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ANNOTATION

The teaching aid is an appendix to the work program of the
discipline and the fund of assessment tools for the course of computer
science and is intended for use by foreign students of additional general
educational programs in the study of this discipline, as well as in their
preparation for the current, intermediate and final certification. The
educational and methodological manual was compiled in accordance
with the Order of the Ministry of Education and Science of Russia dated
03.10.2014 No. 1304 "On approval of the requirements for the
development of additional general education programs that provide
training for foreign citizens and stateless persons to master professional
educational programs in Russian". The teaching aid contains a list of
questions to be studied in the course of Computer science, guidelines
and recommendations for their study, a list of recommended literature
and Internet sources, as well as additional questions and practice tests.
The study guide also contains a list of theoretical questions and
practical tasks included in credit and examination cards, models of
answers to these questions and assessment criteria.

The teaching aid is recommended for use by teachers and foreign
students of additional general educational programs when studying
computer science at the stage of pre-university training, as well as
when preparing students for current control, intermediate and final
certification in computer science.
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FOREWORD

The teaching aid is intended for independent work of foreign
students of additional general education programs in preparation for
training sessions, current, intermediate and final certification in
computer science. The manual was compiled in accordance with the
Order of the Ministry of Education and Science of Russia dated
03.10.2014 No. 1304 "On approval of the requirements for the
development of additional general educational programs that provide
training for foreign citizens and stateless persons to master professional
educational programs in Russian."

The manual includes the material of the work program of the

discipline and the fund of assessment tools in Computer science, which
must be mastered in preparation for the final certification (exam).
Contains a list of theoretical questions and practical tasks that are
included in the exam tickets.

In order to organize independent work of foreign students in
preparation for tests and exams, the educational material of the
Computer science course is divided into separate topics, each of which
contains a list of questions to be studied, guidelines for studying the
topic, a list of additional questions and a practice test with correct
answers. Foreign students should know and state in Russian the
answers to the theoretical questions of the course. Each topic of the
course is provided with a list of educational, educational and methodical
literature and Internet sources that are recommended to use when
studying the course of computer science.
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1. GUIDELINES FOR THE STUDY
OF THE DISCIPLINE «COMPUTER SCIENCE>»

The discipline "Computer science" refers to the block of disciplines
that are mandatory for foreign students to study additional general
education programs of engineering, technical and technological
orientation of education. The purpose of mastering the discipline
"Computer science" is to form the ability and readiness of students to
continue their education in Russian in the chosen specialty in higher
educational institutions of the Russian Federation:

— to know the Russian language in a volume that provides the
opportunity to carry out educational activities in Russian and is
necessary for communication in the educational, professional and
everyday spheres;

— to possess a system of significant subject knowledge in Computer
science necessary for continuing education in educational institutions
of higher education of the Russian Federation in the chosen specialty
(field of study) in the field of Computer science, information and
communication technologies, software and hardware;

— have the skills to search and use the information necessary for
the effective implementation of educational and professional tasks.

The specified system of knowledge is formed on the basis of
information obtained in the study of two main sections of the course:
the basics of computer science and information and communication
technologies. The discipline consists of theoretical and practical parts.
Each part includes classroom work with a teacher and independent
work.

The program, educational and teaching materials for the Computer
science course were developed on the basis of the order of the Ministry
of Education and Science No. 1304 dated 03.10.2014 "On approval of
the requirements for the development of additional general educational
programs that provide training for foreign citizens and stateless persons
to master professional educational programs in Russian » and meets
the requirements for the distribution of time allocated for the study of
computer science between classroom and independent work.

The discipline provides for a credit in the first semester and an exam
in the second. In the first semester, 36 hours are allocated for practical
classes, and 36 hours for independent work. In the second semester,
72 hours are allocated for practical classes, 72 hours for independent

5
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work. The theoretical part of the discipline contains sections from the

thematic plan of the discipline. The topics of practical classes
correspond to the knowledge, skills and abilities provided for by the
results of mastering the discipline.

When presenting theoretical material, modern teaching methods
and technologies are used using computer technology, educational
posters and handouts. During the practical lesson, the problem is
formulated, methods and algorithms for solving it are demonstrated.
The teacher focuses on the main issues that students will have to study
on their own; literature and Internet sources are indicated, which are
recommended for use in independent work. For a deeper study and
understanding of the topic of the practical lesson, students in the
process of independent work are recommended to use the Internet and
repeat / study the topic in their native language. The study of the
course "Computer science" should begin with work on the material of
the introductory course.

The main goal of the introductory course in Computer science in an
accessible form, within the framework of the lexical and grammatical
material and models studied in the classroom in Russian as a foreign
language, is to state the main provisions of the discipline, ensuring the
accumulation of the necessary amount of vocabulary and grammatical
structures that contribute to the successful formation of a
communicative language among foreign students. competencies in the
educational and scientific sphere.

To consolidate the theoretical material and prepare for practical
classes, foreign students must independently work on the educational
material within the time budget allocated for independent work. For
independent work, foreign students are provided with educational and
methodological literature in printed or electronic form. When
conducting classroom practical classes, the teacher directs and controls
the independent work of students, paying attention to the most difficult
questions to understand.

Successful mastering of the Computer science course requires
students to attend mandatory practical classes, since skipping them can
become an obstacle in mastering the subsequent sections of the course,
which are logically interconnected. In practical classes, the theoretical
material is consolidated when performing practical tasks, drawing up
flowcharts of algorithms, writing the text of programs and their
implementation on personal computers in a high-level programming
language environment.
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In the course of practical classes, the teacher controls the
correctness of homework assignments, the degree of assimilation of
theoretical material, asking questions on the topics studied. A list of
questions for self-study and a list of necessary educational and
methodological literature is given to students for independent work
after the end of each practical lesson. The teacher also answers
additional questions from foreign students on the topic of the last
practical lesson and on the technology of independent homework.

Each semester provides milestone knowledge controls that allow
you to objectively assess the assimilation of the studied sections of the
computer science course based on the assessment of the results of
control work performed in the form of written answers to control
questions or in the form of test tasks.

During the first semester, students must complete five tests on the
topics “Types of information. Information processes”, “Number
systems”, “Personal computer device”, “Software”, "Construction of
block diagrams of algorithms", which are performed in the form of
testing or a written answer to the questions of the control task. Based
on the results of the control, an assessment is formed according to a
five-point system.

During the second semester, foreign students must complete four
tests on the topics "Pascal ABC programming language", "Text editors",
"Spreadsheets" and "Presentation". These works are performed by
students on personal computers. Based on the results of the control,
an assessment is also formed on a five-point system.

Information and methodological support of the discipline includes
textbooks, educational and teaching aids, guidelines presented in the
educational, methodological and information support of the discipline.
These materials are available to listeners and are available in the
required quantity. When preparing for practical classes, the student
should use the methodological instructions on Computer science, which
are posted on the SKIF portal in the Computer science section of the
Natural Sciences department.

Access to the specified educational and teaching materials is
possible via the local network of the university, to which the computer
science room is connected, and using the Internet, for example, from
the university dormitory or a Wi-Fi network from anywhere on the
territory of the university.
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Electronic information resources are also presented on the website
of the library of electronic resources of the university

https://de.donstu.ru/elect/divisions/620/courses. There is access to
educational and methodological literature located in the electronic
library of the university (https://ntb.donstu.ru/catalog). Using the
recommended methodological materials, foreign students should be
creative in doing homework, trying to understand the essence of the
tasks being solved, because the ultimate goal of the process of their
implementation is the development of algorithmic thinking, which is
necessary when using the acquired knowledge in their future practical
activities.

Preparation for the exam in the second semester of the academic
year is the final stage in studying the course of computer science.
Repetition of educational material in preparation for exams should
begin with a repetition of theoretical material, a repetition of the order
and results of practical tasks performed in practical classes and which
are stored on personal computers of the Computer science office.

A prerequisite in preparing for control measures, including
intermediate and final certification, is the repetition of theoretical
material according to the notes in workbooks in which foreign students
took notes during practical classes, as well as in the recommended
educational and teaching aids. When preparing for the answer to the
second (practical question of the exam ticket), one should repeat the
technology of drawing up flowcharts of algorithms and writing program
texts previously studied and implemented in a programming language
when performing practical work in the computer science classroom.

Questions for the theoretical part and practical tasks of the final
certification (exam) can be found on the SKIF portal in the Computer
science section of the Natural Sciences department. These are
guidelines for preparing for the final attestation and requirements for
the final attestation of foreign students of additional general education
programs. The control and assessment of the knowledge, skills and
abilities acquired by foreign students is carried out in accordance with
the assessment tools that complement the work program of the
Computer science course.

2. Organization of independent work foreign students

The training of national personnel with higher education for foreign
countries is inextricably linked with the formation and development of
independent work skills (SR)8among foreign students, which at
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present should be at least 50% of the total labor intensity of the
discipline being studied. The main objective of the SR is to form in
students a

sustainable need for self-education, the development of skills that
contribute to the consolidation and deepening of knowledge gained in
practical classes, the development of creative thinking and the ability

to project activities, the ability to apply the acquired knowledge in
practice.

The effectiveness of students' independent work depends on its
proper organization and appropriate control. SR control allows
assessing not only the level of training of students, but also motivating
them to do homework in computer science and other natural science
disciplines. The result of SR is the mastery of knowledge in the field of
studied disciplines by foreign students, the acquisition of skills for using
the acquired knowledge in the educational process and subsequent
production activities, the acquisition and development of experience in
creative activity, the ability to master the key concepts of the studied
discipline and scientific terminology.

The content of independent work of foreign students, its scope,
forms of current, intermediate and final controls, as well as the criteria
for assessing knowledge, are regulated by the relevant curriculum of
disciplines and are contained in the funds of evaluation tools.
Monitoring the independent work of foreign students allows you to
assess the quality of their learning of educational material, as well as
motivate them to study the course of computer science and other
disciplines. At the same time, several aspects of the work are checked:
mastering the terminology of the computer science course, the ability
to listen and take notes, the ability to conduct a dialogue, the ability to
work with text materials presented in Russian.

Control of the SR of foreign students in computer science is an
integrative function, since not only knowledge of the subject is checked,
but also the degree of their mastery of the elements of the scientific
style of speech (NSW), writing, the use of sentence construction models
in Russian, the presence of speech activity skills, the ability to conduct
a dialogue on the studied topic. In the practice of teaching computer
science at the stage of pre-university training, various types of control
of independent work are used. These can be vocabulary dictations,
solving examples and problems, testing, dialogue, oral survey, etc.
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To evaluate the results of students' assimilation of educational
material in the course of Computer science, several types and forms of
control are used: current, intermediate and final controls. The form of
control can be frontal, group, individual and independent, which is often

called self-control. The frontal form of control involves brief answers of
several students of the study group to the questions of the teacher. The
group form of control is used when checking the results of independent
work of foreign students of the study group.

An individual form of control involves an assessment of the
knowledge of individual students. Self-control is carried out by students
on their own and, as a rule, when doing homework. To do this, in the
task for the SR, answer options and evaluation criteria are given, which
allows them to independently assess the degree of assimilation of the
educational material and predict the grade that they can receive during
the control on this topic. The current control of independent work allows
you to monitor the assimilation and level of knowledge of students at
all stages of studying individual topics of the Computer science course.
The results obtained with this type of control make it possible to identify
gaps in the knowledge of students and promptly make the necessary
adjustments to the educational process. Intermediate and final controls
allow with a high degree of reliability to determine the level of
assimilation by foreign students of individual sections or the entire
course of Computer science, to evaluate learning outcomes for a certain
period of time: the current month, semester or academic year.

Oral control involves the presentation by students in Russian given
for repetition or independent study of the topics of the Computer
science course. As a rule, students answer the questions that were
given in the assignment for independent work and the answers to which
they could find in the lesson summary, in the recommended teaching
and methodological materials. In the process of oral control, the
knowledge of the material of the topic being studied, the skills of speech
activity, the degree of knowledge of the Russian language, phonetics,
knowledge of the grammatical material and vocabulary of the discipline
under study, the ability to build the correct answer to the question are
checked.

Written control provides a deeper and more objective test of
students' knowledge. These can be, for example, vocabulary dictations,
tests, tests. In written work, students show knowledge of the subject
and the ability to apply it in practice. Students also show the degree of

10
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proficiency in written language and the ability to express their thoughts
in Russian as a foreign language.

At the initial stage of studying a computer science course,
vocabulary dictations are used as one of the control options. To do this,

in the task for independent work, foreign students are invited to
translate into their native language and learn new words and special
terms (10-15 words) on the topic under study. Vocabulary dictation as
one of the types of independent work control contributes to the
formation of students' listening and writing skills in Russian, which they
need for further education at specialized faculties of universities.

A fairly effective form of control and motivation of students to study
computer science is a mini-control, which in a short period of time (5-
10 minutes) allows you to assess the degree of assimilation and
understanding of the main provisions of the topic being studied. Mini-
controls usually contain five to ten questions. The task is given to
students on a personalized form on which they write their name, group
number and country. The form provides space for a short response
from the audience to the questions posed. For example, to the question
"How many digits are used to write numbers in the octal number
system?" the listener should write down - "8". To the question "What
numbers are used to write numbers in the binary number system?" the
listener should write down - "0 and 1".

An effective form of control of independent work is a frontal survey.
When answering homework questions orally, oral speech skills develop.
The task for independent work includes questions studied in the
previous lesson, or questions, the answers to which the student must
find on their own in the recommended educational and educational
literature. For some topics of the Computer science course, it is
advisable for students to prepare a short speech on the topic under
study, consisting of several key phrases in Russian.

An important type of control of independent work is control carried
out in the format of a dialogue between students on the topic under
study. For example, when studying the topic “Personal computer
device”, one of the students of the training group acts as a computer
buyer, and the other as a manager of a computer equipment store. A
dialogue takes place between them regarding the characteristics of the
computer (type of operating system, size of RAM, hard disk capacity,
cost of peripherals, etc.). Foreign students develop the skills of
constructing an interrogative sentence and understanding the answer
based on it.

11
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At the end of the dialogue, the “buyer” and “manager” change
roles. If there are difficulties with answering questions, the "manager"
can seek help from the students of the training group. This form of
control of independent work is positively perceived by foreign students,

and repeated repetition of educational material contributes to a deeper
and more conscious perception and memorization of it. The dialogue in
the store fully simulates the real situation associated with the
forthcoming acquisition of personal computers by foreign students.

Testing is important in the process of monitoring the independent
work of foreign students in computer science. The use of testing makes
it possible to assess the level of knowledge of foreign students on
certain topics of the Computer science course and allows (if necessary)
to quickly make changes to the educational process. Testing allows not
only to identify the problems of mastering the educational material, but
also to completely eliminate the possibility of a subjective assessment
of students' knowledge. Control testing is preceded by independent
work on the implementation of a control-training test (CTT), which in
its structure, vocabulary used and syntactic models fully corresponds to
the control test. In self-executed CTT, answers are given to questions
that allow students to independently assess the quality of assimilation
of the corresponding section of the Computer science course.

At the training session, before performing the control test, the
students are explained the order of its implementation and the
evaluation criteria. The test contains, as a rule, ten questions and the
results of the answers are evaluated as follows: the mark "5" is given
for 9-10 correct answers, which is 90-100% of correct answers, "4" -
for 7-8 correct answers and "3 "- for 5-6 correct answers.

