  neighbors.  This provides a seamless area for users  to move around in

using a feature called "roaming." A wireless computer can "roam" from one access

point  to  another,  with  the  software  and  hardware  maintaining  a  steady  network

connection by monitoring the signal strength from inrange access points and locking

on to the one with the best quality.

      Some access point configurations require security authentication when swap- ping

access  points,  usually  in  the  form of  a  password  dialog  box.  Access  points  are

required to have overlapping wireless areas to achieve this. A user can move from

Area 1 to  Area 2 transparently.  The Wireless  networking hardware automatically

swaps to the Access Point with the best signal.

     Some manufacturers  produce extension points,  which act  as  wireless  relays,

extending the range of a single access point. Multiple extension points can be strung

together  to  provide  wireless  access  to  far  away locations from the  central  access

point.

     To share an Internet connection across a LAN you need two things: an Internet

sharing hardware device or software program and a LAN. Any computer equipped

with a wireless network card running suitable Internet sharing software can be used

as a software access point. A number of vendors offer hardware access points.

     A hardware access point may provide Internet Sharing capabilities to Wired LAN

computers,  but  does  not  usually  provide  much  flexibility  beyond  very  simple

configurations.
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     If an existing wired LAN  already has an Internet connection, then the hardware

access points simply connect to LAN and allow wireless computers to access the

existing Internet connection in the same way as wired LAN computers.

      Wireless  communications obviously provide potential  security  issues,  as  an

intruder does not need physical access to the traditional wired network in order to

gain  access  to  data  communications.  However,  802.11  wireless  communications

cannot be received much less decoded by simple scanners, short wave receivers   etc.

This  has   led   to the common misconception that wireless communications cannot

be  eavesdropped  at  all.  However,  eavesdropping  is  possible  using  specialist

equipment.

     To protect against any potential security issues, 802.11 wireless communications

have  a  function  called  WEP.  Wireless  networking  hardware  requires  the  use  of

underlying technology that deals with radio frequencies as well as data transmission.

The most widely used standard is 802.11 produced by the Institute of Electrical and

Electronic  Engineers  (IEEE).  This  is  a  standard  defining  all  aspects  of  Radio

Frequency Wireless networking.

     It  should  also  be  noted  that  traditional  Virtual  Private  Networking  (VPN)

techniques will work over wireless networks in the same way as traditional wired

networks.

LANGUAGE DEVELOPMENT
4.Find  and  learn  Ukrainian  equivalents  for  the  following  words  and

expressions

1) dedicated server a)
2) peer to peer network b)
3) circuit switching c)
4) packet switching d)
5) node e)
6) receiving station f)
7) dedicated path g)
8) wireless network access h)
9) intruder i)

5.Find and learn English equivalents for the following words and expressions
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1) використання ресурсів сервера a)
2) північна сітка b)
3) станція c)
4) точка доступу d)
5)безпровідна передача даних e)
6)економічне рішення f)
7)пряме звернення g)
8)підтримка постійного звязку h)
9)короткохвильовий приймач i)

6. Answer the following questions.
1. Why are Peer to peer networks relatively simple?

2. What does it mean that the users handle administration?

3. What are the advantages and disadvantages of a peer to peer network?

4. What are domain controllers?

5. What are the advantages and disadvantages of Server Based Networks?

Завдання для самостійної роботи

Change the following into the passive.

1. Relationship type defines a set of associations or a relationship set among a given

set of entity types.

2. VDL specifies user views and their mappings to the conceptual schema.

3. Query  optimization  is  the  phase  that  identifies  an  efficient  execution  plan  for

evaluating a query.

4. Flat file database provides user interface management.

5. The  information  in  the  data  dictionary  validates  the  existence  of  the  objects,

provides access to them, and maps the actual physical storage location.

Література: [6, с. 101–123].

Практичне заняття№ 8

THE INTERNET &WORLD WIDE WEB

1. Match the words with their definitions
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1) snarky(adj.) ['snɑːkɪ] a) present, appearing, or found
everywhere

2) intertwine  (v.)
with obj.

[ˌɪntə'twaɪn] b)  increase  very  steeply  or
rapidly

3) launch (v.) [lɔːnʧ] c) sharply critical (inf., AmE.)
4) a missile ['mɪsaɪl] d) to be closely connected
5) skyrocket (v.) ['skaɪˌrɔkɪt] e)  a  weapon  that  is  self

propelled or directed
by  remote  control,  carrying
conventional  or  nuclear
explosive

6) ubiquitous (adj.) [juː'bɪkwɪtəs] f) send (a missile,  satellite,  or
spacecraft) on its course

7) harassment (n.) ['hærəsmənt ],
[hə'ræsmənt]

g) behaviour which is intended
to trouble or
annoy someone

2. Discuss with your partner the following questions.

• What do you know about the Internet and the World Wide Web?

