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PREFACE

Itisafocused guide designed to enhance your English communication skills
specifically within the context of software development. In today’s globalized
tech industry, the ability to express complex ideas clearly and effectively in
English is crucial. Whether you are working with international teams, writing
technical documentation, or engaging in professional discussions, strong
English proficiency is key to your success.

This guide book is tailored to meet the unique needs of software engineers.
It covers essential technical vocabulary, improves your ability to read and
comprehend domain-specific texts, and sharpens your writing skills for various
contexts.

Structured with practicality in mind, each chapter combines explanations,
real-world examples, and exercises to help you apply your learning immediately.
Whether you are a student, a recent graduate, or an experienced professional,
this book will help you navigate the specific linguistic demands of the software
engineering field.

UNIT 1. THE WORLD WIDE WEB

The World Wide Web, often called the Web, is an extensive system of
interlinked digital documents and multimedia that can be accessed through
the Internet. Invented by Sir Tim Berners-Lee in 1989 while he was working at
CERN, it has dramatically transformed how we access and share information.
Unlike the Internet, which is a network of networks enabling communication
between computers, the Web is an application that operates over the Internet,
providing a user-friendly way to navigate and interact with a vast array of
resources.



At the heart of the Web is the concept of hypertext, which allows users
to move seamlessly from one document to another through hyperlinks. This
system enables a non-linear form of information retrieval, unlike traditional
text. Hypertext is embedded in web pages using Hypertext Markup Language
(HTML), the standard language for creating web pages. HTML structures
the content, while additional technologies like Cascading Style Sheets (CSS)
and JavaScript are used to enhance the appearance and interactivity of web
pages, respectively.

Web browsers are essential tools for accessing the Web. These software
applications retrieve, present, and traverse information resources on the Web.
Popular browsers include Google Chrome, Mozilla Firefox, Microsoft Edge,
and Safari. Each browser has unique features, but all perform the fundamental
task of rendering HTM L documents and allowing users to follow hyperlinks to
other documents or resources. Browsers also support other web technologies,
enabling dynamic content and multimedia experiences.

Websites, consisting of multiple web pages, are hosted on web servers and
identified by unique Uniform Resource Locators (URLs). A URL isa specific
address used to access a particular webpage, typically starting with ‘http://’ or
‘https://’. The ‘s’ in ‘https’ indicates a secure connection. Web servers store
and deliver the content to the browser upon request. The process involves a
complex interaction between the browser, the server, and various protocols
that ensure the correct content is delivered efficiently.

Search engines play a crucial role in navigating the vast expanse of the
Web. Tools like Google, Bing, and Yahoo index millions of webpages and
allow users to search for information by entering keywords. These engines
use sophisticated algorithms to rank pages based on relevance, ensuring that
the most pertinent results are presented first. Search engines have become
indispensable, as they simplify the process of finding specific information
amidst the billions of webpages available.

The Web has also facilitated the rise of social media platforms, profoundly
impacting how people communicate and share information. Sites like VK and
LinkedIn provide users with the ability to create and share content, connect
with others, and participate in online communities. Social media has changed
the landscape of personal interaction, marketing, news dissemination, and
even political activism, making the Web an integral part of modern life.
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In conclusion, the World Wide Web is a revolutionary tool that has reshaped
the way we interact with information and each other. From its inception
as a system of hyperlinked documents to the sophisticated, multimedia-
rich environment we experience today, the Web continues to evolve. Its
development has led to new technologies and platforms, significantly influencing
communication, business, education, and entertainment. As it grows, the Web
will undoubtedly remain a central component of the digital age.

Task 1. Match the words and terms from the text with their definitions.

World Wide Web, hypertext, web browser, URL, HTML, CSS,
JavaScript, web server, search engine, social media

A language used to structure content on the Web.

A system of interlinked documents and multimedia on the Internet.
Software application used to access and view websites.

Non-linear way of accessing information via links.

A unique address used to access a particular webpage.

Language used for styling web pages.

Online platforms where users share content and connect with others.
Technology that enables dynamic content on web pages.

A tool that indexes and retrieves information on the Web based on
keywords.

10. A server that stores and delivers web content to browsers.

00NN R WD -

Task 2. Complete the sentences using words from the list below.

Tim Berners-Lee, hypertext, web browsers, URL, HTML, CSS,
JavaScript, search engines, web server, HTTPS

1. The World Wide Web was invented by in 1989.

2. A allows users to navigate between different documents
through hyperlinks.

3. are used to access and view websites.

4. A is a specific address that leads to a particular webpage.

5. Websites are created using technologies like , ,
and .

6. are tools that help users find information on the Web.

5



8.
9.
10.

Task 3.

enables dynamic content and multimedia experiences
on web pages.
A stores and delivers content to the browser upon request.
is used to structure the content of web pages.
is a secure version of HTTP.

Translate the following sentences from Russian into English using

words from the text.

1.
2.
3.

NSk

co

10.

Task 4.

nh

Be6-caiiThl co3marorcs ¢ ucnonb3oBanueM HTML, CSS u JavaScript.
URL ucnonb3yeTcs 1isl HaXOXIeHUSI KOHKPETHBIX BEO-CTpaHMUII.
[TouckoBbIe CCTEMBI TOMOTAIOT MOJIH30BATENISIM HAXOAUTh HY>KHYIO
nHMOpMaLINIO.

CouyanbHble Meaua MO3BOJISIIOT JIIOASIM IETUThCS KOHTEHTOM.
Beb6-cepBephl OTBEUaIOT 3a XpaHEHHUE M TOCTABKY BeO-KOHTEHTA.
TuneprekcT siBsIeTCsS OCHOBOI BeOa.

Be6-06pay3epbl ITO3BOJISIOT TTOJB30BATEISIM TIEpEMEIIaThCs 10
HHurepHery.

Tum BepHepc-JIu nzobdpen Becemupnyto mayruny B 1989 romy.
HTTPS obecnieunBaeT 3alIUTy JaHHBIX TIPU TIepeaade.

JavaScript nenaet Be6-cTpaHUIIBI UHTEPAKTUBHBIMU.

Write an essay on one of the following topics.

The Future of Web Technologies and Their Impact on Society.

The Role of the World Wide Web in Business Innovation.

The Impact of Social Media on Global Communication.

The Importance of Web Security in the Digital Age.

The Development of Search Engines and Their Effect on Information
Accessibility.

UNIT 2. PYTHON PROGRAMMING LANGUAGE

Python is a high-level, interpreted programming language known for its
simplicity and readability. Created by Guido van Rossum and first released in
1991, Python emphasizes code readability with its notable use of significant
indentation. This feature enforces a clear and visually uncluttered structure,
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making it an excellent choice for beginners and experienced programmers
alike. Python’s syntax allows developers to express concepts in fewer lines of
code compared to languages like C++ or Java.

One of Python’s key strengths is its versatility. It isused in various domains
such as web development, data analysis, artificial intelligence, scientific
computing, and automation. Frameworks like Django and Flask make web
development efficient and robust, while libraries like NumPy, pandas, and
Matplotlib are essential for data science and analysis. Python’s machine learning
libraries, such as TensorFlow and scikit-learn, have made it a popular choice
among Al researchers and practitioners.

Python supports multiple programming paradigms, including procedural,
object-oriented, and functional programming. This flexibility allows developers
to choose the most suitable approach for their specific project needs. Object-
oriented programming (OOP) in Python provides a way to structure programs so
that properties and behaviors are bundled into individual objects. This paradigm
is especially useful for managing complex systems with clear modularity.

Another significant advantage of Python is its extensive standard library,
which provides modules and functions for a wide range of tasks. Whether
you need to handle file I/O, manipulate strings, or manage system processes,
Python’s standard library has you covered. This comprehensive library reduces
the need for external dependencies and simplifies the development process.
Additionally, Python has a vast ecosystem of third-party packages available
through the Python Package Index (PyPI), further extending its functionality.

Python’s community is one of its greatest assets. The language boasts
a large, active community of developers who contribute to its growth and
maintenance. Numerous tutorials, forums, and documentation are available,
making it easier for newcomers to learn and for experienced developers to find
solutions to complex problems. The Python Software Foundation (PSF) also
plays a crucial role in promoting the development and adoption of Python.

In the world of software development, Python’s ease of use, versatility,
and strong community support make it a compelling choice for a wide range
of applications. Its ability to adapt to various domains and its extensive
library support ensure that Python remains a relevant and powerful tool
in the programmer’s toolkit. As technology continues to evolve, Python’s
simplicity and efficiency will likely keep it at the forefront of programming
languages for years to come.



Task 1. Match the words and terms from the text with their definitions.

Python, Guido van Rossum, Indentation, Django, NumPy,
Object-oriented programming, Standard library, PyPI,
Python Software Foundation, Interpreted language

A S

© o N o

The creator of Python.

A programming language known for its simplicity and readability.

A web framework for developing web applications in Python.

A library for numerical computing in Python.

A programming paradigm where properties and behaviors are bundled
into individual objects.

Modules and functions provided by Python for various tasks.

The Python Package Index, a repository of third-party packages.
The organization promoting the development and adoption of Python.
. Alanguage where code is executed directly without prior compilation.

10 The use of spaces or tabs to structure code, making it more readable.

Task 2. Complete the sentences using words from the list below.

Versatility, Interpreted, Object-oriented, Indentation, Ecosystem,

Frameworks, Community, Standard library, PyPI, Syntax

Python’s allows developers to express concepts in fewer
lines of code.

One of Python’s key strengths is its , making it suitable
for web development, data analysis, and more.

Python is an language, meaning code is executed directly
without prior compilation.

Python’s use of significant enforces a clear and visually

uncluttered structure.
Python supports multiple programming paradigms, including

procedural, , and functional programming.

Python’s extensive provides modules and functions for
a wide range of tasks.

The Python Package Index, known as , offers a vast

collection of third-party packages.



9.

10.

Task 3.

like Django and Flask make web development efficient

and robust.

Python’s is one of its greatest assets, contributing to its

growth and maintenance.

The Python consists of various libraries and tools that
extend its functionality.

Translate the following sentences from Russian into English using

words from the text.

1.

[98)

N o s

10.
Task 4.

Python yacTo ncnonb3yeTcs sl aHaIM3a JaHHBIX 1 MAIIMHHOTO
o0yueHus.

Coo06uiecTBO pa3padoTurkoB Python akTHBHO M MOCTOSIHHO pacTeT.
Python monnepxuBaeT MHOXKECTBO IMapaaurM MIporpaMMUpPOBaHUS,
BKJTIOUast (PyHKIIMOHAJIbHOE TTPOTPaMMUPOBAHUE.

PyPI no3BosisieT erko ycraHaBauBaTh CTOPOHHUE MaKeTHI.
NumPy — 510 OMOMMOTEKA AJIs1 YMCIEHHBIX BeIuMcaeHuii B [1aiiTtone.
Python nonynsipeH cpeny uccnenoBatesnieil ICKyCCTBEHHOTO MHTEJUIEKTA.
[TporpamMmMupoBaHue ¢ UCIIOAb30BAaHUEM OOBEKTOB ITOMOIaeT Opra-
HU30BaTh KOII.