When studying algorithms and programming, students are offered
tasks for independent work on the development of block diagrams of
algorithms for solving problems and, on their basis, the development of
calculation programs in a programming language. The construction of
flowcharts of algorithms and writing programs contribute to checking
not only the degree of assimilation by foreign students of the elements
of algorithmization and programming, but also a more conscious
assimilation of the educational material of disciplines related to
computer science: mathematics, engineering graphics, physics. As one
of the options for independent work on the topic "Algorithms", students
are invited to fill in the empty blocks of algorithms for solving problems
or restore the condition of the problem according to a given flowchart.

12
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When developing computer programs for solving problems, the
knowledge of foreign students of the structure of the program, data
types, rules for writing arithmetic expressions and the order of
performing mathematical operations is checked. The correctness of the
use of vocabulary and grammatical structures of the Russian as a

foreign language is controlled when writing the text of a program that
provides an interactive mode of operation "user - computer" in Russian.
As one of the control options, foreign students are offered a computer
version of the program, in which a significant number (10-15) of errors
were made. Students should write their own version of the program, in
which the errors they noticed are corrected.

In the Computer science course, a universal form for presenting
tasks to students for independent work has been developed. The task
includes several logically complete fragments, in particular, the name
of the topic being studied, a list of questions that a foreign student must
independently master, a list of words and phrases that need to be
translated into their native language and learned, a list of practical tasks
for solving examples, compiling block schemes of algorithms or writing
programs.

In the assignment for independent work, students are given
hyperlinks to electronic resources posted on the SKIF portal in the local
network of the university or on the Internet, indicating specific sections
or pages for study. The use by foreign students for independent work
of educational materials from the SKIF portal allows you to control the
number of views they have of the given educational material. This is
facilitated by the monitoring system developed by the programmers of
the Department of Digital Educational Technologies (UCET), which
allows keeping track of the number of views of educational material
from the moment it was posted on the SKIF portal, the number of views
in the current year, as well as in the current month.

According to the results of the implementation of educational tasks
submitted for independent study or repetition, the results of current
and intermediate controls, certification of foreign students for the past
period of time is carried out. In case of unsatisfactory results of
certification, additional work is carried out with the students, aimed at
eliminating the causes that caused unsatisfactory results of study.

Topic 1. Information. Information processes
1.1. Questions to study

13
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Information. The concept of information. Types of information.
Information properties. Perception of information by a person.
Information processes. Receipt, processing, storage, transfer and use
of information. Computer science. The subject of Computer science.
The development of computing technology. generations of computers.

1.2. Guidelines for studying the topic

When studying the topic “Information. Information Processes”
foreign students should know the definition of information, what types
of information exist, what information processes are, what computer
science is. In particular, listeners should know that information is
information that can be received, stored, processed, transmitted, used.
The term information comes from the Latin word informatio, which
means information, clarification, presentation. Types of information:
textual, numerical, graphic, sound and combined (video information).

Information properties: completeness - the property of information
to characterize the displayed object or process; relevance - the ability
of information to meet the needs of the consumer at the right time;
reliability - the property of information not to have hidden errors.
Reliable information can become unreliable over time if it becomes
outdated and no longer reflects the true state of affairs.

Actions performed with information are called information
processes. Information processes include the processes of obtaining,
transmitting, processing, storing and using information.

Computer science is the science of the structure and properties of
information, methods of collecting, processing and transmitting
information. Computer science studies the processes of obtaining
(creating) and processing information. Computer science solves the
problems associated with the use of computers. The term "Computer
science" first appeared in France. It was formed by combining two
words: "information" (information) and "automation" (automatique),
which in translation into Russian means "automated information
processing”". The term "Computer science" defines the field of
knowledge that deals with the processing of information using
electronic computers (3BM).

As a result of the development of computer technology, Computer
science has become a separate field of knowledge, a separate science.

In Russia, the term "Computer science" has been used since 1982.
Computer science at that time was understood as a complex scientific
and engineering discipline that studied all aspects of the development,

14
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design, creation, evaluation, operation of information processing
systems, their application in various fields of science and production.

After a practical lesson and independent study of the topic
“Information. Information Processes” foreign students must answer
questions for self-examination and complete the proposed control and
training test. Answers to self-test questions can be found in the
computer science workbook, as well as in the recommended literature
and Internet sources. At the end of the control-training test, the
numbers of the correct answers to his questions are given.

1.3. Questions for self-examination

- What is information?

- What types of information do you know?

- What can you do with the information?

- What properties of information do you know?

- How does a person perceive information?

- What is text information? Give examples.

- What is graphic information? Give examples.

- What is numerical information? Give examples.

- What is audio information? Give examples.

- What is video information? Give examples.

- What are information processes?

- What is Computer science? What does computer science study?

- Why do you need to measure information?

- What is the name of the minimum unit of information?

- What is the name of the unit for measuring the amount of
information?

- What is the relationship between byte and bit?

- What other units of measurement of information do you
know?

1.4. Control-training test

Perform a control-training test on the topic “Information.
Information Processes. Choose one correct answer for each test
question. Check your answers. Keys (correct answers) are given at the
end of the test. Before performing the test, repeat the topic
“Information. Information Processes”. To do this, use the literature, the
list of which is given at the end of this section, and educational and
methodological materials from the «YLOT» portal.

15
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1. Astory in a magazine is an ...
1. sound information
2. graphic information
3. text information
4, traffic information
2. Calltocdassis ...
1. sound information
2. video information
3. text information
4. graphic information

3. Alettertoafriendis ...
1. numerical information
2. text information
3. graphic information
4. sound information
4. The start time of classes at the faculty is ...
1. text information
2. graphic information
3. sound information
4. numerical information
5. The math example is...
1. text information
2. numerical information
3. sound information
4. graphic information
6. Drawingis...
1. numerical information
2. sound information
3. graphic information
4, text information
7. Photography is...
1. sound information
2. video information
3. numerical information
4. graphic information
8. How many generations of computers (9BM) do you know?

16
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1. One
2. Two
3. Three
4. Four

9. The element base of third-generation computers is
1. radio tubes
2. transistors
3. microchips
4. processors

10. Created the first mechanical computer...
1. Niklaus Wirth
2. Blaise Pascal
3. Bill Gates
4. Steve Jobs

Answers: 1-h 2-¢ 3-d, 4-f5-a 6-b7-d 8-¢ 9-a, 10—

When answering the questions of this test, you need to choose only
one correct answer. For example, when answering the questions
of the proposed control-training test, you should write down: 1 - ¢, 2 -
b, etc. Check your answers. Below are the evaluation criteria for 10
questions of the test, according to the results of which you can evaluate
the quality of assimilation of the educational material of the topic
“Information. Information Processes” on a 5-point scale. The control
test on this topic, which will be held at the practical lesson in terms of
the structure and form of presentation of questions, will be similar to
the proposed control-training test.

Evaluation criteria

Number of correct answers Grade
10-9 «5»
8-7 «4»
6-5 «3»

1.5. Literature and Internet sources
When preparing yourself and doing homework, use the following
literature and Internet sources:

17



YnpasneHue undpoBbix 06pa3oBaTesibHbIX TEXHOMOMMIA

Computer science. Recommendations for studying the discipline

1. Workbook on Computer science.

2. MopeHko b.H., babakosa J1.[., BockepubsH O.M. NHdopmaTuka.
BBoAHbI Kypc. YuebHOe nocobue Ansi MHOCTPaHHbIX rpaXxaaH M
nuy, 6e3 rpakaaHcTea. [InekTpoHHblA pecypc]. ArTY. — PocTtoB
H/[., 2015. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

3. WHdopmaTrka n MHMOpPMaLMOHHbIE TEXHONOMMN. YYebHUK ans
10-11 knaccos / H. 4. YrpuHoBuy. — 3-e u3g. — M.: BUHOM.

JlabopaTtopus 3HaHui, 2006. — 511 c: wn. YuuTb MaTepuman
Ha cTp. 12-15.

4. LWayuykoBa J1.3. WHdopmaTtuka. Teopus (C 3agadamum u
pewennsmMn). YunTb mMaTepuan: naea 1, nyHkrel 1.1-1.4, 1.6-
1.8. Aapec yyebHuka B MHTepHeTE:
http://book.kbsu.ru/theory/chapter1/1_1_0.html

5. MopeHko B.H. 3JneKTpOHHbIN  KypCc MO  AMCLMMIIMHE
«MHdopmaTHka n NH(POPMALIMOHHO-KOMMYHUKALUMOHHbIE
TEXHONOMMW» ANt MHOCTPAHHBIX CRyliaTenei AOMOMHUTENbHbIX
0bpasoBaTenbHbIX MporpaMM [DneKTpoHHbIN pecypc] / B.H.
MopeHko, T.A. Twopuna; OrTY. — PoctoB H/M., 2019. — Access
mode: http://test.skif.donstu.ru

6. MopeHko b.H. T[loarotoBka Kk WTOroBoWM aTTecTaumMum o
uHdpopmaTtuke : ydyeb.-metoa. nocobue / B.H. MopeHko, J1.4.
BabakoBa, O.B. HukoneHko ; [JOHCKOM roc. TexH. yH-T. — POCcToOB-
Ha-AowHy: AI'TY, — 2019. - 52 c.

Topic 2. Number systems
2.1. Questions to study

Representation of information in a computer. Number systems.
Positional and non-positional number systems. Decimal number system.
Binary number system. Binary arithmetic. Octal and hexadecimal
number systems. Converting numbers from one number system to
another. Measurement of information. Units of measurement of
information.

2.2. Guidelines for studying the topic

When studying the topic "Number Systems", foreign students
should know the basics of representing information in a computer, the
existing number systems, their purpose and types, algorithms for
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converting numbers from binary to decimal, octal, hexadecimal and vice
versa, tables of addition and multiplication of binary numbers. Students
should, in the process of independent work, learn how to translate
numbers from the binary number system to decimal, octal, hexadecimal
and vice versa, learn how to perform basic arithmetic operations for
binary numbers. It should be noted that a computer can only process
information presented in numerical form. All other information (textual,
graphic, sound, etc.) must be converted into a numerical form before
being processed on a computer. For example, to process textual
information on a computer, each letter is encoded with a certain
number when it is entered into the computer, and when output to an
external device (display or printer), these numbers are used to build
the corresponding images of letters (symbols).

In order to write numbers, you need to use some number system.
A number system is a way of representing numbers using digits. There
are two types of number systems - positional and non-positional. In the
positional number system, the value of each digit depends on its
position (position) in the number. An example is the common decimal
number system. So, in the number 111, each digit "1", depending on
the place it occupies, corresponds to the value of units, tens or
hundreds.

The advantage of the positional system is the convenience of
performing arithmetic operations: the set of numbers is the same for
all ranks. In a non-positional number system, the value of a digit does
not depend on its position in the number. An example is the Roman
numeral system. So, the value of the number III is 3 - the sum of all
three digits "I" and does not depend on the place occupied by each of
them.

There are several number systems. In ordinary life, we use the
well-known decimal number system. In this system, any number is
written using ten digits: 0, 1, 2, ... 9. The number of digits in the
number system is called its base. The base of the decimal system is 10.

The number system with base N=2 (binary number system) is no
different from the positional number system with any base. But for a
computer, this system has a significant advantage: it contains only two
digits 0 and 1. Entering numbers into a computer and outputting them
for reading is carried out in the decimal form familiar to people - all the
necessary conversions are performed by the computer itself. To write
numbers in the binary system, only two digits 0 and 1 are used. The
binary system is used because it is very easy to designate binary digits
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with electrical signals: 0 - no signal and 1 - there is a signal (voltage or
current).

Any number in the positional system is written as a sequence of
digits, for example, in the decimal system - 201910, 13510, in the binary
system - 1001, 11001011,.

Here the indices "10" and "2" show that the number is written in
decimal or binary number systems. When writing numbers in a
positional number system, the value of each digit depends on its
position in the number. The place for a digit in a number is called a
digit. The digits are numbered from right to left, and each digit has its
own degree of base.

For humans, the binary system is difficult to use. He is accustomed
to the decimal system, in which he developed methods for writing
numbers by their “name”, developed methods for adding, multiplying
and dividing any numbers. In binary notation, it is difficult to determine
its value. There is a need to convert binary to decimal and vice versa.
To convert a decimal number to a binary number system, you need to
sequentially divide this number by "2", and write the remainder of the
division from right to left. Based on the example considered, it is
possible to formulate a conversion rule from decimal to binary: the
number is divided sequentially by two, and the remainders in the form
of 0 or 1 are written from right to left.

To process information in a computer, other number systems are
also used, the basis of which is the power of the number "2". These are
octal and hexadecimal number systems.

In the octal system, numbers are written using eight digits: 0, 1, 2,
3, 4,5, 6, 7. To write numbers in the hexadecimal system, you must
have sixteen different characters used as numbers. The first ten
hexadecimal digits are the same as in decimal. To designate the
remaining six digits, the letters of the Latin alphabet A, B, C, D, E, F are
used.

The conversion of numbers from the decimal number system to
octal and hexadecimal is carried out by dividing the number by “8” or
“16", respectively, and writing the remainder of the division from right
to left. The use of octal and hexadecimal number systems is explained
by the fact that the transition to writing a binary number in any of these
notation systems is very simple. When converting to the octal number
system, a binary number is divided into groups of three digits (triads)
from right to left, starting from the least significant digit.

To convert an octal number to a binary humber system, you need
to replace each octal digit with its corresponding triple of digits (triad).
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To convert a hexadecimal number to a binary number system, you need
to replace each digit of the hexadecimal number with the corresponding
four binary digits (tetrad).

Addition, multiplication, division and subtraction of binary numbers
follow the same rules as for decimal numbers. These operations are
based on the use of addition, multiplication, division and subtraction
tables.

To determine the amount of information, a unit of measure is used
- a bit. Bit is an abbreviated phrase for "double digit" (binary digit - bit).
One bit is the amount of information contained in a yes or no message
(in binary 0 or 1). A bit is the smallest unit of information. Larger units
are used to measure the amount of information. A number containing
8 bits is considered to be a unit of measurement of the amount of
information. This unit is called a byte.

Eight binary digits (from 000000002 to 11111111,) fit 28 = 256
integers - this is enough to write uppercase and lowercase letters of
two alphabets, for example, Russian and Latin, all numbers,
punctuation marks, some other characters, as well as service codes for
transmission information.

When the count goes to hundreds of thousands and millions of
bytes, it becomes inconvenient to operate with such numbers.
Therefore, a system of larger units for measuring the amount of
information has been developed: kilobyte, megabyte, gigabyte,
terabyte, etc.

2.3. Questions for self-examination

- What is a number system?

- What types of nhumber systems do you know?

- What is the difference between a positional number system
and a non-positional one?

- How do you read numbers in the binary system?

- What is the base of the number system? What does it show?

- What numbers are used in binary, octal and hexadecimal
notation systems to write numbers?

- How to convert a decimal number to binary, octal and
hexadecimal
number systems?

- How to convert binary, octal and hexadecimal numbers to
decimal notation?

- How is the addition of binary numbers performed?