• What are the reasons for using the Internet? 

          3.Skim the text to check your ideas.

THE INTERNET OR WWW?

     The Internet has become so ubiquitous it's hard to imagine life without it. It's

equally hard to imag- ine a world where "www" isn't the prefix of many of our online

activities.  But  just  because  the  Internet  and  the  World  Wide  Web  are  firmly

intertwined with each other, it doesn't  mean they're synonymous. Let's go back to

when it all began.

      Mention the history of the Internet to a group of people, and chances are someone

will  make  a  snarky  comment  about  Al  Gore  claiming  to  have  invented  it.  Gore

actually said that he "took the initiative in creating the Internet". He promoted the

Internet's development both as a senator and as vice president  of the United States.

So how did the Internet  really  get  started? Believe  it  or  not,  it  all  began with a

satellite. It was 1957 when the then Soviet Union launched Sputnik, the first man-

made satellite. Americans were shocked by the news. The Cold War was at its peak,
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and the United States and the Soviet Union considered each other enemies. If the

Soviet Union could launch a satellite into space, it was possible it could launch a

missile at North America. President Dwight D. Eisen- hower created the ARPA in

1958 as a direct response to Sputnik's launch. ARPA's purpose was to give the United

States  a  technological  edge  over  other  countries.  One  important  part  of  ARPA's

mission was computer science. In the 1950s, computers were enormous devices that

filled entire rooms. They had a fraction of the power and processing ability you can

find in a modern PC. Many computers could only read magnetic tape or punch cards,

and there was no way to network computers together. ARPA aimed to change that. It

enlisted  the help  of  the company Bolt,  Beranek and Newman (BBN) to  create  a

computer  network.  The  network  had  to  connect  four  computers  running  on  four

different op- erating systems. They called the network ARPANET. By October 29,

1969, the first ARPANET network connection between two computers was launched

and promptly crashed.  But  happily,  the second time around was much more suc-

cessful and the Internet was born. More and more computers were added to this ever-

increasing network and the megalith we know today as the Internet began to form.

Although other groups were working on ways to  network computers,  ARPANET

established the protocols used on the Internet today. Moreover, with- out ARPANET,

it may have taken many more years before anyone tried to find ways to join regional

networks together into a larger system. In 1973, engineers began to look at ways to

connect  ARPANET to  the  PRNET.  A  packet  radio  network  connects  computers

through radio transmitters and receivers. Instead of sending data across phone lines,

the computers use radio waves. It took three years, but in 1976 engineers successfully

connected  the  two  networks.  Technicians  joined  the  SATNET  to  the  other  two

networks  in  1977.  They  called  the  connection  between  multiple  networks  inter

networking, or the Internet for short.  Other early computer networks soon joined.

They included USENET, BITNET, CSNET and NSFNET. In 1990, Tim Berners Lee

developed a system designed to simplify navigation on the Internet.  In  time,  this

system became known as the World Wide Web. It didn't take long for some people to

mistakenly identify the Internet and the Web as the same thing. The Internet is a

62



global  interconnection  of  computer  networks;  the  World  Wide  Web is  a  way  to

navigate this massive network. In sailing terms, it's like comparing an ocean to a ship.

     Most  early Internet users were government and military employees,  graduate

students and computer scientists. Using the World Wide Web, the Internet became

much more accessible. Colleges and universities began to connect to the Internet, and

businesses soon followed. The creation of the World Wide Web came with the help

of a man named Tim Berners-Lee. In 1990, he developed the backbone of the World

Wide Web the HTTP. People quickly developed browsers which supported the use of

HTTP and with that the popularity of computers skyrocketed. In the 20 years during

which  ARPANET  ruled  the  Internet,  the  worldwide  network  grew  from  four

computers  to  more  than 300,000.  By 1992,  more than a  million  computers  were

connected  only two years after HTTP was developed.