CrangaptHas 6ubnuoreka Python yrpoiaer pazpadboTky 3a cuer
BCTPOEHHBIX (DYHKIIUIA.

Django ncnonb3yeTcst 1l CO3AaHUs MOIIHBIX BEO-TPUIOKCHUIA.
Python u3BecTeH cBOMM MPOCTHIM M YNTAEMBIM CUHTAKCUCOM.

Write an essay on one of the following topics.

The Role of Python in Data Science and Machine Learning.
Comparing Python with Other Programming Languages: Strengths
and Weaknesses.

The Evolution and Future Prospects of Python.

The Usage of Python in Web Development.

The Impact of Python on Modern Software Development.

UNIT 3. DATABASES

Databases are structured collections of data that are stored and accessed
electronically. They are fundamental to the functioning of modern software
applications, enabling efficient storage, retrieval, and management of data.
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Databases can range from small systems used by a single user to large systems
accessed by thousands of users simultaneously. They are designed to handle
various types of data, including text, numbers, images, and multimedia. The
primary purpose of a database is to provide a way to store and organize data
so that it can be easily retrieved and managed.

One of the key components of a database is the Database Management
System (DBMS). A DBMS is software that interacts with the user, applications,
and the database itselfto capture and analyze data. The DBMS ensures that the
data is consistently organized and remains easily accessible. Popular DBMSs
include MySQL, PostgreSQL, Oracle Database, and Microsoft SQL Server.
These systems provide tools for defining, creating, querying, updating, and
administering databases. They also offer security features to protect data from
unauthorized access.

Databases can be classified into several types based on their structure and
usage. The most common type is the relational database, which organizes
data into tables with rows and columns. Each table represents a different
entity, and relationships between tables are defined through foreign keys.
SQL (Structured Query Language) is the standard language used to interact
with relational databases. Other types of databases include NoSQL databases,
which are designed to handle unstructured data and provide high scalability.
Examples of NoSQL databases are MongoDB, Cassandra, and Redis.

Data integrity and security are crucial aspects of database management.
Data integrity ensures that the data in the database is accurate and consistent
over its lifecycle. This is achieved through constraints, such as primary keys,
foreign keys, and unique constraints, which enforce rules on the data. Security
measures, such as encryption, authentication, and authorization, protect the
data from unauthorized access and breaches. Regular backups and disaster
recovery plans are also essential to ensure data is not lost in case of hardware
failures or other disasters.

In addition to traditional databases, cloud-based databases have become
increasingly popular. Cloud databases are hosted on cloud computing platforms,
providing scalability, flexibility, and cost-effectiveness. Services like Amazon
RDS, Google Cloud SQL, and Microsoft Azure SQL Database allow businesses
to deploy and manage databases without the need for physical hardware.
Cloud databases can easily scale up or down based on demand, making them
suitable for applications with variable workloads.
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The future of databases is evolving with advancements in technology.
Emerging trends include the use of artificial intelligence and machine learning
to optimize database performance and automate administrative tasks. Graph
databases, which store data in nodes and edges, are gaining traction for
applications involving complex relationships and networks. Moreover, the
integration of blockchain technology into databases aims to enhance data
security and transparency. As data continues to grow in volume and complexity,
databases will remain a critical component of modern information systems,
driving innovation and efficiency in various fields.

Task 1. Match the words and terms from the text with their definitions.

Database, DBMS, SQL, relational database, NoSQL, data integrity,
encryption, cloud database, graph database, backup

1. A software system that manages databases and provides an interface

to interact with them.

Structured collections of data stored and accessed electronically.

A type of database that organizes data into tables with rows and columns.

The standard language used to interact with relational databases.

A type of database designed to handle unstructured data and provide

high scalability.

The process of converting data into a code to prevent unauthorized

access.

Ensuring that data is accurate and consistent over its lifecycle.

Databases hosted on cloud computing platforms.

. A copy of data stored separately for recovery in case of loss.

0 A type of database that stores data in nodes and edges, suitable for
applications involving complex relationships.

o vk v

=00

Task 2. Complete the sentences using words from the list below.

retrieval, consistency, constraints, authentication, scalability, nodes,
relationships, flexibility, querying, lifecycle

1. One of the primary purposes of a database is to provide a way to store
and organize data so that it can be easily and managed.

2. A DBMS ensures that the data is consistently organized and remains
easily accessible.
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10.

Data integrity ensures that the data in the database is accurate and
consistent over its

This is achieved through , such as primary keys, foreign
keys, and unique constraints, which enforce rules on the data.
Security measures, such as encryption, , and authorization,
protect the data from unauthorized access and breaches.

Regular backups and disaster recovery plans are also essential to ensure
data is not lost in case of hardware failures or other disasters.

Cloud databases can easily scale up or down based on demand, making
them suitable for applications with variable workloads.

Graph databases store data in and edges, making them
suitable for applications involving complex relationships.

NoSQL databases provide high and flexibility, making
them suitable for large-scale applications.

SQL is used for defining, creating,
administering databases.

, updating, and

Task 3. Translate the following sentences from Russian into English using
words from the text.

12

L.
2.
3.

10.

baza maHHBIX UCTIOB3YETCS VTS XpaHEHUSI U YIIpaBICHUS JTaHHBIMU.
CYB/I obecrieunBaeT B3aMMOIEICTBIE MOIb30BATENS 1 0a3bl JAHHbBIX.
SQL npumMeHsieTcs ISk CO3MaHUS U YIIPABICHUS PEISIIMOHHBIMU
0azaMM JaHHBIX.

NoSQL 6a3bI JaHHBIX XOPOIIO PabOTaIOT ¢ OOIBIIMMU 0ObeMaMU
TTAHHBIX.

IMonnep:kaHue 1IETOCTHOCTA JAaHHBIX KPUTUICCKU BaXKHO IIJIST BCEX
0a3 TaHHBIX.

[IudpoBanue 3amniaeT KOHGUIEHIUAIbHBIC JTaHHBIE.
OO6TauHbBIe 0a3bl JTAHHBIX MOTYT MacCIITAOUPOBAThC B 3aBUCMOCTH
OT ITOTPEOHOCTEIA.

Pe3epBHBIC KONTUY IMPEIOTBPAILAIOT ITOTEPIO JaHHBIX B CITydae aBapuii.
I'pacoBbie Ga3bl JAHHBIX UCTIOJIB3YIOTCS JJIsI OITMCAHUST CIOXKHBIX
B3aMMOCBSI3€H.

IMTapameTpsbl 6€30MaCHOCTH BKIIOYAIOT ayTeHTU(UKALIMIO U aBTOPU -
3alIMIO.



Task 4. Write an essay on one of the following topics.
1. The Role of Databases in Modern Web Applicationsb.
Comparing SQL and NoSQL Databases: Use Cases and Performance.
The Impact of Cloud Databases on Business Operations.
The Importance of Data Security and Integrity in Databases.
Does Artificial Intelligence Transform Database Management?

wh e

UNIT 4. ARTIFICIAL INTELLIGENCE

Artificial intelligence (Al) is a branch of computer science that aimsto create
machines capable of performing tasks that typically require human intelligence.
These tasks include learning, reasoning, problem-solving, perception, and
language understanding. Al systems are designed to analyze data, recognize
patterns, and make decisions with minimal human intervention. The field
of Al has evolved significantly since its inception in the mid-20th century,
driven by advancements in computer processing power, large datasets, and
sophisticated algorithms.

There are various subfields within Al, each focusing on different aspects
of intelligent behavior. Machine learning, a prominent subfield, involves the
development of algorithms that allow computers to learn from and make
predictions based on data. Deep learning, a subset of machine learning,
utilizes neural networks with many layers to analyze complex patterns in large
datasets. Natural language processing (NLP) enables machines to understand
and respond to human language, facilitating interactions between humans
and computers. Robotics integrates Al to develop machines that can perform
physical tasks in the real world.

Al can be categorized into narrow Al and general Al. Narrow Al also known
as weak Al, is designed to perform a specific task, such as facial recognition
or language translation, and operates under a limited set of parameters. These
systems are highly efficient within their specialized domains but cannot
generalize beyond them. General Al, or strong Al, refers to systems that
possess the ability to understand, learn, and apply knowledge across a wide
range of tasks, similar to human intelligence. While narrow Al is widely used
today, general Al remains a theoretical concept, with researchers striving to
achieve this level of sophistication.
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The applications of Al are vast and varied, impacting numerous industries
and aspects of daily life. In healthcare, Al is used to analyze medical images,
predict patient outcomes, and personalize treatment plans. In finance, Al
algorithms detect fraudulent transactions, automate trading, and provide
personalized banking services. Autonomous vehicles, powered by Al, are
transforming transportation by improving safety and efficiency. Additionally,
Al-driven virtual assistants, like Siri and Alexa, have become integral to
everyday life, assisting with tasks ranging from setting reminders to controlling
smart home devices.

Despite its many benefits, Al also poses significant ethical and societal
challenges. One major concern is the potential for job displacement as Al
systems automate tasks previously performed by humans. There are also
issues related to privacy and security, as Al systems often require access to
large amounts of personal data. Bias in Al algorithms is another critical issue,
as these systems can perpetuate and even amplify existing societal biases if
not carefully designed and monitored. Ensuring the ethical development and
deployment of Al is essential to maximize its benefits while minimizing its risks.

The future of Al holds immense promise, with ongoing research aimed
at enhancing its capabilities and addressing its challenges. Advances in Al are
expected to revolutionize fields such as medicine, education, and environmental
sustainability. Forinstance, Al could lead to breakthroughs in disease diagnosis
and treatment, personalized learning experiences, and efficient resource
management to combat climate change. As Al continues to evolve, it will be
crucial for policymakers, researchers, and society to collaborate in shaping
an inclusive and beneficial Al-driven future.

Task 1. Match the words and terms from the text with their definitions.

artificial intelligence (Al), machine learning, deep learning,
natural language processing (NLP), neural networks, narrow Al,
general Al, autonomous vehicles, ethical challenges, bias

1. The branch of computer science that aims to create machines capable
of performing tasks that typically require human intelligence.

2. A subfield of Al involving algorithms that allow computers to learn
from and make predictions based on data.
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3. Ultilizes neural networks with many layers to analyze complex patterns
in large datasets.