- How is the multiplication of 21binary numbers performed?
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2.4. Control-training test
Perform a control-training test on the topic "Number systems".
Choose one correct answer for each test question. Check your answers.
Keys (correct answers to questions) are given at the end of the test.
Before taking the test, review the topic "Number Systems". To do this,
use the textbook "Number Systems", which is posted on the portal
"SKIF" of the university.

1. Convert decimal number 7310 to binary number system

a) 11001002 c) 10101002 e) 10111002
b) 10010012 d) 10011102 f) 10111012
2. Convert decimal number 3510 to octal
a) 113s c) 124s e) 43s
b) 34s d) 17s f) 103s
3. Convert decimal number 11110 to hexadecimal
a) A2is C) 9216 e) 7Bis
b) 11116 d) 6F1e f) D216
4. Convert binary number 11110002 to decimal number system
a) 5110 c) 10310 e) 7510
b) 13010 d) 9210 f) 12010
5. Convert octal number 104s to decimal humber system
a) 6810 c) 5210 e) 8610
b) 10810 d) 8110 f) 9210
6. Convert hexadecimal number D116 to decimal humber system
a) 10710 c) 22810 e) 9210
b) 20910 d) 13310 f) 20310
7. Convert binary number 1011102 to octal number system
a) 23s c) 42s e) 74s
b) 51s d) 56s f) 64s
8. Convert binary number 10111102 to hexadecimal number
system
a) 7Eie c) 3Cie e) 5Eie
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b) CiD1e d) B4ie f) 3A1e

9. The sum of the binary numbers 1102 and 1002 is

a) 10102 c) 10012 e) 10002

b) 11012 d) 11102 f) 10112
10. The product of the binary numbers 1102 and 1002 is

a) 110102 c) 110002 e) 111102

b) 100112 d) 100102 f) 101102

Answers: 1-bH 2-e 3-d 4-fL5-a 6-b7-d 8-¢ 9-3, 10-C

2.5. Literature and Internet sources

When preparing yourself and doing homework, use the following
literature and Internet sources:

1. Workbook on Computer science.

2. MopeHko b.H., babakosa J1.[. CucteMbl cuncnenns. 3agaHus ans
CaMOKOHTpONs No MHdOopMaTMKE ANl MHOCTPaHHbIX CTYAEHTOB
NpeaBYy30BCKOM MOArOTOBKM. [DNEKTpOHHbIM pecypc]. ArTY. —
Poctos H/., 2013. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

3. MopeHko B.H. YuebHoe nocobue «CucTeMbl CYMCAEHUS» MO
ancumnnvHe «MHdopmaTuka» Anst MHOCTPAHHBIX CnywaTenen
[AOMNONHUTENbHbIX 06Weobpa3oBaTesibHbIX NPOrpaMM [INeKTpoH-
Hbln pecypc] / B.H. MopeHko, J1.[. Babakosa; ArTY. — PoctoB
H/0., 2019. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses
Per. Homep 5236 oT 29.01.2019

4. ndopMaTrka U MHDOPMALUMOHHBIE TEXHOMOMMKN. YuebHuK ans
10-11 knaccos / H.A. YrpuHoBu4y. — 3-e m3g. — M.: BUHOM.
JlabopaTtopusa 3HaHuin, 2006. — 511 c: un. Yuutb MaTepuan Ha
cTp. 74-80, 82-103.

5. WayuykoBa J1.3. WHdopmaTuka. Teopusi (C 3agadamum U
peweHnamn). YuuTb MaTepuan: Mnaea 1, nyHkt 1.5. [naea 4,
nyHkTbl 4.1 — 4.10. — Access mode:
http://book.kbsu.ru/theory/index.html
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6. MopeHko b.H. 2nekTpoHHbIi Kypc no avcumnaunHe «UHdopma-
TMKa U MHHOPMALMOHHO-KOMMYHUKAUMOHHbIE TEXHONOrMW» AN
MHOCTPaHHbIX ChyllaTeneil AoNONHUTENbHbLIX 06pa3oBaTesibHbIX
nporpamMm [3nekTpoHHbIi pecypc] / B.H. MopeHko, T.A. TiopuHa;
arty. - PoctoB  H/A., 2019. — Access mode:
http://test.skif.donstu.ru

7. MopeHko b.H. MoarotoBka kK WTOroBoOW aTTecTtauuu no MHGOop-
MaTuke : y4yeb.-meton. nocobue / B.H. MopeHko, J1.[l. babakoBa,
0.B. HukoneHko ; [OHCKOW roc. TexH. YH-T. — PocToB-Ha-[loHy:
arty, —2019. - 52 c.

Topic 3. The device of a personal computer
3.1. Questions to study

Personal computer device. Computer peripherals. Information
input and output devices. Preparing the computer for work. How to
turn on and off the computer. Safety rules for working on a computer.

3.2. Guidelines for studying the topic

When studying the topic “Personal Computer Device”, foreign
students should know that a computer consists of various
interconnected devices. The minimum composition of a computer
includes the following main blocks: system unit, monitor (display),
keyboard and mouse. Various peripheral devices (input devices and
output devices) can be connected to the system unit, which expand the
capabilities of the computer. Devices are divided into internal and
external. Internal devices perform the functions of processing and
storing information, and external devices perform input and output
functions. Internal components are located inside the system unit and
are connected to the motherboard.

The system unit contains the main components of a personal
computer: a motherboard, hard disk drives (hard drives), a power
supply, CD-ROM drives, etc. External devices are connected to the
system unit.

When studying the topic "Personal computers”, foreign students
should also know that the operation of a computer is based on the
principles of von Neumann and includes four blocks: an arithmetic logic
unit, a control unit, RAM and an input-output device. The arithmetic
logic unit is used to execute commands that consist of arithmetic and
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logical operations. The control device is used to organize the execution
and management of programs. RAM stores data and programs. The
input-output device is used to input and output information.

The arithmetic-logical unit and the control unit are combined into
a single complex - a processor (microprocessor). The processor (CPU)
is the main component of the motherboard. It is necessary to control
all parts of the computer, as well as to perform arithmetic and logical
operations. The processor consists of an arithmetic logic unit, a control
unit and a memory.

The external (permanent) memory of a computer is designed to
store information and exchange it with RAM. To build external memory,
information carriers are used (hard drives and SSD drives, CDs, Flash
drives, etc.). All computer software, as well as data and information, is
stored in the external memory of the personal computer.

The keyboard is a device for entering information into a computer
and controlling its operation. Letters, numbers, signs, names of
commands are applied (written) on the keys. The standard keyboard
contains 104 or 105 keys. Five groups of keys can be distinguished. The
first group of keys is used to enter information and is called
alphanumeric or alphanumeric. The second group is called functional
and is used to call various functions in programs. The assignment of
the keys in this group may vary depending on the program in which the
user is working.

The third group of keys on the keyboard is called the additional -
numeric or small numeric keypad. The keys here work in two modes,
which can be changed by switching Num Lock: for entering numbers
and controlling the cursor. The fourth group of keys is used to control
the cursor. The fifth group includes special and register keys, which are
designed to change the assignment of other keys and can be used in
conjunction with them.

Output devices include monitors, printers, plotters, speakers
(loudspeakers), headphones, projectors. A monitor is a device for
displaying text and graphic information on the screen. The size of a
monitor is measured by its diagonal size in inches.

When studying printers, you should pay attention to the principle
of their operation. In particular, dot-matrix printers reproduce an image
in an impact manner. A distinctive feature of such printers is the low
print speed. Inkjet printers print by applying ink to paper with a
cartridge. The print speed is faster than dot matrix printers. Laser
printers have high print speed and high quality. Plotters are devices
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that are used to output graphic documents (drawings, diagrams,
photographs, posters) of large format from a computer to paper.

When studying the topic "Personal computers”, foreign students
should know the history of the development of computer technology -
the generation of computers. The appearance of the first generation of
computers dates back to the early 1950s. The main component of the
first generation of computers were vacuum tubes (radio tubes).
Computers were large, slow, unreliable, and consumed a lot of energy.
The second generation of computers existed from the late 1950s to the
early 1960s. Computers began to be produced on semiconductor
elements (transistors). Programming for these computers was carried
out in algorithmic languages. The third generation existed from the
1960 s to the mid-1970 s. Computers began to be produced on
integrated circuits.

Reduced their size and, accordingly, the power consumption. The
fourth generation of computers includes personal computers based on
microprocessors (processors) that appeared in the mid-1970s.
Distinctive features of fourth-generation computers are high computing
power, performance, reliability and relative cheapness.

3.3. Questions for self-examination

- What is included in a personal computer?

- What components are located in the system unit?
- What is the monitor for?

- How is the size of the monitor measured?

- What types of monitors do you know?

- What is the keyboard for?

- What key groups do you know?

- What input devices do you know?

- What output devices do you know?

- What storage devices do you know?

3.4. Control-training test
Perform a control-training test on the topic "Personal computer
device". Choose one correct answer for each test question. Check your
answers. Keys (correct answers to questions) are given at the end of
the test. Review the topic “Personal Computer Device” before running
the test. To do this, use the multimedia manual, which is posted on the
portal "YUOT" of the university.

1. The mouse is a device for
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a. information output
b. input information
c. text processing
d. information storage
2. The printer is designed for
a. monitor expansion
b. printing texts and photos
¢. word and photo processing
d. permanent storage of information
3. The structure of the system unit DOES NOT INCLUDE
a. keyboard
b. power unit
¢. motherboard
d. HDD
4. The hard drive is for
a. use of textual and numerical information.
b. keyboard and monitor controls
c. receiving and processing information
d. information storage
5.  Monitor screen dimensions measure
a. vertically
b. horizontally
c. diagonally
d. by thickness
6. The keyboard is for
a. entering information into a computer
b. output information to the monitor screen and printer
c. storage and use of information
d. text processing
7. he scanner is for
a. storage of text and graphic information
b. displaying text information on the monitor screen
c¢. information processing
d. entering information into a computer
8. Used to store information
a. monitor
b. keyboard and mouse
c. HDD
d. a printer

27



YnpasneHue undpoBbix 06pa3oBaTesibHbIX TEXHOMOMMIA

Computer science. Recommendations for studying the discipline
9. The minimum set of devices required to run a computer:
a. hard disk, mouse, processor
b. monitor, system unit, keyboard
c. printer, monitor, keyboard, cd drive
d. keyboard, mouse, system unit
10. Specify the correct answer:
a. monitor - text input device
b. mouse manipulator - audio input device
c. printer - a device for outputting text and graphic
information
d. keyboard - input/output device for graphic information

Answers:1-b2-b3-a 4-d 5-¢6-a37-ad8-¢ 9-b, 10-c

3.5. Literature and Internet sources

When preparing yourself and doing homework, use the following
literature and Internet sources:
1. Workbook on Computer science.

2. WHdopmaTuka 1 MHDOPMaLMOHHbIE TEXHONOMMK. YUebHUK ans
10-11 knaccos / H.A. YrpuHoBudy. — 3-e u3g. — M.: BUHOM.
JlabopaTopusa 3HaHui, 2006. — 511 c: un. Yuutb MaTepuman
Ha cTp. 23-37.

3. Wayuykosa J1.3. WHdopmaTuka. Teopusi (C 3agadvamu wm
pelieHnsamMmn). YumTb Matepuan — naea 2, nyHkTel 2.1-2.2, 2.7,
2.10, 2.13, 2.15, 2.17, 2.19-2.20.

— Access mode: http://book.kbsu.ru/theory/index.html

4. MopeHko b.H., Babakoea J1.[l, YCTpOWCTBO NepCcOHasIbHOro
KoMnbloTepa. MynbTuMeanitHoe nocobue no nHgopmaTuke ans
WHOCTPaHHbIX  CTYAEHTOB  MPEeABY30BCKOM  MOArOTOBKM.
[2nekTpoHHbIN pecypc]. ArTY. — PoctoB H/A., 2014. — Access
mode:
https://de.donstu.ru/elect/divisions/620/courses

5. MopeHko B.H. nekTpoHHbIN Kypc no ancumnnmHe «MHdbopma-
TMKa U WHGOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOOMUM»
ans WHOCTPaHHbIX cnyliaTtenein OOMONHUTENbBHBIX
06pa3oBaTe/bHbIX MporpaMM [INeKTpoHHbI pecypc] / B.H.
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MopeHko, T.A. TiopuHa; AFTY. — PoctoB H/M., 2019. — Access
mode: http://test.skif.donstu.ru

6. MopeHko b.H. TMogrotoBka K wWTOroBoW aTTecTauuuM Mo
nHdopmaTuke: yyeb.-metoa. nocobue / b.H. Mopenko, J1.4.
babakoBa, O.B. HukoneHko; [JOHCKOM roc. TeXH. YH-T. —
PoctoB-Ha-[ony: AITY, —2019. — 52 c.

Topic 4. Software
4.1. Questions to study

Software. Software classification. System programs. OS. Purpose
and types of operating systems. Shell programs, drivers, utilities, anti-
virus programs. Application programs Text editors. Spreadsheets.
Graphic editor. Database. File storage system. File types.

4.2. Guidelines for studying the topic

When studying the topic "Software", foreign students should know
what a "program" and "software" are.

A program is a description of the sequence of solving a problem
(processing information) in a language understandable to a computer.
Software (software, software) is a set of information processing
programs and documentation on the use of these programs.

Currently, there are a large number of programs for a personal
computer that he uses during his work. These programs can be divided
into three large groups: system programs; application programs;
instrumental programs (programming systems).

System programs are a set of programs that control the operation
of a personal computer, peripheral devices and provide a dialogue
between the user and the computer. System programs include:
operating systems, shell programs, drivers, utilities, anti-virus
programs.

The operating system controls the operation of a personal
computer and provides a dialogue with the user. Operating system
functions: dialogue with the user; testing of personal computer
components; computer startup: managing the operation of programs
installed on the computer; management of peripheral devices, etc.

One of the important functions of the operating system is to
support the user interface. An interface is the way a user interacts with
a computer. There are three wayszgfor a user to interact with the
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operating system of a personal computer: a command line interface
(MS-DOS), a graphical interface (Microsoft Windows), and a speech
interface that allows you to control the computer using voice
commands.

The first operating systems, such as MS-DOS (Microsoft Disc
Operation System), had a command line interface (symbolic interface).
Computer commands had to be written in the form of a set of specific
sentences (commands), for example, to rename (rename) the
print_01.txt file to print_hp.txt, one had to write: C:\>ren print_01.txt
print_hp.txt

The main control device in operating systems with a command line
interface was the keyboard. Commands were typed on the keyboard
and displayed on the monitor screen. Communication between the user
and the computer and the computer with the user was carried out
through the operating system. Graphical operating systems use an
interface that is based on user interaction with graphical controls. The
control devices are keyboard and mouse. Graphical controls are the
mouse pointer (cursor), labels, icons, etc. When you turn on the
computer, the desktop appears on the monitor screen.

Graphical objects are displayed (shown) on the Desktop of a
personal computer - graphic images of programs that are installed on
the computer. An example of a graphical operating system is the
Microsoft Windows XP ... Windows 10 operating system. When using a
graphical interface, all programs, files, documents, devices, etc.
displayed on the monitor screen as icons. The main element of the
graphical operating system is the desktop. The desktop is a graphical
environment that displays icons: windows, directories, files, shortcuts,
icons, and other items.