     You might be wondering at this point what exactly HTTP is  it's simply the widely

used  set  of  rules  for  how  files  and  other  information  are  transferred  between

computers.  So  what  Berners  Lee  did,  in  essence,  was  determine  how computers

would communicate with one another. For instance, HTTP would've come into play

if  you  clicked  the  source  link  in  the  last  paragraph  or  if  you  typed  the

http://www.iseu.by URL into your browser to get to our university page. But don't get

this confused with Web page programming languages like HTML and XHTML. We

use those to describe what's on a page, not to communicate be- tween sites or identify

a Web page's location.

     So, if there is any difference between www and the Internet? To answer this

question, let's look at each element. Simply, the Internet is a network of networks

and there are all kinds of networks in all kinds of sizes. You may have a computer

network at your work, at your university or even one at your house. These networks

are often connected to each other in different configurations, which is how you get

groupings such as LANs and regional networks. Your cell phone is also on a network

that is considered part of the Internet, as are many of your other electronic devices.

And all these separate networks added together are what constitute the Internet. Even

satellites are connected to the Internet.
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       The World Wide Web, on the other hand, is the system  we use to access  the

Internet. The Web isn't the only system out there, but it's the most popular and widely

used. (Examples of ways to access the Internet without using HTTP include e-mail

and instant messaging.) As mentioned on the previous page, the World Wide Web

makes use of hypertext to access the various forms of information available on the

world's different networks. This allows people all over  the world to share knowledge

and opinions. We typically access the Web  through browsers, like Internet Explorer

and Mozilla Firefox. By using browsers like these, you can visit various Web sites

and view other online content.

     So  another  way to  think about  it  is  to  say  the Internet  is  composed of  the

machines,  hardware  and  data;  and  the  World  Wide  Web  is  what  brings  this

technology to life.

4. Find  and  learn  Ukrainian  equivalents  for  the  following  words  and  ex-

pressions

1) instant messaging a)

2) ever-increasing network b)

3) online content c)

4) allotment d)

5) online defamation e)

5.Find and learn English equivalents for the following words and expressions

1) програма перегляду Web a)
2) міжсітковий обмін b)
3) протокол передачі файлів c)
4) експериментальна мережа d)
5)порушення авторського права e)
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6. Answer the following questions and think over five more questions, which you

could ask your partner about.

1. Is  there  any fundamental  difference  between the  Internet  and  the  World  Wide

Web?

2. Why it's so easy for us to link them together in our minds?

3. What are the advantages and disadvantages of our ever-increasing use of computer

technology?

Завдання для самостійної роботи

Write a reply to Mr Bramble making the following points:

a) You will attend the interview on the date given.

b) You would like to have the interview one hour later, owing to train times.

Література: [3, с. 80–83; 4, с. 90–95].

Практичне заняття № 9

E-MAIL AND ITS TRANSFER PROTOCOLS

1. Match the words with their definitions

1) bells and
whistles (inf.)

[belznd'(h)wɪslz] a) to indicate

2)  append  to  [v.  with
obj.]

[ə'pend] b)  resolve  (a  sentence)
into  its  component  parts
and  describe  their
syntactic roles

3) breakthrough (n.) ['breɪkθruː] c)  Syn.  add  (something)
to  the  end  of  awritten
document

4) designate (v.) ['dezɪgneɪt] d) an important discovery
or development

5) parse (n.) ['pɑːz] e)  attractive  additional
features or trimmings
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2. Discuss with your partner the following questions.
• What do you know about e-mail?
• What are the reasons for sending written messages electronically?

      3.  Skim the text to check your ideas.

E-MAIL  PROTOCOLS
by Marshall Brain and Tim Crosby
     E-mail  has become an extremely popular  communication tool.  According to

Darwin Magazine: Prime Movers, the first e-mail message was sent in  1971 by an

engineer named Ray Tomlinson. Prior to this, you could only send messages to users

on a single machine. Tomlinson's breakthrough was the ability to send messages to

other machines on the Internet, using the @ sign to designate the receiving machine.

      An e-mail message has always been nothing more than a simple text message  a

piece of text sent to a recipient. In the beginning and even today, e-mail messages

tend to be short pieces of text, although the ability to add attachments now makes

many messages quite long.

     You've probably already received several e-mail messages today. To look at them,

you use some sort of e-mail client. Many people use wellknown, stand- alone clients

like Microsoft Outlook, Outlook Express, Eudora or Pegasus. People who subscribe

to free e-mail services like Hotmail or Yahoo use an e-mail client that appears in a

Web page.  If  you're  an AOL customer,  you use AOL's e-mail  reader.  No matter

which type of client you're using, it generally does four things:

• Shows you a list of all of the messages in your mailbox  by displaying the

message header. The header shows you who sent the mail, the sub- ject of the mail

and may also show the time and date of the message and the message size.