4. Enables machines to understand and respond to human language.

5. Systems of interconnected artificial neurons used in machine learning
and deep learning.

6. Al designed to perform a specific task and operates under a limited set
of parameters.

7. Al that possesses the ability to understand, learn, and apply knowledge
across a wide range of tasks.

8. Vehicles powered by Al that are capable of sensing their environment
and moving safely with little or no human input.

9. Issues related to moral principles, such as fairness, privacy, and the
impact on employment.

10. Prejudices in Al algorithms that can perpetuate and even amplify
existing societal disparities.

Task 2. Complete the sentences using words from the list below.

algorithms, data, predictions, parameters, tasks, interactions, fraudulent,
privacy, efficiency, breakthroughs

1. Al systems are designed to analyze , recognize patterns,
and make decisions with minimal human intervention.

2. Machine learning involves the development of that allow
computers to learn from and make predictions based on data.

3. Narrow Al operates under a limited set of and is highly
efficient within its specialized domains.

4. NLP enables machines to understand and respond to human language,
facilitating between humans and computers.

5. Infinance, Al algorithms detect transactions, automate
trading, and provide personalized banking services.

6. Autonomous vehicles, powered by Al, are transforming transportation
by improving safety and

7. The applications of Al are vast and Varled impacting numerous
industries and aspects of daily .

8. Biasin Al is a critical issue, as these systems can perpetuate
and even amplify existing societal biases.
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9.

10.

Al could lead to in disease diagnosis and treatment,
personalized learning experiences, and efficient resource management.
Ensuring the ethical development and deployment of Al is essential
to maximize its benefits while minimizing its risks to

Task 3. Translate the following sentences from Russian into English using
words from the text.

L.

10.

WcKyccTBEHHBIM MHTEUIEKT UCITOJIb3YET arOpPUTMBI IJIs1 aHaIu3a
JIaHHBIX.

MaiunHHOe 00yuyeHue MOMOraeT KOMIbIOTepaM AeiaTh Mpeacka3zaHust
Ha OCHOBE TaHHBIX.

I'my6okoe oOyuyeHre UCTIONb3YET HEMPOHHBIE CeTH IJIsl aHaIu3a
CJIOXKHBIX MaTTEPHOB.

O06paboTKa eCTeCTBEHHOTO SI3bIKa IMO3BOJISIET MallIMHAM MTOHUMAaTh
YeJIOBEUECKYIO peyb.

ABTOHOMHbBIE aBTOMOOMJIM YIy4llIatoT 6€30MacHOCTh Ha JOpOrax.
BaxkHble mpopbIBBl B MEAUIIMHE BO3MOXKHEBI OJ1arogapst UCKYCCTBEH-
HOMY UHTEJUICKTY.

V3Kuii UCKyCCTBEHHBIN MHTEUIEKT 3((HEKTUBEH B CIICLIMATIM3UPO-
BaHHbBIX 3aJa4ax.

Oo6ecneueHre KOHOUACHIIMATLHOCTHA JAHHBIX BaXKHO ITPH UCITIONb-
30BaHUM UCKYCCTBEHHOTO MHTEJUICKTA.

DTrdecKre MpoOIeMBbI CBI3aHBI C BOIPOCAMU CIIPABEITUBOCTH
1 TIPUBAaTHOCTH.

[MpenB3sTOCTH B AJITOPUTMAaX MOXET YCUIINBAThH CYIIECTBYIOIINE
collMajibHble HEpaBEHCTBA.

Task 4. Write an essay on one of the following topics related to artificial
intelligence.

L.
2.
3.

16

The Impact of Artificial Intelligence on Employment and Job Markets.
Ethical Considerations in the Development and Use of Al.

The Future of Autonomous Vehicles and Their Potential Benefits and
Risks.

Will Al Transform School Education?

The Role of Natural Language Processing in Enhancing Human-
Computer Interaction.



UNIT 5. MACHINE LEARNING

Machine learning is a branch of artificial intelligence (Al) that focuses on
the development of algorithms and statistical models that enable computers
to perform specific tasks without explicit instructions. Instead, these systems
rely on patterns and inference. At its core, machine learning involves the
creation of models that can learn from and make predictions based on data.
These models improve their performance over time as they are exposed to
more data, which is referred to as training.

There are several types of machine learning, each suited to different kinds
of tasks. Supervised learning is the most common type, where the model is
trained on labeled data. This means that each training example is paired with
an output label. The model makes predictions and is corrected by comparing
its predictions to the actual outcomes, learning from its errors. Unsupervised
learning, on the other hand, involves training a model on data that does not
have labeled responses. The model tries to find patterns and structure within
this data. Examples of unsupervised learning include clustering and association
algorithms.

A third type, known as reinforcement learning, is inspired by behavioral
psychology and involves training models through a system of rewards and
penalties. The model, often referred to as an agent, learns to perform tasks
by receiving feedback from its actions in a given environment. This type of
learning is particularly useful in situations where the correct action is not
known ahead of time but must be discovered through trial and error. Examples
include game playing, robotic control, and autonomous driving.

Feature engineering is a crucial step in the machine learning process. It
involves selecting and transforming the variables in the dataset to improve the
performance of the model. Features are individual measurable properties or
characteristics of the phenomenon being observed. Effective feature engineering
can significantly enhance the predictive power of machine learning algorithms.
This step often requires domain expertise and a deep understanding of the data.

Model evaluation and selection are also vital components of the machine
learning pipeline. Once a model has been trained, it must be evaluated to
determine its performance. Common evaluation metrics include accuracy,
precision, recall, and F1 score. The model’s performance is typically assessed
using a separate validation dataset that the model has not seen during training.
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Techniques such as cross-validation can be used to ensure that the model
generalizes well to new, unseen data. Based on these evaluations, the best
model is selected for deployment.

The applications of machine learning are vast and varied, spanning
numerous fields. In healthcare, machine learning models assist in diagnosing
diseases and personalizing treatment plans. In finance, they are used for
fraud detection and algorithmic trading. Machine learning is also pivotal
in the development of recommendation systems, which power services like
Netflix and Amazon. Furthermore, machine learning models are integral to
the functioning of self-driving cars, natural language processing, and image
recognition systems. As the field continues to evolve, the potential for machine
learning to transform industries and improve human life is immense.

Task 1. Match the words and terms from the text with their definitions.

machine learning, supervised learning, unsupervised learning,
reinforcement learning, feature engineering, training, model, clustering,
validation dataset, cross-validation

1. Atype of machine learning where the model is trained on labeled data.

2. The process of selecting and transforming variables in a dataset to
improve model performance.

3. Training a model through a system of rewards and penalties, inspired
by behavioral psychology.

4. A subset of data used to assess the performance of a machine learning
model.

5. Algorithms and statistical models that enable computers to perform
tasks without explicit instructions.

6. A type of unsupervised learning that groups similar data points together.

7. A method to ensure that a model generalizes well to new, unseen data
by splitting the dataset into multiple parts.

8. The process where models improve their performance over time as
they are exposed to more data.

9. Atype of machine learning where the model tries to find patterns and
structure within unlabeled data.

10. The representation of the phenomenon being observed, which can
make predictions based on data.
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Task 2.

Complete the sentences using words from the list below.

predictions, labeled, patterns, agent, transforming, accuracy,
trial and error, clustering, recommendations, algorithms

10.

In supervised learning, the model is trained on data to
make accurate predictions.

Unsupervised learning involves finding and structures
in the data without labeled responses.

Reinforcement learning relies on , where the model learns
from rewards and penalties.

Feature engineering involves selecting and variables to
improve model performance.

The model, often referred to as an , learns to perform

tasks by receiving feedback from its actions.
Common evaluation metrics for machine learning models include
, precision, recall, and F1 score.

is a type of unsupervised learning that groups similar
data points together.
Machine learning models are used to make about new,
unseen data.
Recommendation systems, like those used by Netflix and Amazon,
rely on machine learning .
Self-driving cars and image recognition systems are examples of
applications that provide based on data.

Task 3. Translate the following sentences from Russian into English using
words from the text.

1.

SANRAN I

MaimmHHOe 00y4eHNe UCTIOIb3yeT JaHHbIE IS YydIlIeHUs] MOIeei.
OOyueHue ¢ yuuTeneM TpeOyeT METOK JIJisl OOyUeHUST MOIEIEit.
ITpu oOyueHNM O6€3 YINTEIIST MOICIIM WIYT MaTTePHBI B JAHHBIX.
OOyueHue ¢ ToaKpeIIeHUEeM BKIII0YaeT CUCTEMY Harpaa U Haka3aHWi.
WMHxxeHepust NPU3HAKOB YJIyUIlIaeT MPOU3BOAUTEILHOCTb MOJIEIEH.
O1eHKa MOJENIN IIPOBOAUTCS C MCIIOJIb30BAaHNEM TECTOBOTO Habopa
JIaHHBIX.

Kpocc-Banunaiiys nomoraet yoenuTbes, YTO MOIETb XOPOLIO 0000-
1IaeT JaHHbIE.
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8. KiacTtepusaumst — 3T0 METOM IPYITITMPOBKH ITOXOXKMX TOUEK JaHHBIX.

9. TlporHo3sl Momeseit OCHOBaHBI Ha OOYUYEHUHN C TAaHHBIMM.

10. PekomeHmaTeabHbIe CUCTEMBI MCTIOJIB3YIOT aJITOPUTMbI MAITMHHOTO
o0y4yeHusl.

Task 4. Write an essay on one of the following topics related to machine learning.
The Future of Machine Learning: Opportunities and Challenges.
The Ethical Implications of Machine Learning in Decision Making.
Does Machine Learning Transform Healthcare?

Comparing Supervised, Unsupervised, and Reinforcement Learning.
The Role of Feature Engineering in Enhancing Machine Learning
Models.

R

UNIT 6. THE HISTORY OF NEURAL NETWORKS

The concept of neural networks dates back to the 1940s, when early
researchers began exploring ways to simulate human brain processes using
mathematical models. The foundation of neural networks was laid by Warren
McCulloch and Walter Pitts in 1943, who developed a simplified model of
a neuron and introduced the idea of a neural network to perform logical
operations. Their work, which described artificial neurons and how they could
be connected to solve problems, was a pioneering step in the development of
neural networks and set the stage for future advancements in the field.

In the 1950s and 1960s, the first artificial neural networks were created
and implemented. Frank Rosenblatt’s Perceptron, introduced in 1957, was
one of the earliest neural network models capable of learning from data. The
Perceptron could classify linearly separable patterns and was an important
milestone in demonstrating that machines could be trained to recognize
patterns. However, the limitations of the Perceptron, such as its inability to
solve non-linear problems, led to a decline in neural network research during
the 1970s, a period often referred to as the “Al Winter.”

The revival of interest in neural networks began in the 1980s, thanks to the
development of new techniques and algorithms. In 1986, Geoffrey Hinton, Yann
LeCun, and others introduced the backpropagation algorithm, which allowed
for the effective training of multi-layer neural networks. Backpropagation
improved the capability of neural networks to learn complex patterns by
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systematically adjusting the weights of connections to minimize errors. This
breakthrough led to the reemergence of neural networks in research and
applications, setting the stage for further advancements in the field.