Currently, users of personal computers use the operating systems
Microsoft Windows, Mac OS, Linux Ubuntu and others.

Microsoft Windows is a commercial operating system. Currently,
they use the operating systems Windows 7, 8, 10, 11, which were
developed by Microsoft. Linux is a free operating system that Linus
Torvalds, a student at the University of Helsinki, developed in the early
1990 s. Currently, the Linux operating system is the second most
popular operating system after Windows.

When working in MS-DOS, text commands had to be entered from
the keyboard (command line interface). However, this method does not
provide visibility of computer control and is not convenient enough.
Therefore, programs were developed that were called "shell programs".
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Shell programs provide a convenient and visual way for a user to
communicate with a computer. Wrappers transform an awkward
command line interface into a friendly graphical or "menu" interface.
Shell programs are, for example, Norton Commander (NC), Volkov
Commander, FAR, Windows Commander and many others.

Utilities are utility programs. They provide diagnostics (checking) of
personal computer components (RAM, hard drives, etc.) and
optimization of the operating system. Utilities allow the user to access
a large number of personal computer settings. They may be part of
operating systems or distributed, for example, via the Internet. Utilities
can perform the functions of file managers, archivers, programs for
recovering deleted files, etc.

Drivers are special programs that enable the computer operating
system to work with its components and peripherals. With the help of
driver programs, a computer can work together with printers, scanners,
a keyboard, a mouse, a flash drive, etc. Some drivers are already
included with your computer's operating system. For example, we do
not need to specifically install the driver for the keyboard, mouse, Flash
drive (flash drive) and other devices.

Antivirus programs are used to protect computers from infection
with a computer virus. Anti-virus programs protect a personal computer
from infection with a computer virus, treat an infected computer, and
restore the computer's performance after deleting or disinfecting
infected files. The main signs of a computer infection with a virus are:
slow operation of the computer or some programs; increase in file sizes;
decrease in the amount of available RAM; appearance of new files;
termination or incorrect operation of programs. unauthorized transfer
of information to the Internet.

Currently, there are a large number of different anti-virus
programs. Kaspersky Antivirus Dr. Web, NOD 32, Avast, Norton
AntiVirus and others

Applications are called programs that provide the user with the
creation and processing of various types of information. It can be
textual, numerical, graphic, sound or video information. Application
programs solve practical problems and are designed for direct
interaction with the user.

Application programs include: text editors; spreadsheets; graphic
editor; computer-aided design systems (CAD), etc.

Text editors are designed for creating text files, editing and
formatting them, checking spelling, viewing on a monitor screen and
printing on a printer.
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Spreadsheets. When working with spreadsheets, a rectangular
table is displayed on the monitor screen, the cells of which can contain
numbers, text and formulas. Spreadsheet processors allow you to
calculate the values of table elements using given formulas, build
graphs, charts, etc. Representatives of the Microsoft Excel XP...2019
spreadsheet family.

Graphic editors allow you to create and edit drawings. In the
simplest editors, you can draw, paint areas of the monitor screen, etc.
Most editors allow you to process images obtained using scanners.
Representatives of graphic editors - Adobe Photoshop, Corel Draw,
Paint, etc.

Computer-aided design (CAD) systems allow drawing and
designing various mechanisms using a computer. Among these
systems, the most popular system is AutoCAD. Domestic package with
similar functions - Komnac 3D.

Database management systems (DBMS) allow you to manage large
amounts of information - databases. Software systems of this type
allow you to process arrays of information on a computer, provide input,
search, sorting, a selection of records, reporting, etc. The
representative of this class of programs is Microsoft Access.
Accounting programs are designed for accounting, preparation of
financial statements and financial analysis of enterprises. The most
common systems are 1C: Enterprise.

Tool programs (programming systems) are a set of programs for
developing, debugging and implementing new software products.

Software according to the method of distribution and use can be
divided into two groups: commercial and free. Free (free) software can
be installed and used on any computers: at home, in offices, schools,
universities, as well as commercial and government institutions without
restrictions.

4.3. Questions for self-examination

— What is a program?

— What is software?

— What software groups do you know?

— What are system programs for?

— What is included in the system programs?

— What are the functions of the operating system?
— What are antivirus programs for?
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— What are application programs for?

— What is included in the application programs?

— What are text editors for?

— What are the tools for?

— What are the functions of spreadsheets?

— What is a file?

— What kinds of information can a file contain?

— What operations can be performed with files?

— What are the filename requirements in MS-DOS?
— What is the function of the computer file system?
— What is the structure of a computer file system?
— What is "full filename"?

4.4. Control training test
Perform a control-training test on the topic "Software". Choose one
correct answer for each test question. Check your answers. Keys
(correct answers to questions) are given at the end of the test. Review
the topic "Software" before taking the test. To do this, use the
literature, the list of which is given at the end of the section.

1. The operating system is
a. computer input program
b. complex of applied and instrumental programs
¢. computer management software
d. components of the system unit that are connected by a
bus
2. Spreadsheets are part of
a. operating systems
b. system programs
C. instrumental programs
d. application programs
3. The application software includes
a. tool programs
. the collection of all programs installed on the computer

b
c. text and image editors
d. OS
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4. The program is
a. the way a user interacts with a computer
b. the sequence of solving the problem in a language

understandable to the computer

c. graphical description of the method of solving the
d. programming system

5. Software is
a. the collection of all programs installed on the computer
b. graphical description of the method of solving the
c. operating system of a modern computer
d. complex of anti-virus programs

6. Operating systems are part of
a. system programs
b. application programs
C. instrumental programs
d. programming systems

7. Driveris:
a. information storage device
b. computer external device management program
C. input device
d. output device

8. System programs include:
a. Wordpad text editor
b. Paint program
c. printer driver
d. programming language Pascal ABC

9. The Microsoft Word text editor is part of
a. application programs
b. system programs
c. instrumental programs
d. operating system

10. The computer is controlled by
a. operating system
b. word processor Microsoft Word
C. programming language
d. utility
Answers: 1-¢ 2—-d 3-¢4-b 5-a 6-a/-b8-¢9—-a 10-c
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4.5, Literature and Internet sources

When preparing yourself and doing homework, use the following
literature and Internet sources:

1.
2.

Workbook on Computer science.

LWayuykoBa J1.3. WHdopmaTtuka. Teopus (C 3agadamm u
pewennsmn), Yuntb MaTepuan: [naBa 6 «[lporpaMmHoe
obecneyeHne KoMnbloTEPa», NyHKTHl 6.1-6.5, 6.8, 6.11-6.14,
6.16-6.17. Agpec yyebHuka B UHTepHeTe:
http://book.kbsu.ru/theory/index.html

NHdopMaTnka M MHMOPMAUMOHHBIE TEXHOMOrMK.  YUebHMK
ans 10-11 knaccoB / H. . YrpuHoBud. — 3-e u3g. — M.:
BWUHOM. Jlabopatopus 3HaHui, 2006. — 511 c: un. YunuTb
MaTepuan Ha cTp. 37-39, 51-52.

MopeHko b. H. YuebHo-MeTOaNYeckoe nocobue
«MHbopmMaTuka. Painbl 1 dhaiinoBas cucteMa KOMMbOTEPa» Mo
avcumnnvHe «MHdpopMaTrka» Ans MHOCTPaHHbLIX CyluaTenei
LOMNOSNHUTENbHBIX o06ueobpa3zoBaTenbHbIX nporpamMm
[OnekTpoHHbIM pecypc] / B. H. Mopenko, Jl1. [1. babakoBa;
AOrTY. — Poctos H/A., 2018. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

MopeHko bB.H. JneKkTpoHHbIN KypCc MO  AWCUUNINHE
«MHdopmaTMka ¥ MHGOPMALMOHHO-KOMMYHUKALMOHHbIE
TEXHOMOrMW» ANl UHOCTPAHHBIX CRyLIATENeN AONOMHUTENbHbIX
obpa3oBaTenbHbIX MporpamMMm [InekTpoHHbI pecypc] / B.H.
MopeHko, T.A. TiopuHa; O TY. — Poctos H/[., 2019. — Access
mode: http://test.skif.donstu.ru

MopeHko bB.H. T[MogrotoBka K MWTOroBOW aTtTecTauuMu no
uHdopmaTuke: yyeb.-metoa. nocobue / B.H. MopeHko, J1.4.
BbabakoBa, O.B. HukoneHko; [JOHCKOM roc. TexH. YH-T. —
PoctoB-Ha-[oHy: AITY, —2019. - 52 c.

Topic 5. Algorithmizing
5.1. Questions to study

Algorithms. The concept of an algorithm. Properties of algorithms.
Methods for describing algorithms. Graphic description of algorithms.
Block diagrams of algorithms. Designations in block diagrams. Types of
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algorithms. Linear algorithms (following). Branching algorithms
(branching). Cyclic algorithms.

5.2. Guidelines for studying the topic

When studying the topic "Algorithms", foreign students should
know that this term comes from algorithmi - the Latin form of writing
the name of the great mathematician of the 9th century Al Khorezmi,
who was the first to formulate the rules for performing arithmetic
operations with decimal numbers. Initially, algorithms were understood
only as the rules for performing four arithmetic operations on multi-
digit numbers. In the future, this concept began to be used in general
to denote a sequence of actions leading to the solution of a task.

An algorithm is a strict and clear sequence of actions, the execution
of which leads to a certain result.

Algorithm properties:

— Understandability for the performer (the algorithm is compiled in
accordance with the system of commands of the performer).

— Definiteness (each team must define the unambiguous action of
the performer).

— Finiteness (presence of the end of the algorithm after a finite
number of steps).

— Efficiency (obtaining the desired result at the end of the
algorithm).

— Mass character (applicability for a wide class of tasks of the same
type).

Methods for describing (writing) algorithms:

— Verbal (description of the algorithm using the words of Russian
or other languages). For example, 1) go to the computer; 2) turn on
the monitor; 3) turn on the system unit.

- Graphical description of algorithms - description using geometric
shapes - blocks.

— Writing in an algorithmic language (writing an algorithm in a
programming language).

Flowcharts are one of the graphical ways to represent algorithms.
A block diagram consists of blocks connected by lines.

Students should be aware that there are three main types of
algorithms: linear algorithms (following), branching algorithms
(branching), and round robin algorithms.

An algorithm is called linear, in which all actions are performed only

sequentially (step by step).
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Branching is an algorithmic construction in which the execution of
an action depends on the truth or falsity of a condition. It is said that
the "branch" construction is written in full form if it contains commands
both for the case of the condition being met and for its non-fulfillment.
The abbreviated branching construction is implemented as follows. If a
direction in which there is no action is chosen, then the branch
construction is not executed and the control is received by the
construction following the branch.

A loop is an algorithmic construction in which the same sequence of
steps is repeatedly performed, called the body of the loop. There are
cycles with a condition check before the next iteration and cycles with
a condition check after the next iteration. The former are called loops
with a precondition, the latter are called postconditions.

5.3. Questions for self-examination
- What is an algorithm?
- What properties of algorithms do you know?
- What is the "discreteness" of the algorithm?
- What is the "certainty" of an algorithm?
- What ways of describing algorithms do you know?
- What is a graphical way to describe algorithms?
- What blocks are used in the graphical description of
algorithms?
- What kinds of algorithms do you know?
- What algorithm is called linear?
- What algorithm is called branching?
- What algorithm is called cyclic?

5.4. Control-training test
Perform a control-training test on the topic "Algorithmization".
Choose one correct answer for each test question. Check your answers.
Keys (correct answers to questions) are given at the end of the test.
Before performing the test, repeat the topic "Algorithmization". To do
this, use your computer science workbook and literature, the list of
which is given at the end of the section, and educational materials from
the «YUOT» portal.
1. The property of the algorithm is
a. formality
b. certainty
c. cyclicality
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d. measurability

2. The discreteness of the algorithm means that
a. algorithm commands must follow each other
sequentially
b. each command of the algorithm is described based on a
specific performer
c. the algorithm can be broken down into a finite number
of commands (steps)
d. the algorithm contains rules for performing certain
actions
3.  What element of the flowchart is represented
by a figure? L7
a. Decision
b. Start, End
¢. Input Output
d. Process

4. The algorithm is
a. description of the sequence of actions in solving the
problem
b. personal computer instruction set
¢. rules for displaying flowcharts of algorithms
d. graphical description of the problem solution

5. In which block should I write y:=a+b ?

aC_ ) b.<> ¢/ /Jd< >e. |

6. A linear algorithm consists only of structures
branching
following
cycle
d. universal type
7. The property of an algorithm that it can be used with
different inputs is called
a. limb
b. discreteness
c. effectiveness
d. mass character

8. A branching algorithm consists of structures
a. following

0 oo
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b. only follow and generic type
¢. branching
d. universal type
9. The choice of action depending on some condition is
described by the structure

a. following
b. branching
c. cycle
d. correct answers are numbered 1 and 2

Which element of the flowchart is indicated

10. by the figure? [ ]

a. Process
b. Input Output
c. Decision
d. Start End

Answers: 1-b,2-¢ 3-¢ 4-a 5-e 6-b7-d 8-¢ 9-b 10-a

5.5. Literature and Internet sources
When preparing yourself and doing homework, use the following
literature and Internet sources:
1. Workbook on Computer science.

2. WHdopmaTrka n MHDOPMaLMOHHBIE TEXHONOMMK. YuebHUK ans
10-11 knaccos / H. [. YrpuHoBmy. — 3-e nsg. — M.: BUHOM.
JlabopaTopusa 3HaHuin, 2006. — 511 c: wn. Yuutb MaTepuan
Ha cTp. 146-156.

3. Wayuykosa J1.3. WHdopmaTuka. Teopusi (C 3agadvamu w
peliennammn), YunTb MmaTepuan — naea 7, nyHkTel 7.1, 7.3-7.6,
7.8.  — Access mode: http://book.kbsu.ru/theory/index.html

4. MopeHko b.H., J1.[l. babakosa. WNHdopmaTmka. Anroputmbl K
anroputMmsaums.  YuebHo-meToamyeckoe  nocobue  ans
WMHOCTpPaHHbIX cnywarenen [AOMOSNHUTENbHBIX
06Leobpa3oBaTenbHbIX MPOrpaMM. [DNEKTPOHHLIN pecypc] /
ArTY. Kad. «EcTtecTtBeHHble Hayku», 2017.