• Lets you select a message header and read the body of the e-mail mes- sage.
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• Lets you create new messages and send them. You type in the e-mail address

of  the  recipient  and  the  subject  for  the  message,  and  then  type  the  body  of  the

message.

• Lets you add attachments to messages you send and save the attachments from

messages you receive.

     Sophisticated e-mail clients may have all sorts of bells and whistles, but at the

core, this is all that an e-mail client does.

     Machines on the Internet can run software applications that act as servers. There

are Web servers, FTP servers, telnet servers and e-mail servers running on millions of

machines on the Internet right now. These applications run all the time on the server

machine and they listen to specific ports, waiting for people or programs to attach to

the port. The simplest possible e-mail server would have a list of e-mail accounts

(e.g. John Smith's might be jsmith), a text file for each account in the list (e.g. the

server would have a text file in its directory named JSMITH.TXT). The server would

format  those  pieces  of  information  and  append  them  to  the  bottom  of  the

JSMITH.TXT file.

     There are several other pieces of information that the server might save into the

file, like the time and date of receipt and a subject line; but overall, you can see that

this is an extremely simple process.

       As other people sent mail to jsmith, the server would simply append those

messages to the bottom of the file in the order that they arrived. The text file would

accumulate a series of five or 10 messages, and eventu- ally you would log in  to read

them. When you wanted to look at your e-mail, your e-mail client would connect to

the server machine. In the simplest possi- ble system, it would: ask the

server to send a copy of the JSMITH.TXT file, ask the server to erase and reset the

JSMITH.TXT file. Then save the JSMITH.TXT file on your local machine. Parse the

file into the separate messages (using the word "From:" as the separator). Show you

all of the message headers in a list. When you double-clicked on a message header, it

would find that message in the text file and show you its body.
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     As you can see, this is a very simple system. Surprisingly, the real e-mail system

that you use every day isn't much more complicated than this.

     For the vast majority of people right now, the real e-mail system consists of two

different servers running on a server machine. One is called the SMTP server. The

SMTP server handles outgoing mail. The other is either a POP3 server or an IMAP

server, both of which handle incoming mail.

     Whenever you send a piece of e-mail, your e-mail client interacts with the SMTP

server to handle the sending. The SMTP server on your host may have conversations

with other SMTP servers to deliver the e-mail. Let's assume that you want to send a

piece of e-mail. Your e-mail ID is brain, and you have your account on yahoo.com.

You want to send e-mail to jsmith@mindspring.com.  You are using a stand-alone e-

mail client like Outlook Express.

      When you set up your account at yahoo, you told Outlook Express the  name of

the mail server  mail.yahoo.com. When you compose a message and press the Send

button, here's what happens:

1. Outlook Express connects to the SMTP server at mail.yahoo.com using port

25.

2. Outlook Express has a conversation with the SMTP server, telling the SMTP

server the address of the sender and the address of the recipient, as well as the body

of the message.

3. The SMTP server takes the "to" address (jsmith@mindspring.com) and breaks

it into two parts: the recipient name (jsmith) and the domain name (mind spring.com).

If  the "to" address had been another  user  at  yahoo.com, the SMTP server  would

simply hand the message to the POP3 server for yahoo.com (using a little program

called the delivery agent). Since the recipient is at another domain, SMTP needs to

communicate with that domain.

4. The SMTP server has a conversation with a DNS. It says, "Can you give me

the IP address of the SMTP server for mindspring.com?" The DNS replies with the

one or more IP addresses for the SMTP server(s) that Mindspring operates.
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5. The SMTP server at yahoo.com connects with the SMTP server at Mind spring

using port 25. It has the same simple text conversation that your e-mail client had

with the SMTP server for Yahoo, and gives the message to the Mind spring server.

The Mindspring server recognizes that the domain name for jsmith is at Mindspring,

so it  hands the message to Mindspring's POP3 server, which puts the message in

jsmith's mailbox.

     If, for some reason, the SMTP server at Yahoo cannot connect with the SMTP

server at Mindspring, then the message goes into a queue. The SMTP server on most

machines uses a program called sendmail to do the actual sending, so this queue is

called the sendmail queue. Sendmail will periodically try to resend the messages in

its queue. For example,  it  might retry every 15 minutes.  After  four hours,  it  will

usually send you a piece of mail that tells you there is some sort of problem. After

five  days,  most  sendmail  configurations  give  up  and  return  the  mail  to  you

undelivered.