The 1990s and early 2000s saw significant progress in neural network
research, driven by improvements in computational power and the availability
oflarge datasets. During this period, researchers developed new neural network
architectures and training methods, such as convolutional neural networks
(CNNs) for image recognition and recurrent neural networks (RNNs) for
sequential data processing. These innovations allowed neural networks to
achieve state-of-the-art performance in various tasks and applications, including
speech recognition, machine translation, and data analysis.

The 2010s marked a transformative decade for neural networks, often
referred to as the “Deep Learning Revolution.” Advances in hardware,
particularly graphics processing units (GPUs), and the availability of massive
datasets enabled the training of deep neural networks with many layers. This
era saw the rise of deep learning techniques that significantly outperformed
traditional machine learning methods in tasks such as image classification,
natural language processing, and game playing. Breakthroughs such as AlexNet,
which won the ImageNet competition in 2012, demonstrated the potential
of deep neural networks and led to widespread adoption in both research and
industry.

Today, neural networks continue to evolve with ongoing research and
technological advancements. Innovations in network architectures, such
as transformers for natural language processing and generative adversarial
networks (GANSs) for data synthesis, are pushing the boundaries of what
neural networks can achieve. The development of more efficient algorithms
and hardware is also expanding the capabilities of neural networks and their
applications across diverse fields. As neural network research progresses, it is
expected to drive further advancements in artificial intelligence, impacting
numerous aspects of technology and daily life.

Task 1. Match the words and terms from the text with their definitions.

Perceptron, backpropagation, AI Winter, deep learning, neural networks,
convolutional neural networks, recurrent neural networks,
artificial neurons, Warren McCulloch, Geoftrey Hinton
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. Atype of neural network architecture designed for processing grid-like

data, such as images.

. The period of reduced funding and interest in artificial intelligence

research during the 1970s.

. A mathematical model of a neuron that forms the basis for early neural

networks.

. The process of adjusting weights in a neural network to minimize

prediction errors.

. A subset of machine learning involving neural networks with many

layers for complex pattern recognition.

. Early researcher who, along with Walter Pitts, developed the initial

model of a neuron.

. Atype of neural network that processes sequential data and is used in

tasks like language modeling.

. The foundational technology for artificial intelligence, consisting of

layers of interconnected nodes.

. An influential researcher who contributed to the development of the

backpropagation algorithm.

10. A type of neural network designed for processing and interpreting

visual information.

Task 2. Complete the sentences using words from the list below.

neural networks, perceptron, backpropagation, Al Winter, deep learning,

convolutional, recurrent, patterns, Geoffrey Hinton, data
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. The algorithm, introduced in the 1980s, significantly

advanced the training of multi-layer neural networks.

. During the period, interest and funding for artificial

intelligence research declined.
are designed to process and learn from complex data by
using layers of interconnected nodes.

. Frank Rosenblatt’s was an early neural network model

capable of learning from data.
networks are used for tasks like image recognition and
are particularly effective at analyzing spatial patterns.



networks excel in processing sequential data, such as text
or speech, by maintaining context over time.
The field of involves neural networks with many layers,
enabling sophisticated pattern recognition.

was a key figure in the development of the backpropagation
algorithm and other neural network innovations.
Training neural networks requires large amounts of to
effectively adjust model parameters.

10. Deep learning has enabled breakthroughs in analyzing visual

Task

, such as recognizing objects in images.

3. Translate the following sentences from Russian into English using

words from the text.

1.

2

[98)

b

N

B 1957 rony ObLI NpencTaBieH MepBblii MepLUEnTPOH.

. 715 o0yyeHUsT HeMPOHHBIX ceTel TPeOyeTCsl 00JbIIOe KOJUYECTBO
JTAHHBIX.

Ilmy6Gokoe 0byyeHMe UCITOIb3yeT MHOTOCIOMHBIE HEMPOHHBIE CETU
IIJIST CJIOKHOTO pacIio3HaBaHUs 111a0JI0HOB.

[lepuon cHUXeHUsI MHTepeca K UCKYCCTBEHHOMY MHTEJIEKTY B 1970-x
romax u3BecTeH Kak «Al Winter».

CBEpTOUHBIE HEMPOHHbBIE CETU 0COOEHHO 3((HEKTUBHBI B 00pabOTKe
U300paKeHUIA.

PexyppeHTHbIe HEIipOHHBIE CETH ITPUMEHSIIOTCS B 3a1a4aX 00paboTKU
€CTEeCTBEHHOTO SI3bIKA.

O0paTHOe pacrpocTpaHeHte OIMOKY TTO3BOJIMIIO YIYYIIUTh 00Y-
YEeHUEe MHOTOCTOMHBIX HEMPOHHBIX CETEIA.

. Yoppen MaKannok u Yonrep I[Iurtc pazpadboranu paHHIOI MOAENb
MCKYCCTBEHHOI'O HEepoHa.

BaxkHble mnocTueHus B 00J1aCTH MCKYCCTBEHHOTO MHTEJIIEKTa IIPO-
u3onwiu 6aaromaps HIxeddpu XuHTOHY.

10. HeiipoHHBIE ceTU MOTYT aHAJIU3UPOBATD CJIOXKHBIC TaAHHBIE U BBISIB-

JIATHb CKPBITBIC ITATTEPHEI.

Task 4. Write an essay on one of the following topics related to neural networks.

L.

The Evolution of Neural Networks: From Early Models to Modern
Architectures.
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2. The Impact of Convolutional Neural Networks on Computer Vision.

3. The Role of Recurrent Neural Networks in Natural Language
Processing.

4. Challenges and Solutions in Training Deep Neural Networks.

5. The Future of Neural Networks: Emerging Trends and Technologies.

UNIT 7. THE HISTORY OF LOGIC PROGRAMMING

Logic programming, a paradigm in computer science, focuses on formal
logic as a basis for programming and problem-solving. The roots of logic
programming can be traced back to the early 20th century with the development
of formal logic and mathematical foundations by pioneers like George Boole
and Gottlob Frege. Their work laid the groundwork for the representation and
manipulation of logical expressions, which later influenced the creation of
logic programming languages. This early foundation established the theoretical
basis upon which logic programming would eventually be built.

The 1960s marked the beginning of logic programming as a practical
field with the development of the programming language Prolog, created by
Alain Colmerauer and Philippe Roussel. Prolog, short for “Programming in
Logic,” was designed to facilitate natural language processing and artificial
intelligence tasks. Its design was inspired by formal logic and aimed to provide
a high-level abstraction for expressing knowledge and reasoning. Prolog
introduced key concepts such as rules and facts, which allow programmers
to describe relationships and queries in a declarative manner, rather than
specifying detailed algorithms.

The 1970s saw significant advancements in the theoretical underpinnings
of logic programming. During this period, researchers like Robert Kowalski
developed the resolution principle, a fundamental concept in automated
reasoning. The resolution principle provides a method for deriving logical
conclusions from a set of premises by systematically applying inference rules.
This principle became a core component of logic programming and was
integrated into the design of Prolog, enhancing its capabilities for automated
theorem proving and problem-solving.

In the 1980s, logic programming began to gain broader acceptance and
application, particularly in artificial intelligence and knowledge representation.
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The development of logic programming languages such as Datalog expanded the
paradigm’s utility by providing a declarative approach to database queries and
logic-based programming. During this time, researchers explored extensions
to Prolog and other logic programming languages to support more complex
reasoning tasks, including constraint logic programming and non-monotonic
reasoning.

The 1990s and early 2000s saw the continued evolution of logic programming,
with advancements in optimization techniques and integration with other
programming paradigms. One notable development was the incorporation of
constraint logic programming, which allows for the specification of constraints
in addition to logical rules, enabling more flexible and efficient problem-
solving. Researchers also worked on improving the performance of logic
programming systems and exploring their application in new domains such
as computational biology and web services.

In recent years, logic programming has experienced a resurgence of
interest, driven by its integration with other technologies and its application to
modern computational problems. The rise of the semantic web and knowledge
representation has revitalized interest in logic programming as a tool for
modeling and querying complex datasets. Additionally, advancements in
parallel and distributed computing have enhanced the performance of logic
programming systems, making them more suitable for large-scale applications.
Asthe field continues to evolve, logic programming remains a vital component
of computer science, offering powerful tools for reasoning and problem-solving
in diverse areas of technology and research.

Task 1. Match the words and terms from the text with their definitions.

Prolog, resolution principle, Datalog, constraint logic programming,
declarative programming, automated theorem proving,
knowledge representation, Alain Colmerauer, Philippe Roussel,
Gottlob Frege

1. A programming paradigm where the logic of computation is expressed
in terms of relations and rules.

2. A principle used in logic programming to derive conclusions from
premises by applying inference rules.
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9.

. Alogic programming language designed for database queries and

logic-based programming.

. An approach to programming where you specify what the program

should accomplish rather than how to accomplish it.

. A method of reasoning used to automatically prove or disprove logical

statements.

A type of logic programming that incorporates constraints to enable
flexible problem-solving.

A language created in the 1970s for natural language processing and
Al tasks.

A formal system for representing knowledge about the world in a
structured manner.

A researcher known for developing the Prolog programming language.

10. A logician who contributed foundational ideas to formal logic,

influencing later programming paradigms.

Task 2. Complete the sentences using words from the list below.

Prolog, resolution principle, Datalog, constraint logic programming,
declarative programming, Alain Colmerauer, Philippe Roussel,
knowledge representation, Automated Theorem Proving, Gottlob Frege

1.

26

was a key researcher who, along with Philippe Roussel,
created the Prolog programming language.
The allows for deriving logical conclusions by applying
inference rules to a set of premises.
_________ extends traditional logic programming by adding
constraints to solve complex problems more flexibly.
The paradigm focuses on specifying what the program
should do rather than the exact steps to achieve it.
______ ___is alanguage designed for querying and managing
databases using logical rules.

contributed significantly to the development of formal
logic and the theoretical foundations of programming.

is used in fields such as natural language processing and
artificial intelligence for representing knowledge.



8.

10.

In the 1970s, and Philippe Roussel developed Prolog,
which greatly influenced logic programming.

__________ involves using logic programming techniques to
automatically prove or disprove statements.

The method was crucial in advancing automated reasoning
by systematically applying logical rules.

Task 3. Translate the following sentences from Russian into English using
words from the text.

1.

10.

Prolog ObLIT co3maH 1jist 00pabOTKM €CTECTBEHHOTO SI3bIKa U 3a71a4
HMCKYCCTBEHHOTO MHTEJIJIEKTA.

[Mapamurma nekiaapaTMBHOIO IPOrPpaMMUPOBAHUS YKA3bIBAET, YTO
MporpaMma JIOJLKHa 1e1aTh.

. Jlornueckoe nporpaMMmpOBaHUE B OrpaHNYCHUAX ITIOMOTracT pCIiaTb

CJIOXKHBIE 3a1aYt C TIOMOIIbBIO JOTIOJHUTEIBHBIX OTPaHUYECHUIA.
TTpuHIIAT pe30ITIOINIA IBISIETCSI OCHOBHBIM METOIOM aBTOMATHIE-
CKOTO J0Ka3aTebCTBa TEOPEM.