— Access mode:
https://de.donstu.ru/elect/divisions/620/courses

5. MopeHko b. H. YuebHo-mMeToamyeckme nocobne
«MHdopMaTuka. ANrOpUTMBI M anropuTMmM3aums»  ans
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WMHOCTPaHHbIX cnywarenen AOMOSNHUTENbHBIX
061e06pa3oBaTebHbIX NPOrpaMM, [INeKTPoHHBbIN pecypc] / b.
H. MopeHko, J1. A. babakosa; AI'TY. — Poctos H/M., 2017. —
Access mode:
https://de.donstu.ru/elect/divisions/620/courses

6. MopeHko bB.H. 2nekTpoHHbIi KypCc MO  AWUCUUNSIMHE
«MHdopmaTMka ¥ MHGOPMALMOHHO-KOMMYHMKALMOHHbIE
TEXHONIOMMW» A7 UHOCTPaHHbIX CyLUaTeNnen AONOAHNTENbHBIX
06pa3oBaTe/bHbIX MporpaMM [INeKTpoHHbIi pecypc] / B.H.
MopeHko, T.A. TiopuHa; ArTY. — PoctoB H/M., 2019. — Access
mode: http://test.skif.donstu.ru

7. MopeHko B.H. TlMoarotoBka K MTOrOBOM aTTecTaumMn Mo
nHdopmaTuke: y4yeb.-metog. nocobue / b.H. Mopenko, J1.A.
babakoBa, O.B. HukoneHko ; [OHCKON roc. TexH. YH-T. —
PoctoB-Ha-[oHy: AOI'TY, — 2019. - 52 c.

Topic 6. Pascal ABC programming language
6.1. Questions to study

Algorithmic language Pascal ABC. Basic features of the Pascal ABC
language. Pascal language alphabet ABC. Writing arithmetic
expressions and numbers. Program structure in Pascal ABC. Data types.
Pascal ABC interface. Typing, debugging and running programs for
execution. Linear programs (following). Variables. Identifiers.
Information input and output operators. Branching programs
(branching). Case...of selection statement. Cyclic programs. Loops with
precondition, postcondition, parameter. Arrays in Pascal ABC.
Description of arrays. Stages of solving problems using a computer.

6.2. Guidelines for studying the topic

When studying the topic “Pascal ABC Programming Language”,
foreign students should know the definition of what a programming
language alphabet is. An alphabet is a set of symbols allowed in a
language. In the Pascal ABC language, all components are formed from
a set of ASCII characters.

The elements of the alphabet can be conditionally divided into
groups, in particular: symbols used in identifiers; separators; Special
symbols.

Identifier - the name of any program object - can include letters,

numbers and underscores. As letters, you can use uppercase
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and lowercase letters of the Latin alphabet. It should be borne in mind
that uppercase and lowercase letters in identifiers, numbers and service
words do not differ: for example, NAME, Name or nAmE will be identical
(understandable by the computer). However, in comments, lowercase
and uppercase letters are distinguished and are not converted when
compiled.

10 Arabic numerals from 0 to 9 are used as digits. In identifiers,
they can be present in any position except the first one. The underscore
character can be in any position. The length of the identifier can be
any, but only the first 63 characters are significant, and for these
characters all identifiers must be unique.

Any place in the program where you can put one delimiter, you can
put any number and in any combination. This allows you to more
visually represent the structure of the program. Comments are enclosed
in curly braces { } or brackets of the form (* *) and can span any
number of lines.

Special characters that perform certain functions in the language
can be divided into three categories: punctuation marks, operation
marks, reserved words.

Operation signs are intended to denote arithmetic and logical
operations. They are of two types: consisting of non-alphabetic
characters (eg + - *, etc.) and literal operations (eg not, div. mod, etc.),
which are reserved words.

Reserved words include auxiliary words (for example, begin, end,
repeat, etc.). Service words can only be used for their intended purpose
and cannot be redefined.

When learning the Turbo Pascal language, you should pay attention
to the data types used in it. They can be integer or real, integer data
types are values that can be used in arithmetic expressions and occupy
from 1 to 4 bytes in memory.

Real types are real values that can be used in arithmetic expressions
and occupy 4 to 6 bytes of memory. Pascal ABC allows floating-point
and fixed-point representations of real values.

Real values can be displayed in fixed point form, such as 7.32,
456.721, or 0.015, or in floating point form, i.e. a pair of numbers of
the form <mantissa>E<order> (7.32E+00, 4.56721E+02, 1.5E-02).

A program written in Pascal ABC may have the following sections:
program header; label declaration section; constant declaration section;
type declaration section; variable declaration section; procedure and
function declaration section; program body (required part). The
program header consists of the reserved word program and the name
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of the program (with a list of parameters enclosed in parentheses). The
title ends with a semicolon. Sections must be in the order listed above.

Pascal ABC has some peculiarities in program structure. Thus, the
program header is optional and is ignored by the compiler. The order
of partitions is arbitrary, you can create several identical partitions. The
only rule that must be observed is that in any place of the program,
you can use only elements (labels, types, constants, variables,
subroutines, etc.) that were previously defined in the program text.

The body of the program begins with the word begin, and ends with
the word end with a dot, which is a sign of the end of the program.

When learning the Pascal ABC programming language, keep in mind
that branching algorithms can be implemented using a conditional
statement. The conditional operator allows you to check a certain
condition and, depending on the results of the check, perform one or
another action. First, the condition is evaluated, if the result is TRUE
(true), then Operator_1 is executed, if the result is FALSE (false), on
the contrary, Operator_2 is executed. In a conditional statement, after
then, as well as after else, according to the syntax, there can be only
one statement.

If, when a given condition is fulfilled (or not fulfilled), it is necessary
to perform not one action, but several, then they must be combined
into a compound operator, i.e. enclose this sequence of actions in
operator brackets begin... end.

If the number of conditions in the branching algorithm is more than
three, then it is recommended to use a selection operator. Depending
on the value of the variable, the statement marked with the
corresponding constant is executed. It is possible to use an abbreviated
form of the Case statement, in which the else line is missing. In this
case, if no value matches the value of the ordinal variable, control is
transferred to the statement following end. If for several values, you
need to perform the same operator, you can list them separated by
commas, or specify a range.

It should be noted that the Pascal ABC programming language
allows you to work with texts. It is the main mode for the dialogue of
the personal computer with the user.

A coordinate system is used to construct an image on the screen.
The countdown starts from the upper left corner of the monitor screen,
which has coordinates (0,0). The X value increases from left to right,
the Y value increases from top to bottom.

When studying the topic "Pascal ABC Programming Language",
foreign students must master the steps of solving problems on a
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computer. In particular, they should know that solving a problem on a
computer consists of several stages, among which the main ones are
the following: 1) setting the problem; 2) formalization (mathematical
formulation of the problem); 3) choice of solution method; 4)
development of an algorithm; 5) drawing up a program; 6) debugging;
7) calculation and processing of the result.

1. Statement of the problem. Includes: collection of information
about the task; formulation of the condition of the problem;
determination of the ultimate goals of solving the problem;
determination of the form for issuing results; description of the data.

2. Formalization (Analysis and study of the problem). Includes:
analysis of existing analogues of the problem solution; analysis of
hardware and software; development of a mathematical model;
development of data structures.

3. Algorithm development. Includes: choice of algorithm design
method; choice of the form of the algorithm; selection of tests and
testing method.

4. Programming. Includes: choice of programming language;
writing the algorithm in the chosen programming language.

5. Testing and debugging. Includes: syntax debugging; debugging
the logical structure; test calculations and analysis of test results.

6. Analysis of the results of solving the problem and refinement of
the mathematical model with repeated execution of steps 2 - 5 (if
necessary).

7. Maintenance of the program. Includes: finalization of the
program to solve specific problems; drawing up documentation for the
solved problem, for a mathematical model, for an algorithm, for a
program, for a set of tests, for using the program.

A mathematical model is a system of mathematical relationships -
formulas, equations, inequalities, etc., reflecting the essential
properties of an object or phenomenon.

Program development involves writing a program, testing it, and
fixing errors.

Debugging a program is the process of finding and eliminating
errors in a program based on the results of its run on a computer. When
debugging, errors are corrected, the program's performance is
checked.

Testing is the verification of the correct operation of the program
as a whole or its components. Testing determines the presence of
errors, and debugging finds out the reason for the incorrect operation
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of the program. A test is a certain set of initial data and an accurate
description of all the results of the program.

6.3. Questions for self-examination
- What is the alphabet of a programming language?
- What is included in the Pascal ABC alphabet?
- What arithmetic signs are used in Pascal ABC?
- What is a linear program?
- What is a Forking Program?
- What are real and whole numbers?
- What are the rules for writing numbers in Pascal ABC?
- What arithmetic functions do you know?
- How to write a number in exponential form?

6.4. Control-training test

Perform a control-training test on the topic "Pascal ABC
programming language". Choose one correct answer for each test
question. Check your answers. Keys (correct answers to questions) are
given at the end of the test. Review the Pascal ABC Programming
Language topic before taking the test. To do this, use the literature, the
list of which is given at the end of the section, and educational materials
from the «YLIOT» portal.

1. The standard sin x function in Pascal ABC is written as
a. sin {x}
b. sin [x]
C. sin (x)
d. sinus (x)
2. To write numbers in Pascal ABC use
a. Roman numerals.
b. Arabic numerals.
C. uppercase numbers.
d. binary numbers.
3. Specify the correct name of the sign :=
a. name designation
b. assign a value
c. colon-equals
d. identical equality
4. The Pascal ABC language developed
a. Blaise Pascal.
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— b. Von Neumann.
C. Peter Norton.
d. Niklaus Wirth.
5. Specify the correct representation of the division sign in
Pascal ABC
a./
b. :
C. del
d. :delete
6. As a separator between the integer and the real part of the
number, use
a. point.
b. comma.
C. semicolon.
d. apostrophe.
7. Specify the correct notation for the "not equal” sign in Pascal
ABC
a.+
b. #
C.<>
d<=>
8. Using the "div" operation in calculations allows you to
determine
a. the absolute value of a number.
b. remainder of the division.
c. number exponent.
d. integer from division.
9. The words "and, begin, program ..." and others used in the
Pascal ABC language are called
a. English (American).
b. turbopascal.
c. official.
d. software.
10. Specify the correct notation for the multiplication sign in
Pascal ABC
a.-

b. mod
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C. X

d. *
Answers:1-¢ 2-b,3- b 4-d 5-a 6-a7-¢8-d 9-¢ 10-d

6.5. Literature and Internet sources

When preparing yourself and doing homework, use the following

literature and Internet sources:

1. Workbook on Computer science.

2. MopeHko b.H. TogrotoBka K MTOroBoM aTtTectaumMu Mo
nHdpopmMaTuke: yyeb.-metod. nocobue / b.H. Mopenko, J1.4.
BabakoBa, O.B. HukoneHko; [JOHCKO roc. TeXH. yH-T. — PocToB-
Ha-dony: AI'TY, —2019. - 52 c.

3. MopeHko B.H., BabakoBa J1.[. JluHeiHble nporpammbl B Pascal
ABC. MeTtoauyeckue ykasaHusl K nabopaTOpHO-NpPaKTUYECKUM
paboTaM AN MHOCTPaHHbIX CTYAEHTOB  NpeaBY30BCKOW
MoAroTOBKW. [DneKkTpoHHbIM pecypc]. AFTY. — Poctos H/A.,
2016. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

4. MopeHko b.H., babakoBa J1.[l. BetBnenms B Pascal ABC.
MeToauyeckme ykasaHus Ansl npakTuyeckmx paboT mo S3blKy
nporpamMmmupoBanust Pascal ABC ansi MHOCTpaHHbIX CTYAEHTOB
npeaBy30BCKOW MOAFOTOBKMW. [DNEKTPOHHbIN pecypc]. ArTY. —
PoctoB H/[., 2016. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

5. MopeHko B.H., babakosa J1.. WHdbopmaTuka. LiMknnyeckme
nporpamMmbl B Pascal ABC. YuebHo-MeToamueckoe nocobue ans
WMHOCTPaHHbIX cnywarenen [AOMOSNHUTENbHbIX
06LeobpasoBaTenbHbIX MporpamMM  [INeKTPOHHbIA  pecypc].
ArTY. — PoctoB H/[., 2018. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

6. MopeHko b.H., babakoea J1.4. WHdopmaTtuka. OnepaTop
Bolbopa B Pascal ABC. MeTtoauyeckne ykasaHus Ans
cnyliaTtenein AONOJSTHUTENbHbIX o6LeobpazoBaTebHbIX
nporpamM. [9nekTpoHHbIN pecypc]. A TY. — Poctos H/4., 2017.
— Access mode: https://de.donstu.ru/elect/divisions/620/courses
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7. MopeHko b.H., Babakosa J1.[. MaccuBbl B Pascal ABC.
MeToanueckme ykasaHus K  1abopaTOpHO-MPAKTUHECKUM
paboTaM AN MHOCTPaHHbIX CTYAEHTOB  NpeaBY30BCKOW
MoAroTOBKW. [INeKTpoHHbIA pecypc]. AITY. — PocrtoB H/4.,
2017. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

Topic 7. Text information processing technology
7.1. Questions to study

Text information processing technology. Text editors. Basic
objects in a text editor. Entering text from the keyboard. Text
editing and formatting. Operations with text. Creating and
working with tables. Work with graphics.

7.2. Guidelines for studying the topic

When studying the topic "“Text Information Processing
Technology”, foreign students should pay attention to working with text
editors, in particular: know the basic features of text editors, how to
create documents, set page parameters, assign a clipboard, edit, insert
special characters, work with the formula editor, formatting options,
basic paragraph options, ways to create tables, methods for editing and
formatting them. Modern text editors also allow you to include graphic
objects in the text: drawings, diagrams, photographs, etc.

To work with texts on a computer, software tools called text editors
or word processors are used. There are a large number of text editors,
varying in their capabilities, from very simple educational ones to
powerful, multifunctional software tools called publishing systems that
are used to prepare books, magazines and newspapers for printing. The
main purpose of text editors is to create text files, edit texts, view them
on the monitor screen, change the format of a text document, and print
it on a printer.

The text typed on the computer keyboard is reproduced on the
display screen in the working field of the editor. Special icon - the cursor
indicates the place on the screen that the user can currently influence
(create, change characters, etc.) using the editor. Working with a text
editor, you can get information on the screen about the current state
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of the cursor, i.e. its coordinates on the screen (line number and
position in the line), as well as the page number of the text, its format,
the font used, etc.

The interface of almost every text editor allows you to have on the
screen a menu of editor control commands, changing operating modes,
asking for help, text formatting, printing, etc. As a rule, the menu has
not only a text form, but also the form of icons indicating the command
being executed.

The functionality of most modern text editors allows the user to
perform the following operations: type text from the keyboard; correct
symbols, insert a new symbol in place of an erroneous one; insert and
delete groups of characters within lines, without re-typing the entire
line, but shifting part of it to the left / right in insert mode; copy a
fragment of text using a certain part of memory - the so-called "buffer"
(or "pocket", as programmers say) for temporary storage of copied
fragments of text; delete one or more lines, copy and move them to
another place in the text; expand lines of typed text, to insert a new
fragment there; insert fragments from other texts, view texts and
detect words or groups of words found in this text, previously selected
by the user; save the typed text (and, if necessary, all intermediate
versions of this text) as a file on a magnetic disk or other storage
device; format the text (i.e. change the length of the ling, line spacing,
align text to the edge or middle of the line, etc.); change fonts, their
size, make selections by underlining or using different letter styles
(italic, bold, etc.); print the prepared text on the printer.

Most text editors have a text spelling control mode. In this case, a
large spelling dictionary is stored in the computer's memory. Thanks to
this, it becomes possible to automatically search for spelling errors in
the text and then correct them.

Foreign students should pay attention and learn the basic terms
associated with working on the text.