     The SMTP server understands very simple text commands like HELO, MAIL,

RCPT and DATA.

      In the simplest  implementations of POP3, the server really does maintain a

collection of text  files one for each e-mail  account.  When a message arrives,  the

POP3 server simply appends it to the bottom of the recipient's file. When you check

your e-mail,  your  e-mail  client  connects  to the POP3 server  using port  110.  The

POP3 server requires an account name and a password. Once you've logged in, the

POP3 server opens your text file and allows you to access it. Like the SMTP server,

the POP3 server understands a very simple set of text commands like USER, PASS

and etc.

     Your e-mail client connects to the POP3 server and issues a series of com- mands

to bring copies of your e-mail messages to your local machine.

     You can see that the POP3 server simply acts as an interface between the e- mail

client and the text file containing your messages. And again, you can see that the

POP3 server is extremely simple. You can connect to it through telnet at port 110 and

issue the commands yourself if you would like to. As you can see, the POP3 protocol
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is very simple. It allows you to have a collection of messages stored in a text file on

the server. Your e-mail client (e.g. Outlook Express) can connect to your POP3 e-

mail server and download the messages from the POP3 text file onto your PC. Many

users want to do far more than that with their e-mail, and they want their e-mail to

remain on the server. The main reason for keeping your e-mail on the server is to

allow users to connect from a variety of machines. With POP3, once you download

your e-mail it's stuck on the machine to which you downloaded it. If you want to read

your e-mail both on your desktop machine and your laptop (depending on whether

you're working in the office or on the road), POP3 makes life difficult.

     IMAP is a more advanced protocol that solves these problems. With IMAP, your

mail stays on the e-mail server. You can organize your mail into folders,  and all the

folders live on the server as well. When you search your e-mail, the search occurs on

the server machine, rather than on your machine. This approach makes it extremely

easy  for  you  to  access  your  e-mail  from any  machine,  and  regardless  of  which

machine you use, you have access to all of your mail in all of your folders.

     Your e-mail client connects to the IMAP server using port 143. The e-mail client

then issues a set of text commands that allow it to do things like list all the folders on

the server, list all the message headers in a folder, get a specific e-mail message from

the server, delete messages on the server or search through all of the e-mails on the

server.

      Most e-mail clients have some way to cache e-mail on their local machine. For

example, the client will download all the messages and store their complete contents

on the local machine. The messages still exist on the IMAP server, but you now have

copies on your machine. This allows you to read and reply to e- mail even if you have

no  connection  to  the  Internet.  The  next  time  you  establish   a  connection,  you

download all  the new messages you received while disconnected and send all the

mail  that  you  wrote  while  disconnected.  Your  e-mail  client  allows  you  to  add

attachments to e-mail messages you send, and also lets you save attachments from

messages that you receive. Attachments might include word processing documents,

spreadsheets, sound files, snapshots and pieces of software.  Usually, an attachment is
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not text. Since e-mail messages can contain only text information, and attachments

aren't text, there's a problem that needs to be solved. In the early days of e-mail, you

solved  this  problem  by  hand,  using  a  program  called  uuencode.The  uuencode

program assumes that the file contains binary information. It extracts 3 bytes from the

binary  file  and  converts  them  to  four  text  characters.  What  uuencode  produces,

therefore, is  an encoded version of the original binary file that contains only text

characters. In the early days of e-mail, you would run uuencode yourself and paste

the uuencoded file into your e-mail message.

      Considering its tremendous impact on society, having forever changed the way

we  communicate,  and  today’s  e-mail  system  is  one  of  the  simplest  things  ever

devised. There are parts of the system, like the routing rules in sendmail, that get

complicated, but the basic system is incredibly straightforward. 

4. Find and learn Ukrainian equivalents for the following words and ex-
pressions

1) bells and whistles (informal) a)

2) e-mail client b)

3) sendmail queue c)

4) uuencode d)

5. Find and learn English equivalents for the following words and expressions

1) заголовок повідомлення a)
2) текстове повідомлення b)
3) служба доставки повідомлення c)
4) агент передачі d)

  6. Answer the following questions and think over five more questions, which

you could ask your partner about.

1) How e-mail gets from your computer to a friend halfway around the world?
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2) What is a POP3 server, and how does it hold your mail?

3) What the simplest possible e-mail server would look like in order to get a basic

understanding of the process?