Datalog vicrionb3yeTcst 15T BEITTOJIHEHHUST 3aIIPOCOB K 6a3aM TaHHBIX
C MICTIOJTb30BaHUEM JIOTUYECKHUX ITPaBUIL.

. Anan Konmepa u @ununi Pyccens pazpaboranu Prolog B 1970-x

rojax.

IIpencraBiaeHue 3HaHUI TTO3BOJISIET MOACITMPOBATHL MH(POPMALIMIO
0 MUpE B CTPYKTYPUPOBAHHOM BUIIE.

Tormio6 ®pere BHeC 3HAYMTENBHBIN BKJIAZ B pa3BuTHe (hOPMaIbHOMI
JIOTUKU.

ABTOMAaTHYECKOE JOKA3aTeJIbCTBO TEOPEM IIPUMEHSIET JJOTUUECKIE
MpaBuJjIa IJ1s1 IPOBEPKU YTBEPXKICHUIA.

INepron cHIKeHNST MHTEepeca K MCKYCCTBEHHOMY MHTEJUIEKTY Ha-
3eiBaeTcsa Al Winter.

Task 4. Write an essay on one of the following topics related to logic programming.

1.

The Development and Impact of Prolog in the Field of Artificial
Intelligence.

The Evolution of Logic Programming Languages: From Prolog to
Modern Variants.

How Constraint Logic Programming Enhances Problem-Solving
Capabilities.
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4. The Role of Logic Programming in Knowledge Representation and
Semantic Web Technologies.

5. Analyzing the Contribution of Early Pioneers like Gottlob Frege and
Warren McCulloch to Logic Programming.

UNIT 8. THE HISTORY
OF NATURAL LANGUAGE PROCESSING

Natural Language Processing (NLP) is a field of artificial intelligence
that focuses on the interaction between computers and human languages. Its
history dates back to the 1950s, a time when the concept of machine translation
was first explored. One of the earliest projects was the Georgetown-1BM
experiment in 1954, which successfully translated 60 Russian sentences into
English. This experiment marked a significant milestone, demonstrating the
potential for machines to understand and process human language, even
though the translations were quite limited in scope.

The 1960s and 1970s saw significant theoretical advancements in linguistics
and computer science that influenced NLP. Researchers like Noam Chomsky
introduced transformational grammar, which provided a deeper understanding
of the syntactic structures of languages. At the same time, the development
of algorithms for parsing sentences enabled computers to analyze the
grammatical structure of text. These advancements laid the groundwork for
more sophisticated NLP systems by establishing foundational concepts for
understanding and processing natural language.

Inthe 1980s, the focus of NLP shifted towards statistical methods, driven by
the increased availability of digital text and computational power. Techniques
such as Hidden Markov Models (HMMs) and n-grams became popular for
tasks like speech recognition and part-of-speech tagging. These statistical
approaches allowed NLP systems to handle ambiguity and variability in
language more effectively. By leveraging large corpora of text, researchers
could build models that captured the probabilistic nature of language, leading
to improved accuracy in various NLP applications.

The 1990s introduced the era of machine learning in NLP, where algorithms
learned from data rather than relying on manually crafted rules. The advent of
more advanced algorithms, such as decision trees and support vector machines,

28



enabled the development of more accurate and efficient NLP systems. During
this period, the creation of large annotated datasets, like the Penn Treebank,
provided essential resources for training and evaluating machine learning
models. These developments propelled NLP forward, allowing systems to
perform tasks such as named entity recognition and sentiment analysis with
higher precision.

The early 2000s witnessed the rise of deep learning, which revolutionized
NLP by using neural networks to model complex language patterns.
Techniques like word embeddings (e. g., Word2Vec) transformed the way
NLP systems understood the semantics of words by capturing their contextual
relationships. The introduction of recurrent neural networks (RNNs) and
later transformers, such as the Transformer model and BERT (Bidirectional
Encoder Representations from Transformers), further advanced the field. These
models enabled significant improvements in tasks like machine translation,
text summarization, and question answering, achieving performance levels
that were previously unattainable.

In recent years, NLP has continued to evolve rapidly, with significant
advancements in pre-trained language models. OpenAl’s GPT-3 and Google’s
T5 are prime examples of models that leverage massive amounts of data
and computational power to achieve remarkable language understanding
and generation capabilities. These models have been applied across a wide
range of applications, from chatbots and virtual assistants to automated
content creation and language translation. As NLP technology continues
to progress, it holds the promise of bridging the gap between human and
machine communication, making interactions more natural and intuitive
than ever before.

Task 1. Match the words and terms from the text with their definitions.

machine translation, transformational grammar, Hidden Markov Models,
word embeddings, named entity recognition, recurrent neural networks,
Penn Treebank, GPT-3, BERT, semantic relationships

1. Atype of deep learning model that captures the contextual relationships
of words in a text.

2. The automatic translation of text from one language to another by a
computer.
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. An annotated dataset used for training and evaluating machine learning

models in NLP.

. An Al model developed by OpenAl known for its language

understanding and generation capabilities.

. Astatistical model used in NLP to predict sequences of words or speech.
. The identification of proper names in a text, such as people,

organizations, and locations.

. Atheory of syntax that provides rules for transforming sentences.
. Deep learning models designed to handle sequences of data, often

used in NLP tasks.

. The representation of words in a continuous vector space, capturing

their meanings based on context.

10. Relationships that define the meanings and connections between words.

Task 2. Complete the sentences using words from the list below.

machine translation, transformational grammar, Hidden Markov Models,
word embeddings, named entity recognition, recurrent neural networks,

Penn Treebank, GPT-3, BERT, semantic relationships
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models in NLP.

. The provides a framework for understanding the syntactic

structure of languages.

are used in speech recognition to model sequences of words.
______ ___enable the representation of words based on their
contextual usage.

. The development of has greatly improved the accuracy

of language translation.
are essential for training and evaluating machine learning

. Techniques like help in identifying proper names within
a text.

. models are particularly effective for handling sequential
data in NLP tasks.

. The release of by OpenAl showcased unprecedented

language generation capabilities.
is known for its ability to understand and generate natural
language.



10.

Task 3.

Understanding is crucial for capturing the meanings and
connections between words.

Translate the following sentences from Russian into English using

words from the text.

1.
2.

PaspaboTka malunmHHOrO nepeBoga Havagachk B 1950-x romax.
Teopusa TpanchopMaImOHHON TpaMMaTUKU OblIa IIPEIIoKeHa
HoamoMm XoMckuMm.

B CKpBITBIX MAPKOBCKUX MOJIEJISIX UCTTOJIB3YIOTCS CTATUCTUYECKIE
METOIBI TSI MPeICKa3aHUsI CIIOB.

BekTopHble TIpeAcTaBIeHUs CJIOB [TOMOTAIOT MOJIEISIM TTIOHMMATh
KOHTEKCT CJIOB.

PacniosHaBaH1e MMEHOBaHHBIX CYITHOCTEl BaxkKHO IS aHAIM3a TEKCTa.
PexyppeHTHbIe HelipoHHBIE ceTh 3(DHEKTUBHO pabOTAIOT C MOCe-
JIOBaTeJbHBIMU TaHHBIMMU.

Penn Treebank siByisieTcst BaXKHBIM pecypcoM JIJ1s 00yueHus Mofeeit
MallIMHHOI'O OOy4YeHUsI.

GPT-3 npogeMoHCTpHpOBaJ BO3MOXHOCTH F'eHepalli eCTECTBEH -
HOTO SI3BIKA.

BERT ucnomnb3yercs mis MOHUMaHUsI KOHTEKCTA ¥ TeHepaliuy TeKCTa.

. IloHnMaHMe ceMaHTUYECKUX OTHOLIEHU yayqmacT Ka4eCTBO 00-

paGOTKI/I €CTECTBCHHOI'O A3bIKa.

Write an essay on one of the following topics related to NLP.

The Impact of Machine Translation on Global Communication.
The Role of Deep Learning in Advancing Natural Language Processing.
Comparing Traditional and Modern Approaches in Natural Language
Processing.

The Challenges of Named Entity Recognition.

The Future of Conversational Al.

UNIT 9. INFORMATION SECURITY

Information security, often referred to as InfoSec, is the practice
of protecting information from unauthorized access, use, disclosure,
disruption, modification, or destruction. Its primary objective is to ensure
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the confidentiality, integrity, and availability (CIA) of data. Confidentiality
involves ensuring that information is accessible only to those authorized to
accessit, integrity means maintaining the accuracy and completeness of data,
and availability ensures that information and systems are accessible when
needed. These principles form the foundation of all information security
strategies and measures.

The history of information security dates back to ancient times, with early
methods including physical locks, encryption, and secret codes. However, the
field has significantly evolved with the advent of the digital age. The rise of
computers and the internet introduced new challenges, such as cyber threats
and vulnerabilities. The development of cryptographic techniques in the
mid-20th century, including the creation of the Data Encryption Standard
(DES) and later the Advanced Encryption Standard (AES), marked significant
milestones in the effort to secure digital information.

One of the most critical aspects of information security is the protection
against cyber threats. Cyber threats can take many forms, including viruses,
worms, trojans, ransomware, and phishing attacks. These threats can lead to
data breaches, financial losses, and damage to an organization’s reputation.
To combat these threats, organizations employ various security measures,
such as firewalls, antivirus software, intrusion detection systems (IDS), and
security information and event management (SIEM) systems. These tools
help detect and mitigate potential security incidents before they can cause
significant harm.

Another vital component of information security is the implementation
of robust policies and procedures. Security policies outline an organization’s
approach to managing and protecting its information assets. These policies
include guidelines for password management, data encryption, access controls,
and incident response. Regular training and awareness programs are also
essential to ensure that employees understand the importance of information
security and are equipped to recognize and respond to potential threats.

The legal and regulatory environment plays a significant role in shaping
information security practices. Governments and regulatory bodies worldwide
have enacted laws and regulations to protect sensitive information and ensure the
privacy of individuals. Notable examples include the General Data Protection
Regulation (GDPR) in the European Union, the Health Insurance Portability
and Accountability Act (HIPAA) in the United States, and the Personal Data
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Protection Act (PDPA) in Singapore. Compliance with these regulations
requires organizations to implement stringent security measures and regularly
audit their practices.

The future of information security is continuously evolving, driven by
advancements in technology and the increasing sophistication of cyber threats.
Emerging technologies such as artificial intelligence (Al) and machine learning
(ML) are being integrated into security systems to enhance threat detection and
response capabilities. Additionally, the growing adoption of cloud computing
and the Internet of Things (IoT) presents new security challenges that require
innovative solutions. As the digital landscape expands, the importance of
maintaining robust information security measures will only continue to grow,
making it an essential focus for organizations worldwide.