A font is a complete set of characters in a particular style, including
uppercase and lowercase letters, punctuation marks, special
characters, numbers, and arithmetic symbols. Each font has its own
name, such as 7imes New Roman, Arial, Courier, etc.

Editing is a transformation that adds, removes, moves, or corrects
the content of a document. Editing a document is usually done by
adding, deleting, or moving characters, individual words, or text
fragments.

Formatting is a transformation that changes the way a document
is presented. At the beginning of working on a document, it is advisable
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to set the page parameters: its format (size), orientation, margin size,
etc.

Paragraph formatting. A paragraph is one of the main objects of a
text document. In computer documents, a paragraph is any text that
ends with a control character (marker) for the end of a paragraph.
Entering the end of a paragraph is provided by pressing the Enter key.

In the process of formatting a paragraph, its alignment parameters
are set (alignment reflects the location of the text relative to the borders
of the page margins), indents (the entire paragraph can have indents
to the left and right) and intervals (the distance between the lines of
the paragraph), the indent of the red line.

7.3. Questions for self-examination

- What are text editors for?

- What type of software are text editors?

- What programs do you know for creating text documents?
- What is the keyboard for?

- What is text editing?

- What is text formatting?

- What structural elements of the text do you know?

- What text editors are included with Microsoft Windows?

- What extensions do text files have documents?

7.4. Control-training test

Perform a control-training test on the topic "Text Information
Processing Technology". Choose one correct answer for each test
question. Check your answers. Keys (correct answers) are given at the
end of the test. Before performing the test, review the topic “Text
Information Processing Technology”. To do this, use the literature listed
at the end of this section.

1. The symbol is
a. minimum unit of text
b. basic unit of textual information
c. footer fragment
d. standard typeface
2. The word is
a. part of a sentence
b. meaningful sequence of letters, numbers, and symbols
¢. character-limited sequence of letters
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d. the minimum unit of textual information
3. The line is
a. complete sentence
b. a sentence that starts with a "red" line
C. a sentence that ends with a dot or other characters
d. sequence of characters between the left and right text
borders
4. Making changes and corrections to a text document is
a. text formatting
b. text editing
C. insert text
d. text processing
5. To split a line into two, you need to use
a. "Delete" key
b. "Page Up" key
c. "Enter" key
d. "Tab" key
6. The paragraph is
a. a group of adjacent lines, the first of which is indented
b. user-installed typeface
c. default point size
d. text field interface
7. The footer can be placed
a. at the top of the text
b. at the bottom of the text
c. at the top and bottom of the text at the same time
d. all answers are correct
8. The shift of a part of the text relative to the common edge of
the text is
a. editing
b. alignment
C. indent
d. correction
9. The offer is
a. arbitrary sequence of characters between two points

b. arbitrary sequence of characters between dot and
comma
c. arbitrary sequence of characters between three dots
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— d. arbitrary sequence of characters between text
boundaries
10. Paragraph formatting is

a. changing the content of a paragraph

b. change the appearance of the text

c. a specially selected fragment of the text of the current
paragraph

d. check spelling and syntax of a paragraph

Answers: 1 —-g,2-c,3-d 4-b 5-¢ 6-a7-d 8-¢ 9-a,

10-b

7.5. Literature and Internet sources
When preparing yourself and doing homework, use the following
literature and Internet sources:

1. Workbook on Computer science.

2. WHdopmaTuka 1 MHPOpMaUNOHHbIE TEXHONOMMKN. YUebHUK ans
10-11 knaccos / H.A. YrpuHoBuy. — 3-e u3g. — M.: BUHOM.
JlabopaTtopusa 3HaHuii, 2006. — 511 c: wn. Yuutb MaTepuan
—Tnaea 9, ctp. 337-354.

3. MopeHko bB.H., Babakosa J1.[. UHdopMmaTuka. TeKkCTOBbIN
pepaktop WordPad. YuyebHo-meToguueckoe nocobue pans
WMHOCTPaHHbIX CyllaTenen AONOMHMTENbHbIX 06Leobpa3oBa-
TeNbHbIX NPOrpaMM. [INeKTpoHHbIN pecypc] / AITY. — PocTtoB
H/O., 2018. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

4. MopeHko bB.H. TMoarotoBka K WTOroBOM aTTecTaumMuM Mo
uHdpopmaTuke : yueb.-meton. nocobue / b.H. MopeHko, J1.4.
babakoBa, O.B. HukoneHko ; [OHCKOW roc. TEXH. YH-T. —
PoctoB-Ha-[oHy: AITY, —2019. — 52 c.

Topic 8. Numerical information processing technology
8.1. Questions to study
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Spreadsheets. The structure of spreadsheets. Built-in functions.
Addressing in spreadsheets. Using spreadsheets to solve problems in
the field of technical and natural sciences Using spreadsheets to build
graphs and charts.

8.2. Guidelines for studying the topic

When studying the topic “Technology for processing numerical
information”, you need to pay attention to working with spreadsheets,
in particular: what are spreadsheets, their capabilities, what is the
structure of spreadsheets, the concept of a cell, address, range, sheet,
book, how to set and input rules data, chart types. During independent
study of the topic and in the process of practical work, students should
be able to determine the address of a cell and a range, carry out the
simplest formatting of cells, write down mathematical expressions,
enter formulas, fill tables with function values, perform the necessary
calculations, build diagrams and graphs.

Spreadsheets are used when it is necessary to repeatedly perform
the same type of calculations, when creating tables, graphs and
diagrams, when analyzing the results of calculations of mathematical
and other calculations, etc. After studying the theoretical material,
foreign students perform practical work proposed by the teacher on
personal computers.

To work with numerical information, perform mathematical and
other calculations, special application programs are used, which are
called spreadsheets. These include Excel 2003 ... 2018 spreadsheets
from Microsoft and Open Office.org Calc. Documents that are created
with Microsoft Excel have an .xls extension and documents that are
created with OpenOffice.org Calc have an .ods extension

When making calculations in spreadsheets, numerical, monetary,
financial, percentage, fractional and other data formats are used.

Each workbook in spreadsheets consists of worksheets with which
you can perform various operations. On a personal computer, a
spreadsheet exists in the form of a worksheet, which has a name (eg
Sheet 1, Sheet 2, Sheet 3, etc.). Each worksheet in the workbook
consists of rows and columns, the number of which depends on the
version number of the program. Worksheets are combined into
workbooks.

A column is a vertical section of a spreadsheet. Column letter -
determines its place in the spreadsheet. The letters are located on the
upper border of the working field. Column headings (located at the top
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of the table) are indicated by Latin letters or their combinations (A, B,
C, ... AB, etc.).

The lines are arranged horizontally and are numbered from the left
side of the document window from top to bottom and are numbered
with Arabic numbers (1, 2, 3 and beyond).

At the intersection of a column and a row, there is a cell that has
its own address. A cell is the basic unit of data storage in spreadsheets.
The cell address consists of a column heading and a row heading, for
example, Al, B5, E3. The cell with which some actions are performed is
highlighted with a frame (cursor) and is called active. In the active cell,
the user enters and edits data or formulas. The cell pointer (cursor) is
a rectangle that shows the user the current (active) cell. The pointer
can be moved across the spreadsheet using the keyboard or using the
mouse.

In the process of working with spreadsheets, you can select several
cells at the same time - a range of cells. You can select multiple cells in
a column (range A2:A4), multiple cells in a row (range C1:E1), or a
rectangular range (range C3:E4).

Calculations in spreadsheets are carried out using formulas. The
formula can contain numeric constants, cell references and formulas
connected by signs of mathematical operations, comparison operations.
A formula entered into a cell must begin with an equal sign.

Spreadsheets can be formatted. Formatting in spreadsheets is
changing the height of rows, changing the width of columns, changing
the color of text in cells, changing the cell background, changing the
frame of the created table, etc.

8.3. Questions for self-examination

- What are spreadsheets for?
- What programs for working with electronic
tables do you know?
- What kind of software are spreadsheets?
- What are rows and columns in a spreadsheet?
- How are rows and columns labeled in spreadsheets?
- What is the basic object of a spreadsheet?
- What is a cell?
- What is an active cell?
- How is the cell address recorded in electronic tables?
- What is the shape of the 53cursor in spreadsheets?
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- How to write a formula into a cell?

- What types of information can a cell contain?
- What standard spreadsheet functions do you know?
- What extension do spreadsheet files have?

8.4. Control-training test

Perform a control-training test on the topic "Technology for
processing numerical information." Choose one correct answer for each
test question. Check your answers. Keys (correct answers to questions)
are given at the end of the test. Before performing the test, repeat the
topic "Technology for processing numerical information." To do this,
use the literature, the list of which is given at the end of this section,
and educational and methodological materials from the SKIF portal.

1. The spreadsheet is
a. tabular data processing computer control device
b. application program for processing code tables
c. application program for processing numerical data
d. program that controls the operation of a computer in
tabular calculations
2. Spreadsheet rows
a. named arbitrarily by the user
b. denoted by lowercase Cyrillic letters
¢. denoted by letters of the Latin alphabet
d. are numbered
3. Spreadsheet columns
a. denoted by letters of the Latin alphabet
b. denoted by the letters of the Russian alphabet
¢. numbered with Roman numerals
d. are referred to by numbers and lowercase letters of the
Latin alphabet
4. The address of a spreadsheet cell is denoted by

a. two-bit RAM address allocated for the cell

b. the name of the column and the number of the row at
the intersection of which the cell is located

c. special ASCII code character

d. any valid .xIs filename

54



tNI&I/ICp YnpasneHue undpoBbix 06pa3oBaTesibHbIX TEXHOMOMMIA

Computer science. Recommendations for studying the discipline
= 5. The arithmetic expression 3(Al + B1): (2B1-3A2) when
recorded in a spreadsheet looks like
a. =3*(A1+B1)/(2*B1- c. =3(A1+B1):(2*B1-3*A2)
b. =3*(A1+B1)/(2B1-3A2) d. =3*%(A1+B1)/(2B*1-
6. Which of the following expressions can be used to write in

spreadsheets
a.—A3B8+12 c. A3*B8+12
b. A1=A3*B8+12 d. =A3*B8+12

7. A workbook in Microsoft Excel spreadsheets is
a. a sequence of numbers, symbols, and spaces
b. Microsoft Excel sheet set
c. directory for storing and processing numerical data
d. all answers are correct
8. The active cell is

a. cell for recording system commands
b. dashed cell
c. cell in which data is entered from the keyboard
d. cell containing formulas and/or references to other cells
9. The address of a cell in a spreadsheet is determined by
a. worksheet number and line number
b. column name and row number
¢. workbook number and column name
d. spreadsheet file name with .xls extension
10. Rows in a spreadsheet are
a.A,B,C,D,E nt.a.
b.A, B, B, TuT.A.
C.1,2 3,4unT..
d. npousBonbHO
Answers:1-¢ 2-d,3—a 4-b5-a 6-d 7-b8-c 9-b, 10-c

8.5. Literature and Internet sources

When preparing yourself and doing homework, use the following
literature and Internet sources:

1. Workbook on Computer science.
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2. WHdopmMaTrka 1 MHPOPMaLMOHHbIE TEXHONOMMK. YuebHuK ans
10-11 knaccos / H.A. YrpuHoBu4. — 3-e u3g. — M.: BUHOM.
NabopaTopus 3HaHui, 2006. — 511 c: un. YuuTb MaTepuan
—I'naea 10, ctp. 361-377.

3. MopeHko bB.H. lMogrotoBka K WTOroBOKM aTrectauuy o
nHdopmaTuke : yyeb.-metoa. nocobue / b.H. MopeHko, J1.4.
BbabakoBa, O.B. HukoneHko ; [OHCKOM rocC. TeXH. YH-T. —
PoctoB-Ha-[oHy: AI'TY, —2019. - 52 c.

Topic 9. Technology for processing graphic information
.9.1. Questions to study

Graphic editor. Basic objects in the graphic editor. Computer
presentations. Development of computer presentations. Requirements
for computer presentations.

9.2. Guidelines for studying the topic

When studying the topic "Technology for processing graphic
information”, foreign students should know what graphic editors are,
their capabilities, the main objects in a graphic editor, the possibility of
their use in the development of computer presentations. A graphic
editor is a program that allows you to create, view, process and edit
digital images (drawings, photographs, pictures) on a computer. There
are raster and vector graphic editors.

A raster graphics editor is a program designed to create and
process raster images, which are stored in computer memory as a set
of points. The image on a monitor screen is made up of individual dots
called pixels. Raster graphic editors are used in the processing of digital
photographs, in preparing images for printing on photographic paper,
and publishing on the Internet. Currently, there are a large number of
free and paid raster graphics editors, such as Microsoft Paint, Adobe
Photoshop, GIMP, etc.

Vector graphic editors allow you to create and edit images that
consist of separate graphic objects (graphic primitives). Graphic objects
are any image that can be edited and formatted. Vector graphics editors
are used to create illustrations, diagrams, flow charts, etc. Vector
graphics objects are created using lines and curves that are described
using mathematical formulas. Currently, there are a large number of
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free and paid vector editors. Free software: GIMP, Paint.net, Inkscape.
Paid programs: Adobe lllustrator, Corel Draw.

Currently, computer presentations are often used in the educational
process. Computer presentations can contain various types of
information: text, graphics, sound, animation, etc. The use of
presentations helps to improve the skills of speech activity, develop the
skills of searching, processing and systematizing educational and other
information. Microsoft PowerPoint and Open Office.org Impress are
used to develop computer presentations.

When developing presentations, you should follow a certain order
of slides, which can be as follows. The first slide (title page) should
contain the name of the topic of the lesson. The content of the
presentation is given on the second slide. The following slides present
the material of the report, speech or educational material of the
discipline. One of the last slides contains brief conclusions on the
material presented in the presentation, a list of used educational,
educational and methodological literature and materials from the
Internet

Presentation slides should contain only the most necessary
information. The color and graphic design of the slides should be the
same as possible and should not distract the attention of the audience
from the content of the speech or training session. When developing a
presentation, it is necessary to take into account the physiological
characteristics of human perception of colors, the number of which
should be limited, and their combination should be optimal.
Combinations of font and presentation background colors are well
perceived, for example, black on white, white on dark blue, yellow on
blue.

It is not recommended to use more than three colors on one slide:
in particular, one for the background of the presentation, the second
for headings, and the third for text. Arial, Tahoma, Verdana and some
others should be used as a font for text. It should be remembered that
the graphic design of the slide affects the level and speed of perception
of information, the degree of its memorization. The slide should not
contain unnecessary elements that are not directly related to the topic
of the speech, report or message.

It is necessary to correctly place the information on the slide: its
horizontal arrangement should be considered preferable. To attract the
attention of the audience, you should use pictures, graphs, diagrams.
In this case, it is advisable to highlight keywords in color, bold or italic
style. However, the selected text elements should not exceed 1/2-1/3

of the total surface of the slide. You should also choose the right
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number of presentation slides. For presentation, their number should
not exceed 15-20.

The presentation material should provide unambiguous perception
of information. The information presented on each of the slides should
be perceived as a complete unit. It is advisable to highlight each block
of information on a slide with separate frames. Presentation slides
should contain minimal textual information. It should be replaced, if
possible, with graphic information: diagrams, diagrams, drawings,
photographs, etc. An image is easier to perceive and remember than
text.