4) If all of your e-mail is stored on the server, then how can you read your mail if

you are not connected to the Internet?

Завдання для самостійної роботи

You are preparing a survey on one of the following subjects. Prepare a questionnaire

of no more than ten questions to collect the most useful data.

a) How overseas students learn vocabulary

b) Student attitudes to the cinema

Література: [3, с. 80–83; 4, с. 90–95].
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3 ПИТАННЯ ДО ЗАЛІКУ

1. Розрахунок.

2. Компютерне моделювання.

3. Мови програмування.

4. Тип даних.

5. Візуальне програмування.

6. Банки.

7. Мережа.

8. Інтернет.

9. Електронна пошта.
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4 КРИТЕРІЇ ОЦІНЮВАННЯ ЗНАНЬ СТУДЕНТІВ

Об'єктивне  оцінювання  знань  студентів  у  межах  кредитно-модульної

системи  в  умовах  упровадження  ідей  Болонського  процесу  має  сприяти

підвищенню  якості  підготовки  та  конкурентоспроможності  фахівців,

стимулювати  самостійну  та  систематичну  роботу  студента  протягом

навчального  семестру.  Досягають  такої  об'єктивності  запровадженням

відповідних критеріїв оцінювання, тобто системи вимог до рівня знань і вмінь

студента,  які  він повинен продемонструвати для підтвердження набутих ним

компетенцій за 100-бальною шкалою (100 %).

Відповідно  до  критеріїв  оцінювання  знань  за  кредитно-модульною

системою  для  студентів  денної  форми  навчання  кафедри  філології  та

видавничої справи Кременчуцького національного університету імені Михайла

Остроградського  на практичні заняття (ПЗ) відводено 36 балів на семестр

 (36 %), а на самостійну роботу – 15 балів (15 %).

Кількість балів (%) за виконання всіх завдань одного практичного заняття

в повному обсязі (присутність на занятті; активність на занятті; підготовка до

практичного  заняття)  розраховують  за  такою  формулою:  кількість  годин  за

семестр поділити на число 36. 

На  виконання  поточного  тематичного  контролю  (тести,  контрольні

роботи)   відводено 20  балів  (20  %).  На  виконання  семестрового  контролю

(семестрова контрольна робота, залік, іспит) відводено ще 20 балів.

Підсумкову оцінку за практичні заняття виставляють щосеместрово, після

закінчення проведення аудиторних занять з навчального курсу. Накопичені під

час проведення різних видів аудиторних робіт оцінки надають правомірності

такій формі атестації.

Критерії оцінювання мають на меті оцінювання роботи студентів за всіма

видами  аудиторної  та  самостійної  роботи  і  відображають  поточні  навчальні

досягнення  студентів  у  засвоєнні  програмного  матеріалу  навчальної

дисципліни.
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Методичні  вказівки щодо виконання практичних і  самостійних робіт  з
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ВИТЯГ

із протоколу № ___

засідання науково-методичної ради ФПГіСН

від “___”___________2021 р.

 Присутні: всі члени науково-методичної ради

Про  рекомендацію  до  видання  методичних  вказівок  щодо  виконання

практичних  та самостійних робіт з навчальної дисципліни «Англійська мова за

професійним  спрямуванням»  для  студентів  денної  форми  навчання  зі

спеціальності 123 – «Комп’ютерна інженарія» освітньо – професійної програми

«Комп’ютерна  інженарія»,  освітньщго  ступеня  «бакалавр»  укладених

доцентом., к.пед.н   Дніпровською Т.В.

СЛУХАЛИ:  секретаря  науково-методичної  ради  Тур  О.М.  про

рекомендацію до видання методичних вказівок щодо виконання практичних  та

самостійних робіт з навчальної дисципліни «Англійська мова за професійним

спрямуванням» для  студентів  денної  форми навчання  зі  спеціальності  123 –

«Комп’ютерна  інженарія»  освітньо  –  професійної  програми   «Комп’ютерна

інженарія»,  освітньщго  ступеня  «бакалавр»    укладених  доцентом.,  к.пед.н

Дніпровською Т.В. 

УХВАЛИЛИ:  рекомендувати  до  видання  методичних  вказівок  щодо

виконання  практичних   та  самостійних  робіт  з  навчальної  дисципліни

«Англійська мова за професійним спрямуванням» для студентів денної форми

навчання  зі  спеціальності  123  –  «Комп’ютерна  інженарія»  освітньо  –

професійної  програми   «Комп’ютерна  інженарія»,  освітньщго  ступеня

«бакалавр»   укладених доцентом., к.пед.н   Дніпровською Т.В.