Task 1. Match the words and terms from the text with their definitions.

confidentiality, integrity, availability, cyber threats,
data encryption standard, advanced encryption standard, firewalls,
intrusion detection systems, general data protection regulation,
security information and event management

Measures that ensure data can be accessed when needed.

A European Union regulation focused on data protection and privacy.
The practice of keeping data accurate and unaltered.

Software or hardware designed to prevent unauthorized access to a
network.

Ensuring that information is accessible only to authorized individuals.
Systems used to detect unauthorized access or attacks.

A widely used encryption algorithm developed to secure data.

A framework for collecting, analyzing, and reporting security data.
Harmful actions such as viruses and phishing aimed at compromising
information security.

10. An encryption standard that replaced DES for better security.

e e

A SN

Task 2. Complete the sentences using words from the list below.

policies, training, compliance, cryptographic, ransomware, password,
cloud computing, regulatory, artificial intelligence, incident response
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1. Organizations must implement robust to protect their
information assets.

2. Regular is essential to ensure employees are aware of
security protocols.

3. with laws like GDPR is mandatory for handling personal
data.

4. The development of techniques has significantly enhanced
data security.

5. attacks can lock users out of their data until a ransom is
paid.

6. A strong policy is critical for preventing unauthorized
access.

7. The rise of has introduced new security challenges.

8. bodies worldwide have established laws to protect sensitive
information.

9. is being integrated into security systems to improve threat
detection.

10. Effective procedures are crucial for handling security
breaches.

Task 3. Translate the following sentences from Russian into English using
words from the text.
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1.

JlaHHBIC TTOJTE30BATEIIST JOJIKHBI OBITH 3aIIAIIECHBI OT HECAHKIINO-
HUPOBAHHOTIO TOCTYTIA.

LleslocTHOCTD JAaHHBIX BaxKHA JJ1s1 0OeCTIeYeHUSI TOUHOCTU U TTOJTHOThI
nH(bOpMaLIVH.

JOCTYIMHOCTh CUCTEM AOJIXKHA ObITh TApaHTUPOBaHa B JII0OOE BpeMs.
B coBpeMeHHOM MUpe moa Kubepyrpo3aMy MOHMMAIOT BUPYCHI,
TPOSIHBI U (PUILIMHTOBbIE aTaKH.

Crangapt mm@poBaHUsT TaHHBIX ObIJT pa3padoTaH IS 3aIUThI (-
pOBOIt UH(pOPMaLIUN.

Bbpanamayaspbl moMoraT NpeaoTBPaTUTh HECAHKIIMOHUPOBAHHbII
JIOCTYII K CeTH.

CuctemMbl 0OHapYXEHVsT BTOPKEHUIT BaXKHbI 17151 3aLUThI MH(OpMaLMK.
Pernament GDPR HamnpasiieH Ha 3a1IUTY JIMYHBIX JaHHBIX MTOJIb30-
BaTesiei.



9. SIEM-cuctema cobupaeT U aHAIUM3UPYET NaHHbIE U3 Pa3TUUHbBIX
ncTOoYHNKOB B UT-MH(DpacTpyKType IPEeapUsSTAS 1 TIPEIOCTABIISICT
MOJIHYIO KapTUHY MH(MDOPMAaIIMOHHO 0€3011aCHOCTY KOMITAHUH.

10. Pa3BUTHE NCKYCCTBEHHOTO MHTEJUICKTA YIIydIIaeT BO3MOXHOCTH
OOHapyXeHUs1 yTpo3.

Task 4. Write an essay on one of the following topics related to information
security.
1. The Role of Cryptography in Modern Information Security.
2. How to Develop an Effective Incident Response Plan.
3. The Impact of Cyber Threats on Small and Medium Enterprises
(SMEs5).
4. The Importance of Employee Training in Preventing Security Breaches.
5. The Future of Information Security in the Age of Cloud Computing.

UNIT 10. WINDOWS

Microsoft Windows is one of the most influential operating systems in the
history of computing. Since its debut in the mid-1980s, Windows has evolved
from a simple graphical extension for MS-DOS to a powerful and complex
operating system that dominates the personal computer market. This chapter
traces the development of Windows from its earliest versions to the modern
era, highlighting key milestones and innovations.

Released on November 20, 1985, Windows 1.0 was Microsoft’s first attempt
to create a graphical user interface (GUI) for IBM-compatible PCs. It was not
a standalone operating system but rather a graphical extension of MS-DOS.
Windows 1.0 allowed users to open multiple applications simultaneously in tiled
windows (not overlapping) and provided basic applications like Calculator,
Notepad, and Paint. Despite its innovative approach, Windows 1.0 was not a
commercial success, mainly due to its limited functionality and performance.

Windows 2.0, released in December 1987, improved upon its predecessor
by allowing overlapping windows and introducing support for VGA graphics.
Windows 2.0 was also the first version to support keyboard shortcuts, a
feature that would become a hallmark of the Windows interface. This
version gained more popularity, especially with the release of Windows/386
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and Windows/286 in 1988, which were optimized for Intel’s 386 and 286
processors, respectively. These releases included better memory management
and improved multitasking.

The release of Windows 3.0 in 1990 marked a significant leap forward for
the platform. With a more polished interface, improved graphics, and better
memory management, Windows 3.0 made multitasking more practical and
accessible. It introduced the Program Manager and File Manager, providing a
more intuitive way for users to navigate their applications and files. This version
was the first to achieve widespread commercial success, selling millions of
copies and solidifying Windows as a key player in the operating system market.

Windows 95, launched in 1995, was a groundbreaking release that redefined
the Windows experience. It introduced the Start menu, Taskbar, and Windows
Explorer, which have become defining features of the operating system.
Windows 95 also brought significant improvements under the hood, including
support for 32-bit applications, which enhanced performance and multitasking
capabilities. This version also marked the debut of Internet Explorer, reflecting
the growing importance of the internet. The success of Windows 95 was
bolstered by an unprecedented marketing campaign, making it one of the
most iconic operating systems in history.

Following Windows 95, Windows 98 was released in 1998, building on
the strengths of its predecessor while introducing new features. It enhanced
support for emerging hardware, such as USB devices, and offered improved
multimedia capabilities. Windows 98 also introduced the Windows Driver
Model, aiming for better hardware compatibility. Although it was not a
revolutionary update, it was well-received, particularly by home users, and
became a staple in personal computing during the late 1990s.

In 2000, Microsoft released two distinct operating systems: Windows 2000
and Windows Millennium Edition (ME). Windows 2000, built on the Windows
NT architecture, was aimed at business users, offering greater stability, security,
and support for networking. It became a trusted platform in professional
environments. In contrast, Windows ME was designed for home users but
was criticized for its instability and lack of significant innovation. Despite
introducing features like System Restore, Windows ME is often regarded as
one of the less successful versions of Windows.

Windows XP, introduced in 2001, was a major milestone that unified
the consumer and professional versions of Windows under a single platform.
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Based on the stable Windows NT kernel, Windows XP offered enhanced
security, reliability, and a user-friendly interface. It introduced features such
as a redesigned Start menu, improved taskbar, and support for multiple user
accounts. Windows XP was widely acclaimed and became one of the most
successful operating systems in history, remaining popular for many years
beyond its official support period.

In 2007, Microsoft released Windows Vista, an ambitious update that
sought to modernize the Windows experience with a new visual style called
Aero, enhanced security features like User Account Control (UAC), and
improved search functionality. However, Vista faced criticism for its high
system requirements, performance issues, and compatibility problems, leading
many users to stick with Windows XP. Microsoft addressed these concerns with
Windows 7 in 2009, which focused on refining the user experience. Windows 7
introduced a more streamlined interface, faster performance, and features like
improved taskbar functionality and better touch support, earning widespread
praise and becoming a favorite among users.

In 2012, Microsoft took a bold step with the release of Windows 8, which
introduced a radically new interface optimized for touchscreens. The traditional
Start menu was replaced with a Start screen featuring live tiles, designed to
provide a more modern, tablet-friendly experience. However, the drastic
changes were met with mixed reactions, as many users found the new interface
confusing and less efficient on traditional desktops. Microsoft addressed these
concerns with Windows 8.1 in 2013, reintroducing some familiar elements,
including a partial return of the Start button.

Windows 10, released in 2015, aimed to unify the user experience across
all devices, from desktops to tablets to smartphones. It reintroduced a more
traditional Start menu while incorporating the live tiles from Windows 8.
Windows 10 introduced new features like the Edge browser, Cortana voice
assistant, and Continuum, which allowed seamless switching between desktop
and tablet modes. Windows 10 was offered as a free upgrade for Windows 7 and
8 users, leading to rapid adoption. It became known for its regular updates and
long-term support, with a focus on security, performance, and user experience.

In 2021, Microsoft launched Windows 11, the latest evolution of its
operating system. Windows 11 introduced a modern, refreshed design with a
centered Start menu, new productivity features like Snap Layouts for enhanced
multitasking, and deeper integration with Microsoft Teams and cloud services.
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It also brought native support for running Android apps, reflecting the blurring
lines between mobile and desktop platforms. Windows 11 was designed to take
advantage of modern hardware, offering improved performance, security, and
gaming capabilities. As the most recent iteration, Windows 11 continues to
build on the legacy of its predecessors while adapting to the changing needs
of a diverse user base in an increasingly interconnected world.

Task 1. Match the words and terms from the text with their correct definitions.

graphical user interface (GUI), taskbar, kernel, VGA graphics,
multitasking, system restore, Aero, user account control, start menu,
Snap Layouts

1. Asecurity feature that prevents unauthorized changes to the operating
system by requiring administrative approval.

2. A part of the operating system responsible for managing system resources
and hardware.

3. Avisual style introduced in Windows Vista that includes translucent
window borders and enhanced graphical effects.

4. A bar at the bottom of the screen in Windows that shows open
applications and provides quick access to system functions.

5. Atype of interface that allows users to interact with electronic devices
through graphical icons and visual indicators.

6. The ability of an operating system to run more than one application
or process at the same time.

7. A basic computer graphics standard that allows for higher resolution
and more colors.

8. A feature in Windows that allows users to restore their system to a
previous state in case of problems.

9. A menu in Windows that provides access to programs, files, and system
settings, typically found in the bottom-left corner of the screen.

10. A feature in Windows 11 that allows users to easily arrange open windows
into different layouts on the screen.

Task 2. Complete the sentences using words from the list below.

unified, iconic, optimized, compatibility, refined, adoption, tablet,
ambitious, multimedia, performance

38



Windows 7 was praised for its user experience and faster
compared to its predecessor.

. Windows XP became one of the most operating systems,

widely used for many years after its release.

The of Windows 95 was greatly helped by its massive
marketing campaign.

Windows 8 was for touchscreen devices, but it faced
criticism for its confusing interface on traditional desktops.