9.3. Questions for self-examination

- What are graphic editors for?

- What graphic editors do you know?

- What features does Paint have?

- How to get started with the Paint graphic editor?

- What is a computer presentation?

- What programs are designed to create presentations?

- What kind of software is it?
software for creating presentations?

- What are PowerPoint templates for?

- What is a slide in a computer presentation?

- What do you know the requirements for computer
presentations?

- What is the difference between a presentation and a
demonstration?

- What extension do presentation files have?

9.4. Control-training test

Perform a control-training test on the topic "Technology for
processing graphic information." Choose one correct answer for each
test question. Check your answers. Keys (correct answers to questions)
are given at the end of the test. Before performing the test, repeat the
topic "Technology for processing graphic information." To do this, use
the literature, the list of which is given at the end of this section, and
educational and methodological materials from the SKIF portal.

1. Graphic files have the extension
a. .txt, .doc, .docs
b. .jpg, .gif, .png
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C. .exe, .com, .bat
d. .avi, .mp4, .wmv

2. The graphic editor is designed for
a. creating a graphic image of the text;
b. editing the font style
c. work with graphics
d. charting

3. With Paint, you can
a. create and edit graphics
b. edit the type and style of the font
c. customize the animation of graphic objects
d. build graphs and charts

4. The minimal object of a graphical editor is
a. familiarity (character)
b. object (rectangle, circle, etc.)
¢. Color palette
d. screen point (pixel)

5. Which program is a graphic editor?
a. Adobe Reader
b. Paint
C. Microsoft Excel
d. Open Office.org Calc

6. What key to hold when drawing regular geometric shapes in

Paint

a. Ctrl
b. Shift
c. Alt
d. MNpoben (Space)

7. One of the functions of the graphic editor is
a. image creation
b. editing text files
¢. performing mathematical calculations
d. creating and editing video files

8. Monitor screen resolution is measured in
a. millimeters
b. inches
c. dpi
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d. pixels
9. Graphic editors are
a. system programs
b. application programs
c. tool programs
d. system and tool programs
10. The graphics editor is

a. device for creating and editing drawings
b. text file editor
c. program for creating and editing drawings
d. graphic printing device

Answers: I —b, 2~c,3- a,4-d 5-b6-b 7-a,8-d 9-b, 10-c

9.5. Literature and Internet sources

When preparing yourself and doing homework, use the following

literature and Internet sources:

1. Workbook on Computer science.

2. UHdopMaTuKka U MHMOPMaUMOHHBbIE TEXHOMOMUN. YUebHuK ans
10-11 knaccoB / H.A. YrpuHoBm4y. — 3-e u3g. — M.: BUHOM.
JlabopaTopus 3HaHui, 2006. — 511 c: un. YuuTb MaTepuan —
nasa 7, ctp. 304-318, 323-336

3. MopeHko b.H., Bab6akosa J1.4. UHdopmaTuka. [paduueckue
BO3MOXHOCTU a3blka Pascal ABC. MeTtoauyeckue ykasaHus K
nabopaTopHo-npakTudeckum  pabotam  ans MHOCTPaHHbIX
cnyliaTtenein JOMNOSTHUTENbHbIX obLeobpazoBaTesibHbIX
MporpaMM  MHXXEHEPHO-TEXHUYECKON U TEXHOJIOMMYECKON
HanpaB/IEHHOCTU. [NEKTPOHHbIN pecypc] / Ar'TY. — Poctos H/M.,
2017. — Access mode:
https://de.donstu.ru/elect/divisions/620/courses

4, MopeHko B.H. lNcuxonoro-negarormyeckne ocobeHHOCTH paspa-
OOTKM  KOMMBLIOTEPHBIX  MpPe3eHTauun AN MHOCTPaHHbIX
cnywarenen npeasy3oBckon nogrotoeku / B.H. MopeHko, J1.1.
Babakosa, O. B. HukoneHko // AkTyanbHble BONPOCHI U3y4eHWs
PYCCKOro si3blka Kak MHOCTPaHHOro 1 nNpobrembl npenogaBaHus
Ha pycckom a3bike. C6. maTepuanos VII MexayHap. Haydy.-npakT.
KoHd. (PocToB-Ha-[loHy, 15-16 okTabps 2019 r.) / nog obw. pea.
W.A. KoHgpaTtbeBon. — Poctos H/O.: AI'TY, 2019. — C. 102-109
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5.MopeHko B.H. TogrotoBka K WTOroBoW atrectauum no
nHdopmaTuke : yyeb.-metod. nocobue / B.H. MopeHko, J1.4.
BbabakoBa, O.B. HukoneHko ; [JoHCKOM roc. TeXH. YH-T. — PocToB-
Ha-dony: AOI'TY, —2019. - 52 c.

Topic 10. Communication technologies
10.1. Questions to study

Communication technologies. Computer networks. Classification of
computer networks. Local and global computer networks. Internet.
Search for information on the Internet.

10.2. Guidelines for studying the topic

Communication technologies (or information and communication
technologies - ICT) are a set of methods that ensure the collection,
processing, storage and dissemination of information using computer
technology and telecommunications. The exchange of information is
carried out through information transmission channels, for example,
through computer networks.

When studying the topic “Communication Technologies”, you
should know that the ability to receive and transmit data between
computers is used to combine them. This is how computer networks
are formed. A computer network is a number of personal computers
that are interconnected by communication lines. Computer networks
provide sharing of hardware and software resources of the network, as
well as access to its information resources (documents, databases,
etc.). Computer networks allow users to quickly exchange information,
while being anywhere in the world. Network functions - to connect
personal computers with each other.

The exchange of information is carried out through channels of
information transmission. There are wired, wireless and fiber optic
communication channels. The information transmission system includes
an information sender, an information transmission channel, and an
information receiver. The main characteristic of information
transmission channels is their capacity (information transfer rate). The
bandwidth of a channel is equal to the amount of information that can
be transmitted over it per unit of time. Throughput is measured in bits
per second (bps or baud; 1 baud = 1 bps)

There are three types of computer networks: local, regional and
global.
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Local area networks unite computers that are located in the same
room, one or more nearby buildings. To connect computers to each
other in this case, an electrical LAN cable (“twisted pair”) is used.
Twisted pair is a wired communication channel that contains two pairs
of conductors. The advantage of the environment is the ease of laying
and low cost. Disadvantages - low information transfer rate Local
network allows many users to work with one file (document) at the
same time, copy files from one computer to another without using
intermediate storage media, allows several users to use one printer,
scanner, etc.

Regional networks unite computers that are located within the
same city, district or region. To connect computers to each other in this
case, use a coaxial or fiber optic cable.

Global networks unite among themselves computers of all Globe.
Fiber optic cable is used to connect computers to each other in the
global network, which allows you to transfer very large amounts of
information at high speed. The disadvantage of fiber optic cable is its
high cost and the need to use electric current / light converters and vice
versa.

Currently, wireless communication lines are also widely used. They
are used in cases where the use of cable channels for information
transmission is impossible or too expensive due to large distances. In
this case, radio waves are used to transmit information.

It should be noted that at the beginning of the development of
computer networks, telephone networks were used to connect
computers to each other. The main component in this network was the
modem, which converted computer (digital) data into an audio analog
signal for transmission over the telephone line (modulation) and
converted it back into a digital signal (demodulation).

The need to form a single global information space has led to the
creation of the global computer network Internet. The Internet is a
global computer network that connects local, regional and other types
of networks. The global Internet has huge information resources and
services that are used by billions of people in all countries of the world.
In order for computers to find each other in the process of exchanging
information, there is a unified addressing system on the Internet, which
is based on the use of an IP address. Each computer connected to the
Internet has its own unique 32-bit numeric IP address. An IP address
contains the network address and the address of a computer on that
network. For the convenience of working on the Internet, a domain
name system (DNS - Domain Name System) was introduced, which
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associates a computer's numeric IP address with a unique domain
name.

Domain names and IP addresses are distributed by the International
Center for Domain Names and IP Addresses. The domain name system
has a hierarchical structure: top-level domains, second-level domains,
and so on. There are two types of top-level domains: geographical
(two-letter - each country has a two-letter code) and administrative
(three-letter).

There are three main ways to find information on the Internet:
specifying the address of a page, following hyperlinks, and accessing a
search engine. The indication of the page address is used if the address
of the document or site where this document is located is known.
Hyperlink navigation allows you to search for documents similar in
meaning to the current document. Accessing a search engine implies
the possibility of using the search engines Yandex (yandex.ru), Google
(google.ru), Rambler (rambler.ru), etc.

E-mail is the most widespread service on the Internet. E-mail has
several advantages over regular mail. The most important of these is
the speed of message forwarding. If a letter by regular mail can reach
the addressee for several days and weeks, then a letter sent by e-mail
reduces the transmission time to a few seconds. Another advantage is
that an e-mail can contain not only a text message, but also
attachments (documents, programs, graphics, sound, video, etc.).

In order for an e-mail to reach the addressee, it must contain the
e-mail address of the recipient of the letter. The email address is written
in Latin letters. The email address is written in a specific form and
consists of two parts separated by the @ symbol:
user_name@server_name. The first part of the postal address is
arbitrary and is set by the user when registering the mailbox. The
second part is the domain name of the mail server where the user has
registered their mailbox.

10.3. Questions for self-examination
- What types of computer networks do you know?
- What is the topology of computer networks?
- What is the difference between a local computer network and
global network?
- Which communication line has a high data transfer rate?
- What is the modem for?
- What is the Internet?
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- What is the address of the computer when working on the
network Internet?
- What is hypertext?
- What is the name of the hypertext page viewer?
- What programs are used to find information on the Internet?

10.4. Control-training test

Perform a control-training test on the topic "Communication
Technologies". Choose one correct answer for each test question.
Check your answers. Keys (correct answers to questions) are given at
the end of the test. Review the Communication Technology topic before
taking the test. To do this, use the literature, the list of which is given
at the end of this section, and educational and methodological materials
from the SKIF portal.

1. A modem is a device
a. for recording telephone conversations
b. to connect phone to computer
c. to connect a computer to the global network
d. using a telephone line
2. An Internet email address can be
a. @dstu.edu.ru
b. skif&dstu.edu.ru
C. dstu@skif.donstu.ru
d. bn@@donstu.ru
3. To connect computers on a local network, use
a. fiber optic (fiber optic) cables
b. wires and coaxial cables
c. telephone lines
d. flexible plastic dielectrics
4. The speed of information transfer over a computer network is
measured
a. the number of files transferred per unit of time
b. the number of pages of text transmitted over the network
¢. the number of bytes of information received by the user
in one second
d. the number of bits of information transmitted in one
second
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5. Local networks unite computers installed

a. on the territory of the Russian Federation
b. on the territory of one or more districts of the city
C. in one or more rooms
d. in several countries of the world
. How long does it take to transfer a 1000 KB text file over a
local network at 160 Kbps?
a. 2 hours
b. 20 minutes
C. 1 min
d. 50 sec
7. The modem does
a. amplification of digital and analog signals
b. digital signal conversion
c. to analog and vice versa
d. only digital signal conversion
8. The network topology characterizes
a. kind of computer software
b. number of computers in the local network
C. connection diagram of computers in a local network
d. number of computers and printers in the local network
9. Bodis
a. LAN network protocol
b. topology of the global computer network
¢. unit of measure for the performance of a computer's
central processing unit
d. unit of measure for the rate at which information is
transmitted over a network
10. How long does it take to transfer a 4 MB file at 512 KB/min
over a local network?
a. 8 minutes
b. 4 minutes
C. 2 minutes
d. 1 minute
Answers ;1 1-¢ 2-¢ 3-b4-d 5-¢c 6-d 7-b8-¢ 9-4d
10-a

[e)}

10.5. Literature and Internet sources
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When preparing yourself and doing homework, use the
following literature and Internet sources:

1.  Workbook on Computer science.

2. WHdopmaTMka M MHGMOPMAUMOHHBIE TEXHOMOMUKN.  YUebHMK
ana 10-11 knaccoB / H.A. YrpuHoBuu. — 3-e u3a. — M.:
BUHOM. Jlabopatopus 3HaHui, 2006. — 511 c: un. Yuutb
maTtepwan — aea 7, ctp. 304-318, 323-336.

3. MopeHko b.H. TMMoarotoBka K WTOroBOM aTTecTauuMn o
nHdopmaTuke : yyeb.-metoq. nocobue / b.H. Mopenko, J1..
BabakoBa, O.B. HukoneHko ; [OHCKOW roC. TE€XH. YH-T. —
Poctos-Ha-[oHy: AI'TY, —2019. — 52 c.

4. Preparation for the final certification in computer
science: mMeTogudeckue ykasaHust Onsi MHOCTPaHHbIX
cnywaTtenen [[onorHMTENbHbIX 0bleobpasoBaTenb-
Hbix nporpamm / B.H. MopeHko, J1.[1. Babakosa, O.B.
HukoneHko — PocTtoB-Ha-[oHy: [JOHCKOM roc. TEXH. YH-T,
—2023.-57c.

3. METHODOLOGICAL RECOMMENDATIONS
INTERIM CERTIFICATION

Intermediate attestation of foreign students based on the results
of the first half of the year is carried out in the form of testing. Students
are offered a test containing questions on all the studied sections of the
Computer science course. Based on the results of the answers to the
test questions, the mark “passed” or “not counted” is set.

Questions of interim certification
Information. Types of information. Information processes.
Number systems. Binary number system.

N o=

Binary arithmetic.

Octal and hexadecimal number systems.
Measurement of information.

Coding and decoding information.
Personal computer device.

Input devices and output devices.
Information storage devices.
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10. Software classification.
11. Purpose of the operating system of the computer.
12. Software. System programs.
13. Software. Application programs.
14. File storage system. File types.
15. Types of algorithms. Graphic description of algorithms.
16. Linear algorithms (following).
17. Branching algorithms (branching).
18. Cyclic algorithms.

The midterm test contains 30 questions, each with only one
correct answer. The control-training test, which is given below, is
similar in structure to the test. We recommend that you complete it and
assess the degree of your readiness for the test.

For each correct answer to a test question, the student receives 1
point. For each incorrect answer, the student receives 0 points. The
mark "passed" is given to the student if he scored 13 points or more
during the test. The mark "not passed" is given to the student if he
scored 12 points or less.

Control training test
Complete the suggested practice test. At the end of the test, the
correct answers to the questions are given.
1. Drawings, diagrams, graphs, photographs may
1. process and store information.
2. transmit and process information.
3. store and transmit information.
4. all answers are correct.
2. Example of graphical information:
1. map of the city of Rostov.
2. call to class.
3. multiplication table.
4. A letter to a friend.
3. The information storage process is
1. Reading books.
2. photographing.
3. friends conversation.
4. Watching movies.
4. The greatest amount of information a person receives through
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1. hearing.
2. touch.
3. smell.
4. vision.
The decimal number 10110 in binary is written as
1. 11101002
2. 1100101:
3. 10100112
4. 10001102
The binary number 10111002 in decimal notation is written as
1. 9210
2. 7310
3. 4810
4. 6310
The octal number 124s in decimal notation is written as
1. 5210
2. 10610
3. 9310
4. 8410
The decimal number 105 in hexadecimal is written as
1. 92

2. 1B2s6
3. 6916
4. 731

The sum of the binary numbers 111, and 110z is
1. 1000

2. 1101
3. 11102
4, 1011

The product of the binary numbers 112 and 110 is
1. 100102

2. 10101

3. 11101:

4. 111102

How many bits are in 64 bytes?
1. 1024

2. 640
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3. 512
4, 256
12. How many bytes are in 1 KB?
1. 1536
2. 512
3. 1000
4, 1024

13. The mouse is a device
1. to display information on the monitor screen.
2. to enter information into a computer.
3. to read information.
4. to scan information.
14. The computer system unit includes

1. mouse.
2. printer.
3. keyboard.