Голова науково-методичної ради,

доцент                     О. В.  Літвінова

Секретар                                                    О. М. Тур
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Рецензія

на  методичних  вказівок  щодо  виконання  практичних   та  самостійних

робіт  з  навчальної  дисципліни  «Англійська  мова  за  професійним

спрямуванням» для  студентів  денної  форми навчання  зі  спеціальності  123 –

«Комп’ютерна  інженарія»  освітньо  –  професійної  програми   «Комп’ютерна

інженарія»,  освітньщго  ступеня  «бакалавр»  укладених  доцентом.,  к.пед.н

Дніпровською Т.В.

Методичні вказівки укладено на належному науково-методичному рівні,

побудовано  на   лексичному  та  граматичному  матеріалі,  який  охоплює

нормативну  граматику  англійської  мови  і  лексичний  мінімум  у  межах

професійної тематики.

Метою даних методичних вказівок є набуття навичок практичної роботи в

процесі пошуку необхідної інформації, формування необхідної комунікативної

спроможності у сфері професійного спілкування. Методичні  вказівки містять

тексти  для  перевірки  набутих  знань,  граматичні  вправи,  тестові  завдання.

Підбір матеріалів дає можливість розвивати навички пошукового читання для

отримання необхідної інформації. 

      Методичні  вказівки  відповідають  навчальній  програмі  та

рекомендуються до видання. 

Рецензент                         доцент., к. пед. н. О. В. Кондрашова
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ВИТЯГ

з протоколу  засідання кафедри ФВС №

від                     2021 р.

           Присутні: викладачі кафедри

СЛУХАЛИ: інформацію доцента, к.пед.н   Дніпровську Т.В.. про видання

методичних  вказівок  щодо  виконання  практичних   та  самостійних  робіт  з

навчальної дисципліни «Англійська мова за професійним спрямуванням» для

студентів  денної  форми  навчання  зі  спеціальності  123  –  «Комп’ютерна

інженарія»  освітньо  –  професійної  програми   «Комп’ютерна  інженарія»,

освітньщго ступеня «бакалавр»   укладених доцентом., к.пед.н   Дніпровською

Т.В. 

УХВАЛИЛИ: видати методичні вказівки щодо виконання практичних  та

самостійних робіт з навчальної дисципліни «Англійська мова за професійним

спрямуванням» для  студентів  денної  форми навчання  зі  спеціальності  123 –

«Комп’ютерна  інженарія»  освітньо  –  професійної  програми   «Комп’ютерна

інженарія»,  освітньщго  ступеня  «бакалавр»    укладених  доцентом.,  к.пед.н

Дніпровською Т.В.