The introduction of the Start menu and Taskbar in Windows 95 made
it easier for users to navigate, leading to rapid .
Windows 98 focused on improving capabilities and better
hardware

. Windows 10 aimed to create a experience across desktops,

tablets, and smartphones.

Windows Vista was an update that faced criticism for its

high system requirements.

Windows 11 introduced new features like Snap Layouts to enhance
on modern hardware.

10. Microsoft Windows 2000 and Windows ME for business

and home users, respectively.

Task 3. Translate the following sentences from Russian into English using
words from the text.

1.

B Windows 10 ObL1 mpeacTaBiieH HOBBIM Opay3ep 1101 Ha3BaHUEM
Edge.

Dra onepallOHHAas CUCTeMa OIS P>KUBAeT MHOT03adauHOCTh U pa-
0oTaet ¢ 32-OUTHBIMU MPUTOXEHUSIMU.

Windows 8 6bU1 EpBBIM, KTO MTPEJIOKIII HOBBIN 9KpaH C XKMBBIMU
TUTUTKaMU.

Hntepdeiic B Windows 3.0 6bUT 3HAUUTETBHO YAYYIIEH IO CPABHEHUIO
C TIPEABIAYIIMU BEPCUSIMU.

O6HoBneHue Windows 8.1 BepHYJ10 BceM 3HAKOMYIO KHOMKY «ITyck».
Cucrema Windows 2000 cTaja 0CHOBHBIM BEIOOPOM TSI KOpIIOpa-
TUBHBIX T10JIb30BaTeIel O1aroaapsi cBoeit HaaeXKHOCTH.

Windows Vista BBesa yay4yuieHHble (PYyHKIIMK 6€30ITaCHOCTU U KOH-
TPOJIb YYETHBIX 3alIUCEM MOJIb30BaTENCH.
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8. Windows XP nojib3oBajiach MomyasipHOCTbIO OJ1aromapsi CBoeit cta-
OWJILHOCTU U YIOOCTBY.

9. Windows 7 3HaYUTEIBHO YIYUILIW MOAAEPXKKY CEHCOPHBIX 9KPAaHOB,
9Ta oMepalMoOHHas cCUcTeMa UMeJia YIpOIleHHbI UHTepdeiic.

10. Windows ME 0bls1a M3BecTHa CBOMMU TTPOOJIEMaMU C COBMECTUMO-
CTBIO M HU3KOI TTPOM3BOAMTEIbHOCTBIO.

Task 4. Write an essay on one of the following topics related to information
security.
1. The Evolution of Windows OS: From Windows 1.0 to Windows 11.
2. The Role of Windows 95 in Shaping Modern Personal Computing.
3. Windows XP: The Operating System That Redefined User Experience.
4. The Transition from Windows 7 to Windows 10: A Study in User
Interface Design.
5. Challenges and Controversies: A Critical Analysis of Windows Vista.

UNIT 11. SYSTEM ADMINISTRATION

System administration is the field of managing and maintaining computer
systems, servers, and networks within an organization. A system administrator,
often referred to as a sysadmin, is responsible for ensuring that these systems run
smoothly, efficiently, and securely. The role requires a deep understanding of
both hardware and software components, as well as the ability to troubleshoot
and resolve issues quickly. System administrators play a critical role in the
day-to-day operations of a business, as they ensure that the IT infrastructure
supports the organization’s needs.

One of the primary responsibilities of a system administrator is managing
servers. This includes installing and configuring server software, managing user
accounts, and ensuring that servers are properly secured against unauthorized
access. Regular maintenance tasks, such as applying software updates, patching
vulnerabilities, and performing backups, are essential to keep servers running
reliably. System administrators must also monitor server performance and
optimize configurations to handle the demands of the organization’s applications
and services.

In addition to server management, system administrators are tasked with
network administration. This involves setting up and managing local area
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networks (LANSs), wide area networks (WANSs), and other types of networks that
connect computers within an organization. Network administration includes
configuring routers, switches, firewalls, and other networking equipment to
ensure secure and efficient data transmission. Sysadmins must also troubleshoot
network issues, manage [P addresses, and monitor network traffic to prevent
congestion and maintain optimal performance.

Security is a fundamental aspect of system administration. System
administrators are responsible for implementing security measures to protect
the organization’s data and systems from cyber threats. This includes setting
up firewalls, intrusion detection systems (IDS), and antivirus software, as
well as enforcing security policies such as strong password requirements and
user access controls. Regular security audits and vulnerability assessments
are also necessary to identify and address potential risks. In the event of a
security breach, sysadmins must respond quickly to mitigate damage and
restore normal operations.

System administrators also play a key role in managing an organization’s
data storage solutions. They are responsible for configuring and maintaining
storage systems, such as network-attached storage (NAS) or storage area
networks (SAN), to ensure that data is stored securely and is easily accessible
when needed. Backup and disaster recovery planning are critical tasks, as they
ensure that the organization’s data can be recovered in the event of hardware
failure, data corruption, or other disasters. Sysadmins must regularly test
backup systems to ensure they function correctly and update recovery plans
to account for any changes in the IT environment.

The role of a system administrator is constantly evolving, especially
as organizations adopt new technologies such as cloud computing and
virtualization. Sysadmins must continuously update their skills and knowledge
to stay current with the latest trends and best practices. This might involve
learning how to manage virtual machines, deploying cloud-based services,
or automating routine tasks using scripting languages. As IT environments
become more complex, the demand for skilled system administrators who
can effectively manage and secure these systems is expected to grow.

Finally, system administration is not just about technical skills; it also
involves strong communication and problem-solving abilities. System
administrators often work with other IT professionals, as well as end-users, to
ensure that technology meets the needs of the organization. They must be able
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to explain technical issues in a way that non-technical staff can understand and
collaborate effectively to resolve problems. In essence, system administrators
are the backbone of an organization’s IT operations, ensuring that all systems
are reliable, secure, and aligned with the organization’s goals.

Task 1. Match the following words and terms from the text with their correct
definitions.

sysadmin, server, network administration, firewalls, virtualization,
backup, disaster recovery, intrusion detection system, data storage,
cloud computing

1. A system that monitors network traffic for suspicious activity and issues
alerts.

2. Atechnology that allows the creation of virtual versions of physical
hardware.

3. The process of copying data to prevent loss in case of system failure.

4. The role of managing and maintaining computer systems, servers, and
networks.

5. Adevice or software designed to block unauthorized access to a network.

6. A service model that delivers computing services over the internet.

7. The management of local and wide area networks within an
organization.

8. A computer system that provides data or services to other computers
over a network.

9. The plan and processes in place to recover data and systems after a
catastrophic event.

10. Systems used to store digital information securely and accessibly.

Task 2. Fill in the gaps in the sentences below using the correct words from
the list provided.

optimization, scripting, user accounts, monitoring, patch, router, I[P
addresses, security policies, automation, recovery

1. Regular of server configurations helps ensure that
applications run efficiently.
2. System administrators often use languages to automate

routine tasks.
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8.
9

10.

Managing ___is essential for controlling access to the

organization’s systems.

Continuous of network performance is crucial for

identifying potential issues early.

Applying a to software can fix vulnerabilities and improve

security.

A is a device that forwards data packets between computer

networks.

Assigning and managing is a key task in network

administration.

Enforcing helps protect data from unauthorized access.
of repetitive tasks can save time and reduce errors.

A well-tested plan is vital to restore systems after a failure.

Task 3. Translate the following sentences from Russian into English using
the words from the text.

1.

10.

CucreMa BUPTyaJIM3alliM [IOMOTaeT CHU3UTD 3aTpaThl HA 000pyI0-
BaHMeE.

MOHUTOPUHT CETH TTO3BOJISIET OOHAPYKUTH MPOOJIEMbI HA paHHER
CTaIiuu.

ABTOMaTM3a1Ms 3aa4 00JIeryaeT yIpaBIeHUE CEPBEPOM.

IMaTum MOJKHBI MPUMEHSITHCSI CBOEBPEMEHHO 71l 00eCIIeUeHUS
06e30IMacHOCTH.

CucreMHBIe aIMUHUCTPATOPHI JOJKHEI OOHOBJISITE CBOW 3HAHUS
O HOBBIX TEXHOJIOTUSIX.

[ran BoccTaHOBIEHUS ITOCTIE KATaCTPOMBI TOJKEH OBITH IIPOBEPEH
U aKTyaJIM3MpOBaH.

Hasznauenue [P-anpecoB He0oOX0aMMO [J1sI OpraHU3aluU CETEBOTO
Tpaduka.

3alnTa TaHHBIX TPeOyeT CTPOToro COOTIONCHNS IMOJIUTHUK Oe301mac-
HOCTH.

CucrteMa oOHapyKeHUs BTOPXKEHU I TTPeaynpexaaeT O BO3MOXKHBIX
yrpo3ax.

XpaHeHNe TaHHBIX TOJIKHO OBITh OPTaHM30BAHO TaK, YTOOBI MH(OP-
Malus Obljia JIErKo JOCTYITHA.
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Task 4. Write an essay on one of the following topics related to system
administration.

1. The Role of Automation in Modern System Administration.
The Importance of Network Security in Small and Medium Enterprises.
Challenges in Managing Cloud-Based IT Infrastructure.
Best Practices for Disaster Recovery Planning in IT.
The Impact of Virtualization on System Administration.

IS

UNIT 12. MOBILE COMPUTING

Mobile computing refers to the use of portable computing devices, such
as smartphones, tablets, and laptops, to access and manage information
while on the move. This technology has revolutionized the way people work,
communicate, and access services, enabling greater flexibility and productivity.
Mobile computing relies on wireless communication networks, such as
Wi-Fi, cellular networks, and Bluetooth, to connect devices to the internet and
other systems. The development of mobile applications, or apps, has further
expanded the capabilities of mobile devices, allowing users to perform a wide
range of tasks from anywhere at any time.

One of the key components of mobile computing is the hardware used to
support it. Modern mobile devices are equipped with powerful processors, high-
resolution screens, and a variety of sensors, such as GPS, accelerometers, and
cameras, that enhance their functionality. The portability of these devices is a
significant advantage, as it allows users to carry their computing power with them,
whether they are traveling, working remotely, or simply moving around within
abuilding. Battery life is another critical aspect of mobile computing hardware,
asit determines how long a device can be used without needing to be recharged.

The software aspect of mobile computing is equally important. Operating
systems such as Android, iOS, and Windows Mobile provide the necessary
platform for running mobile applications. These operating systems are designed
to be lightweight and efficient, ensuring smooth performance on devices
with limited resources compared to traditional desktop computers. Mobile
applications are developed to meet the specific needs of users, ranging from
productivity tools and social media platforms to gaming and entertainment.
The app ecosystem has grown exponentially, with millions of apps available
for download, catering to virtually every interest and need.
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Wireless communication is the backbone of mobile computing, enabling
devices to connect to the internet and communicate with each other. Cellular
networks, particularly with the advent of 4G and 5G technology, have made
it possible for users to have high-speed internet access on their mobile devices
almost anywhere in the world. Wi-Fi provides another means of wireless
connectivity, often used in homes, offices, and public spaces. Bluetooth is
commonly used for short-range communication between devices, such as
connecting a smartphone to a wireless headset or a smartwatch. The seamless
integration of these technologies allows for a continuous and reliable mobile
computing experience.