4. motherboard.
15. Not included in computer system block
1. mouse manipulator.
2. motherboard.
3. power unit.
4. hard disk and CD-ROM drive.
16. Monitor screen size measure

1. vertically.

2. horizontally.
3. diagonally.
4. in height.

17. The operating system is
1. computer input program.
2. computer control software.
3. complex of applied and instrumental programs.
4. components of the system unit that are connected by a
bus.
18. The program is
programming system.
the way a user interacts with a computer.
the sequence of solving the problem in a language
understandable to the computer.

wn e
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4. rpacduyeckoe onmcaHne cnocoba pelleHns 3agaudn.
The operating system is included

1. system programs.

2. application programs.

3. instrumental programs.

4. programming systems.

The computer is controlled

1. utility.

2. text editor.

3. programming language.

4. operating system.

Spreadsheets are part of

1. instrumental programs.

2. system programs.

3. application programs.

4. operating systems.

To determine the type of information contained in a file, you
need to know

1. ile size.

2. base filename.

3. file creation date.

4. file name extension.

As a filename in MS-DOS, you can use

1. aud_538.txt

2. MF-faculty.txt

3. txt.computer

4. rpynna. 11.txt

The path to the file is C:\DOC\science.txt. What is the name of
the file?

1. C:\DOC\ science.txt

2. DOC\ science.txt

3. DOC\ science

4. science.txt

The file name consists of two parts, which indicate

1. file type and size.

2. file name and type.

3. file name and size.

4. name and date of creation of the file.
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. The algorithm is

1. description of the sequence of solving the problem

2. personal computer instruction set

3. rules for displaying flowcharts of algorithms

4, graphical description of the problem solution
The choice of action depending on some conditions is described
by the structure

1. cycle
2. following
3. branching

4, correct answers are numbered 1 and 2
To describe the repeated repetition of any action, use

1. only linear and branching algorithms

2. cyclic algorithms

3. branching algorithms

4. linear algorithms

n which block should the command "Output y" be written?

1
2
3.
4

1000

What element of the flowchart is indicated by a figure[ |
1. Process.

2. Input Output.

3. Solution.

4. Beginning, End.

Answers to the test questions: 1-3, 2-1, 3-2, 4-4, 5-2, 6-1, 7-4, 8-3, 9-2,
10-1, 11-3, 12-4, 13-2, 14-4, 15-1, 16-3, 17-2, 18-3, 19-1, 20-4, 21-3, 22-4,
23-1, 24-4, 25-2, 26-1, 27-3, 28-2, 29-4, 30-1
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4. METHODOLOGICAL RECOMMENDATIONS
FOR THE FINAL CERTIFICATION

Final certification in Computer science is held at the end of the
academic year in the form of an exam. The computer science exam
ticket consists of a theoretical question and a practical task. A foreign
student must answer the theoretical question of the exam ticket, build
a block diagram of the algorithm for solving the proposed problem
(example), write a program for solving this problem (example) on a
computer in Pascal ABC, test it and perform the proposed calculations.
An example of an exam ticket in computer science is shown in Fig. 1.
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MHUHUCTEPCTBO HAVKH U BBICIIIETO OFPA30BAHHS 1 POCCUNCKOI ®EJIEPATINN
®EJEPATIBHOE I'OCYJIAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YYPEJKJIEHHE BBICHIEI'O OBPA30OBAHUS
«IOHCKOI I'OCYJIAPCTBEHHBII TEXHHYECKHIT YHUBEPCUTET»
(IT'TY)

DaxysbreT «MeskyHapO IHbIH»
Kadenpa «EcTecTBeHHEIC HAYKH»

IK3AMEHAIIHONHBINA BUJET NeO
Ha 2018/2019 yue6HbIii roj
1. Uadopmarms. Buns! nadopmarmu.

2. CocTaBuTh OJIOK-CXEMY JITOPHTMA H HAIHCATh MPOrpaMMy pacyéTa (yHKIHHN Y:

3x+1,  npu x>10
Y=10
X“+4 -6 ocmanbHblx cayyanx

3aB. kadenpoii 11.0. Gamumua
TIOAMHCH Jara

Rice. 1. An example of an exam ticket in computer science

When answering the first (theoretical) question of the examination
ticket (Fig. 1), the listener must give a short answer to it. When
answering the second question of the exam ticket (practical task), it is
necessary to build on paper a block diagram of the algorithm for solving
the problem and, on its basis, write a program in the Pascal ABC
programming language.

When debugging and testing the program, the listener must
independently select several values of x and perform the calculation of
the y function on the computer. Then you should carry out similar
calculations, for example, on a calculator and check the correctness of

the obtained values of the y function. If the calculation results match,
a conclusion is made that there are no errors in the program.

A short answer to the theoretical question of the ticket is shown
as a model: “Information. Types of information” (Fig. 1). When
answering, a foreign student must show knowledge of the theoretical
part of the computer science course. To do this, he must give a short
answer in Russian to the theoretical question of the examination paper.

5. LIST OF THEORETICAL QUESTIONS,
INCLUDED IN THE EXAM TICKETS
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Information. Types of information. Information processes.
Number systems. Binary number system.

Binary arithmetic.

Octal and hexadecimal number systems.
Measurement of information.

Coding and decoding information.
Personal computer device.

Input devices and output devices.
Information storage devices.
Classification of software (software).

. Purpose of the operating system of a personal computer.
. Software classification. System programs.

. Software classification. Application programs.

. File storage system. File types.

Types of algorithms. Graphic description of algorithms.

. Linear algorithms (following).

. Branching algorithms (branching).

. Cyclic algorithms.

. Pascal ABC programming language alphabet.
. Program structure in Pascal ABC.

. Linear programs in Pascal ABC.

. Branching programs in Pascal ABC.

. Cyclic programs in Pascal ABC.

. Choice operator.

. Arrays in Pascal ABC.

. Stages of solving problems using a computer.
. Graphic editor. Purpose and main features.

Text editors. Text editing and formatting.
Spreadsheets. Purpose and main features.
Computer networks. Classification of computer networks.

6. MODEL OF THE ANSWER TO A THEORETICAL
QUESTION EXAMINATION TICKET

Information is information about the world around us and its
properties. A person receives information through the senses: sight,
hearing, smell, touch and taste. Types of information: textual
information (letter, document, book, newspaper); graphic
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information (photo, diagram, graph, drawing, picture, drawing);
numerical information (date, time, point coordinates, temperature,
body weight); sound information (call for a lesson, phone call, music);
combined information or video information (for example, karaoke is
sound and text information; a mathematics textbook contains text,
numerical and graphic information).

7. LIST OF PRACTICAL TASKS,
INCLUDED IN THE EXAM TICKETS

Draw up a block diagram of the algorithm and write a program for
calculating functions:

1. X—2, npu X>10
{SX +1 - 6 ocmanvubix cryuasnx
2. 4X+7, npu X <20
= {X +2 - 8 OCMAILHLIX CTYYASX
3. x+10,  npu x>5
Y= {X +2  -80CMANbHBIX CIYUASX
4. a+5b, npua>10 u b<15
y= {a +b - 8 OCMAILHBIX CTY4ASAX
5. 10a+b, npua>5u b<20
V= 6ab - 8 OCMAILHLIX CIYUASX
6. a+be, npua>0, b<1l0uc=2
= {ab +c - 8 OCIMAILHBLX CIYHASX
X2, npux<0
& y=x*-1, npu X >3
2X—3 -6 0CmanbHbIX CAYUASX
8. X+3, npu X <10

y =4X-8, npu 10<x <20

X% +1, npu X > 20
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9. 2X, npu X <0
y=4X-8, npu 0<x<20
5X +2, npu Xx>20
10. 13+10x, npux<10
y=418+5x, npul0<x<50
x” +3, npu x> 50
11. 3-X, npuX<5
y=41+2X, npu 5<x<10
X+3, npu X >10
12. X’ +5, npux <-5
y= \/;—1, npu x>20
2x, npu -5<x<20
13. 2X, npu X > 20
y=4Xx-1 npu X<95
X+5 - 8 ocmanvHblx cryuasnx
14, 2x-1, npux>200
y =43, npu X<5
Jx, npu 5<x <200
15. x+2, npux<3

y=13x>-8, npu x>10

2x+1, npu3<x<10

16. 5+sinx, npux>15
y=9x> -3, npu x <0

8x +1, npu 0 <x <15
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17. |a| +1, npua <2
y=12a’ npu a>5
a-1 - eocmanbnbix cyuasx
18. Cos2Xx+1, npux>50
y=<4x+7, npu X <10
X+2 - 8 OCMALHBIX CIYYASX
19. 2X+1, npu X =10
y=1:2x+10 npu X<0
X+5 - 8 OCMANLHBLX CILYUASIX
20. 5x+10, npux> 20
y =143X, npu X <-10
Jx, 8 OCMAIbHBIX CYYaAsX
2X, npu0<x<20

21. X2 42X, npu 21<x<50

X+5, npu 51<x<70
X, npu 71<x<90

22. Write a program for calculating the sines of an angle from 0
to 180° in increments of 15°.

23. Write a program for calculating the tangents of angles from
30° to 60° in 5° increments.

24. Write a program to calculate the sum of a number of numbers
from 10 to 20.

25. Write a program to calculate the sum of natural numbers from
1 to 50.

26. Write a program to display a sequence of integers from 10 to
50 on the monitor screen with step 5.

27. Write a program to display a sequence of integers from 10 to
50 on the monitor screen using the loop operator with a
precondition.

28. Write a program to display a sequence of integers from 0 to
20 on the monitor screen using the loop operator with a
postcondition.
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— 29. Write a program to display a sequence of integers from — 10
to + 10 on the monitor screen with a step of 2 using a loop

statement with a parameter.

30. Draw up a block diagram of the algorithm and write a
program for calculating the area and perimeter of a triangle
whose sides are a, b, ¢. Perform calculations for a=30,
b=20.5 and c=40.2.

8. MODEL OF ANSWER TO THE PRACTICAL
TASK EXAMINATION TICKET

When answering the second question of the exam ticket, according
to the given conditions of the problem (example), you need to build a
flowchart of the algorithm for solving it, write, debug and test the
program (check the correctness of its operation).

As a sample (model), the answer to the second question of the
examination ticket is given.

Task. Draw up a block diagram of the algorithm and write a
program for calculating the Y function:

{3x+1, npu x>10

)C2Jr4 -6 OCMAIbHbLIX CAYYAAX

Hayvano )

Beog x
[a @ Her
y:=3x+1 ye=x 44
f BbiBog y ;
Kowey
Rice. 2. Block diagram of the algorithm for solving the problem
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The program for calculating the function y must be written on
paper, typed, debugged and tested on a personal computer. Calculate
the values of the function y for the given values x

program BranchProgram_01,;
var
X, y: integer;
begin
write ('BBegute 3HadeHme x, x="');
readin (x);
if x>10
then y:=3*x+1
else y:=x*x+4;
writeln (Nipn x=", x, ' 3Ha4yeHne QyHkym y=", y);
end.

When debugging and testing a program on a computer, the
student independently selects several values of x and calculates the
function y. Then you should carry out similar calculations, for example,
on a calculator and check the correctness of the obtained values of y.
If the results of the calculations coincide, it is concluded that there are
no errors in the program. Below, as an example, the results of

calculating the function y on a computer for some values of x are
shown.

NONe . .

n/n Meaning x | Function value y
1. 5 29
2. 20 61
3. 10 104
4. -200 40004
5. 0 4

9. CRITERIA FOR FINAL ASSESSMENT

The exam is a form of the final assessment of the quality of
mastering by foreign students of the entire volume of educational
material in the course of Computer science. According to the results of
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the exam, which is conducted orally, students are graded "excellent",
"good", "satisfactory" or "unsatisfactory".

An "excellent" grade is given to a student if:

— the student knows, understands the main provisions of the
computer science course, demonstrates the ability to apply
them to complete a task in which there are no explicitly
specified solutions;

— the student analyzes the elements, establishes links between
them, brings them into a single system, is able to put forward
an idea, design and present his solution to the task, problem;

— the answer of the student on the theoretical and practical
material contained in the questions of the examination ticket is
complete and satisfies the requirements of the discipline
program;

— the student demonstrated fluency in the conceptual apparatus,
the scientific style of speech and the terminology of the
relevant discipline;

— the foreign student gave the correct answers to additional
questions of the teacher;

— the student correctly drew up a block diagram of the algorithm
for solving the proposed problem, wrote a program in a
programming language and performed calculations on a
computer.

The mark "good" is given to the student if:

— the student knows and understands the basic provisions of the
discipline, demonstrates the ability to apply them to complete
a task in which there are no explicitly specified solutions;
analyzes elements, establishes connections between them;

— the answer on the theoretical material contained in the
questions of the exam ticket is complete or partially complete
and meets the requirements of the program, but an accurate,
confident and reasoned presentation of the material is not
always given;

— the student gave the correct answers to additional questions of
the teacher;

— the student has demonstrated mastery of the terminology used
in the Computer science course;

— the student correctly drew up a block diagram of the algorithm
for solving the proposed problem, wrote a program in a
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programming language and performed calculations on a
computer, independently correcting the errors made when
writing the text of the program.

An "satisfactory" rating is given if:
the student knows and reproduces the main provisions of the
discipline in accordance with the task, applies them to perform
a typical task in which the solution is obvious;
the student has demonstrated basic knowledge of the most
important sections of the discipline and the content of the
lecture course;
the student has difficulties in using the scientific and conceptual
apparatus in the terminology of the course;
despite the lack of knowledge, the student has a formed desire
to logically clearly construct an answer, which indicates the
possibility of further learning;
a student with errors made a block diagram of the algorithm
for solving the proposed problem, wrote a program in a
programming language and performed calculations on a
computer; with the help of a teacher, he corrected the mistakes
made when writing the text of the program.

An "unsatisfactory" rating is given if:
the student has an idea about the content of the discipline, but
does not know the main provisions (topics, sections, etc.) to
which the task relates, is not able to complete the task with an
obvious solution, does not have the skills of oral and written
communication in the field of information technology in
Russian;
does not possess the skills of using computer technology for
educational purposes, the skills of setting and solving
elementary applied problems using computer technology;
the student has significant gaps in the knowledge of the basic
material in the discipline;
in the process of answering the theoretical question contained
in the examination ticket, fundamental errors were made in the
presentation of the material;
in the process of preparing an answer to a practical question
contained in the questions of the exam ticket, the student could
not develop a flowchart of the algorithm for solving the problem
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and could not write the text of the program in a programming
language.
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