Зав. кафедри ФВС                        проф. К.Л. Сізова

Секретар кафедри                                                          О.Л. Резніченко
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	ВСТУП
	Навчальна дисципліна «Англійська мова за професійним спрямуванням» належить до обов’язкових навчальних дисциплін підготовки студентів надає студентам здатність спілкуватися англійською мовою.
	Метою навчальної дисципліни «Англійська мова за професійним спрямуванням» є:
	– практичне оволодіння студентами іноземною мовою професійного спрямування, формування професійної іншомовної комунікативної компетентності для використання іноземної мови в різних сферах професійної діяльності;
	– формування навичок читання іншомовних текстів за фахом і вміння передавати отриману з них інформацію в усній та письмовій формах;
	– розвиток уміння сприймати на слух іншомовну інформацію і будувати мовленнєву дію в ситуаціях професійного спілкування.
	Основними завданнями вивчення навчальної дисципліни є:
	практичне: формувати у студентів загальні та професійно орієнтовані комунікативні мовленнєві компетенції (лінгвістичну, соціолінгвістичну і прагматичну) для забезпечення їхнього ефективного спілкування;
	освітнє: формувати у студентів методичну компетенцію; розвивати уміння вчитися; сприяти розвитку здібностей студентів до самооцінювання та здатності до самостійного навчання; навчати встановлювати міжпредметні зв’язки з навчальними дисциплінами, які вивчаються у ЗВО;
	пізнавальне: залучати студентів до таких академічних видів діяльності, які активізують і сприяють подальшому розвитку їхніх пізнавальних здібностей;
	розвиваюче: допомагати студентам у формуванні загальних компетенцій з метою розвитку їхньої особистої мотивації (цінностей, ідеалів); зміцнювати впевненість студентів як користувачів мови, а також їхнє позитивне ставлення до вивчення мови;
	соціокультурне: формувати у студентів уміння і готовність досягати порозуміння з представниками інших соціумів, усвідомлювати важливі й різнопланові міжнародні соціокультурні проблеми та діяти відповідно у культурному розмаїтті професійних та академічних ситуацій.
	Компетентності та програмні результати навчання.
	Вивчення навчальної дисципліни надає можливість здобути компетентності, потрібні для подальшої професійної діяльності:
	Z 1 – Здатність до абстрактного мислення, аналізу і синтезу;
	Z 2– Здатність вчитися і оволодівати сучасними знаннями;
	Z 3 – Здатність застосовувати знання у практичній ситуації;
	Z 5 – Здатність спілкуватися іноземною мовою.
	Засвоєння змісту навчальної дисципліни забезпечує формування таких програмних результатів:
	N 6 – Вміти розв’язувати задачі аналізу та синтезу засобів, характерних для спеціальності;
	N 8 – Вміти системно мислити та застосовувати творчі здібності до формування нових ідей;
	N 12 – Вміти ефективно працювати як індивідуально, так і у складі команди;
	N 21 – Якісно виконувати роботу та досягати поставленої мети з дотриманням вимог професійної етики.
	У результаті вивчення навчальної дисципліни студент повинен знати:
	– граматичні структури, орфографічні, орфоепічні, акцентологічні норми та правила синтаксису, що є необхідними для гнучкого вираження відповідних функцій та понять, а також для розуміння і продукування широкого кола текстів у професійній (академічній та виробничій) сфері; лексику побутової, загальноосвітньої та професійної сфер (зокрема термінологію);
	– мовні форми, властиві для офіційних та розмовних реєстрів; комунікативні вимоги до мовної поведінки в іншомовному професійному (науковому та виробничому) середовищі; основні закони та стратегії іншомовної фахової комунікації;
	– правила та проблеми перекладу і редагування іншомовних текстів професійного спрямування; типи словників та їх значення у підвищенні іншомовної професійної комунікативної культури;
	уміти:
	– обговорювати навчальні та пов’язані з напрямом підготовки питання, для того щоб досягти порозуміння зі співрозмовником; готувати публічні виступи з низки великої кількості галузевих питань, застосовуючи відповідні засоби вербальної комунікації та адекватні форми ведення дискусій і дебатів;
	– знаходити нову текстову, графічну, аудіо- та відеоінформацію, що міститься в іншомовних галузевих матеріалах (як у друкованому, так і в електронному вигляді), користуючись відповідними пошуковими методами і термінологією;
	– аналізувати іншомовні джерела інформації для отримання даних, що є необхідними для виконання професійних завдань та прийняття професійних рішень; писати професійні тексти і документи іноземною мовою з низки галузевих питань;
	– перекладати іншомовні професійні тексти рідною мовою, користуючись двомовними термінологічними словниками, електронними словниками та програмним забезпеченням перекладацького спрямування;
	– вести усне монологічне та діалогічне спілкування у межах побутової, суспільно-політичної, загальноекономічної та фахової тематики.
	До видів самостійної роботи належать реферування та робота на персональному комп’ютері (робота у мережі, підготовка презентацій, організація конференцій та участь у них, публікація даних тощо). До системи забезпечення самостійної роботи навчально-методичними засобами належать підручники та посібники.
	Значну частину навчальної дисципліни «Англійська мова за професійним спрямуванням» студенти вивчають самостійно. Приступаючи до її вивчення, необхідно ознайомитися зі змістом, обсягом і питаннями кожної теми. Вивчати навчальну дисципліну рекомендується за окремими темами. Ознайомившись зі змістом теми, особливостями розташування матеріалу в різних літературних джерелах, слід приступити до першого читання. Під час першого читання потрібно відмітити суть теми, важкі для себе місця. Потім розпочинають детальне вивчення матеріалу. Для кращого запам’ятовування матеріалу студент повинен вести конспект, вносити до нього окремі положення, визначення нових термінів тощо. Питання для самоперевірки акцентують увагу на найважливіших моментах теми. Така підготовка буде підґрунтям для успішного складання заліку та іспиту.
	Самостійну роботу здійснюють частково у бібліотеці, частково вдома.
	Консультації проводяться згідно з графіком.