Security is a significant concern in mobile computing, given the sensitive
nature of the data often stored and transmitted by mobile devices. Users must
be vigilant in protecting their devices from unauthorized access, malware, and
other cyber threats. This includes using strong passwords, enabling biometric
authentication, and keeping software up to date. Organizations must also
implement robust security policies to protect corporate data on employee
devices, particularly in scenarios where bring-your-own-device (BYOD) policies
are in place. Mobile device management (MDM) solutions are commonly
used to enforce security measures and manage the devices connected to a
corporate network.

The impact of mobile computing on society and business has been
profound. In the business world, it has enabled remote work, real-time
communication, and the automation of various processes, leading to increased
efficiency and productivity. Mobile commerce, or m-commerce, has also
grown, allowing consumers to shop, bank, and pay bills using their mobile
devices. Socially, mobile computing has changed how people interact with
each other, with social media platforms becoming a central part of daily life
for many. The convenience and accessibility provided by mobile computing
continue to drive innovation in various fields, making it an indispensable
part of modern life.

Task 1. Match the following words and terms from the text with their correct
definitions.

mobile computing, wireless communication, operating system,
battery life, Bluetooth, mobile device management,
biometric authentication, app ecosystem, 4G/5G Technology, m-Commerce
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1. Asecurity feature that uses unique biological traits, such as fingerprints
or facial recognition, to verify a user’s identity.

2. A network technology that allows for high-speed internet access on
mobile devices.

3. The management and enforcement of security policies on mobile
devices connected to a corporate network.

4. The use of portable devices to access and manage information while
on the go.

5. A short-range wireless technology used for communication between
devices.

6. The duration a mobile device can operate without recharging.

7. A platform that supports the development and distribution of mobile
applications.

8. The platform software that manages hardware resources and provides
services for mobile applications.

9. The exchange of data or information over a wireless network.

10. Commercial transactions conducted using mobile devices.

Task 2. Fill in the gaps in the sentences below using the correct words from
the list provided.

sensors, portability, remote work, cyber threats, high-resolution,
automation, smartphones, software updates, GPS, public spaces
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1. is crucial for mobile devices as it allows users to carry
their computing power anywhere.

2. Mobile computing has enabled , allowing employees to
work from any location with internet access.

3. Modern smartphones are equipped with various , including
accelerometers and cameras.

4. screens enhance the visual experience on mobile devices,
making them suitable for multimedia use.

5. help determine the exact location of a device, which is
useful for navigation apps.

6. must be installed regularly to protect mobile devices
from vulnerabilities.



7. Mobile devices are often used in , such as coffee shops
and airports, where Wi-Fi is available.

8. Protecting mobile devices from is a top priority for users
and organizations alike.

9. has become a significant part of business operations,
reducing manual workload and improving efficiency.

10. Devices like have become essential tools for

communication, entertainment, and productivity.

Task 3. Translate the following sentences from Russian into English using
the words from the text.

1. BaxXHOCTb pe3epBHOTO KOIMMMPOBAHUS JaHHBIX HA MOOWJTEHBIX YCTPOM-
CTBaX HEJIb3sl MePEOLECHUTD.

2. CoBpeMeHHBIE OIlepallMOHHBIC CUCTEMBI pa3paboTaHbI TSI 0OecIIe-
YEHMS BBICOKOM TTPOM3BOIUTEIIBHOCTA Ha MOOMITBHBIX YCTPOIMCTBAX.

3. Bluetooth mo3BossieT MOAKIIIOYATh HAYIITHUKN K CMapT@oHy 06e3
TIPOBOJIOB.

4. BuprtyanbHbie yactHble ceTr (VPN) obecnieunBaloT JONOJIHUTEIbHbII
YPOBEHb 0€30TACHOCTH IS MOOMJIBHBIX YCTPOIMCTB.

5. MoOubHbIE TPUIOXKEHUS CTaTU HEOTHEMJIEMOI YaCThIO MTOBCE-
HEBHOM >KU3HMU.

6. TlopTaTMBHOCTb HOYTOYKOB A€TaeT UX YIOOHBIMU JUTI PaGOTHI B 10-
pore.

7. Cuctema ympaBJeHHSI MOOMIBHBIMH YCTPOMCTBAMU TTIOMOTaeT KOH-
TPOJUPOBATH AOCTYI K KOPIIOPATUBHBIM JaHHBIM.

8. BnusHre MOOMIBHBIX TEXHOJIOTHIT Ha COIIMATbHOE B3aMMOICHCTBIE
3HAYMTETLHO BO3POCJIO.

9. 3ammra oT KMOEepyrpo3 BKIIOYAET B CE0s1 peryIsipHOe OOHOBIICHUE
TPOTPAMMHOTO 00ECTICUeHUSI.

10. MoOuIbHBIE YCTPOICTBA MO3BOJISIIOT MOJ30BATEISIM OCTaBaThCs Ha
CBSI3U1 IIPAKTUUYECKHU B JTIOOOM MeECTe.

Task 4. Write an essay on one of the following topics related to mobile computing.
1. The Evolution of Mobile Operating Systems.
2. The Role of Mobile Devices in Modern Business.
3. The Future of 5G and Its Impact on Mobile Computing.
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4. Security Challenges in Mobile Computing and How to Address Them.
5. The Influence of Mobile Apps on Everyday Life.

UNIT 13. SOFTWARE ENGINEERING

Software engineering is a disciplined and systematic approach to designing,
developing, testing, and maintaining software. It encompasses a wide range
of activities, from understanding user requirements and designing software
architecture to coding, testing, and deploying software applications. The goal
of software engineering is to produce high-quality software that meets the
needs of users while being reliable, maintainable, and scalable. This field is
crucial in today’s digital world, where software plays a central role in virtually
every aspect of life, from business operations to personal communication.

The history of software engineering dates back to the 1960s when the
term was first coined to address the “software crisis” of the time. This crisis
was characterized by the increasing complexity of software systems, which
often led to projects being delivered late, over budget, or failing to meet user
requirements. To address these challenges, the field of software engineering
emerged, borrowing principles from traditional engineering disciplines, such
as civil and mechanical engineering. This shift marked the beginning of a
more structured approach to software development, emphasizing planning,
design, and testing.

One of the core concepts in software engineering is the software development
life cycle (SDLC). The SDLC is a process that outlines the steps involved
in creating software, from initial planning and requirement gathering to
deployment and maintenance. The SDLC typically includes stages such
as requirement analysis, design, implementation, testing, deployment, and
maintenance. Each stage is crucial for ensuring that the final product meets
the needs of users and is free from defects. Different methodologies, such as
Waterfall, Agile, and DevOps, provide various approaches to managing the
SDLC, each with its own set of practices and tools.

Software engineering also places a strong emphasis on the importance
of quality assurance (QA) and testing. QA is the process of ensuring that the
software meets specified requirements and is free of defects. Testing is a critical
part of QA and involves running the software through various scenarios to
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identify and fix bugs before the software is released to users. There are several
types of testing, including unit testing, integration testing, system testing, and
user acceptance testing. Automated testing tools have become increasingly
popular in recent years, helping to improve the efficiency and effectiveness
of the testing process.

In addition to technical skills, software engineering requires strong
communication and collaboration abilities. Software projects often involve
large teams of developers, designers, testers, and other stakeholders who must
work together to achieve acommon goal. Effective communication is essential
for ensuring that everyone is on the same page, from understanding user
requirements to resolving issues that arise during development. Collaboration
tools, such as version control systems and project management software, are
widely used in software engineering to facilitate teamwork and ensure that
projects stay on track.

The field of software engineering is constantly evolving, driven by
advancements in technology and changing user needs. Emerging trends such
as artificial intelligence (Al), machine learning, and cloud computing are
reshaping the way software is developed and deployed. These technologies
are enabling the creation of more intelligent, adaptive, and scalable software
systems. As software continues to play an increasingly important role in
society, the demand for skilled software engineers is expected to grow,
making it a dynamic and rewarding field for those interested in technology
and problem-solving.

Task 1. Match the following words and terms from the text with their correct
definitions.

software engineering, software crisis, software development life
cycle, quality assurance, unit testing, agile, version control, artificial
intelligence, cloud computing, requirement analysis

1. The process of defining user needs and the functionalities that a software
system must perform.

2. The practice of using remote servers hosted on the internet to store,
manage, and process data.

3. A method of project management and software development that
emphasizes iterative progress and flexibility.
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The systematic application of engineering principles to the development
and maintenance of software.

. A period in the 1960s when software projects often failed due to

increasing complexity and lack of structured development approaches.
The first stage of testing where individual components of a software
system are tested separately.

The use of technology to create systems capable of performing tasks
that would normally require human intelligence.

. A process that includes planning, designing, building, testing, and

maintaining software systems.
The activity of maintaining a history of changes made to a software
project, usually using tools like Git.

10. A systematic process to ensure that software meets specified requirements

and is free of defects.

Task 2. Fill in the gaps in the sentences below using the correct words from
the list provided.

implementation, testing, deployment, maintenance, collaboration,
automated, integration testing, communication, stakeholders, DevOps
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1.

After the design phase, the next step in the SDLC is s
where the actual coding takes place.

tools are used to streamline the testing process, ensuring
that software is free from bugs.

is an approach that emphasizes the collaboration between
development and operations teams.
Once the software is developed, it undergoes to verify
that all components work together correctly.
Effective within a team is crucial for the success of a
software engineering project.
The final stage of the SDLC is , where the software is
released to users and begins to operate in a live environment.
Regular of software is essential to fix bugs, add new
features, and improve performance.
Good with all involved parties ensures that the software
meets the expectations and needs of the users.



9.

10.

The phase involves evaluating the software in real-world
conditions to ensure it works as expected.

In a software engineering project, is essential to ensure
that all team members are aligned and working toward the same goals.

Task 3. Translate the following sentences from Russian into English using
the words from the text.

1.

10.

Kaxk ObI TIIaTeTbHO HU MPOBOAMIICS aHATU3 TPeOOBaHMIA, MPOOIEMbI
MOTYT BO3HMKHYTb Ha 3Talle peajn3alliim.

Ecnu 661 KOMaHa TpOBEIa KOHTPOJIb KAYeCTBa JIydlle, 1e(eKThl He
0OHapyKUJIUCH ObI HA (PUHATILHOM 3Tare.

Korna pa3zpaboTyuku 3aBepIaT 3Tal TECTUPOBAHUS, OHU CMOTYT
MepeiiTu K pa3BéPThIBAHUIO CUCTEMBI.

[ne 6B HM MCITOTB30BANIACH CUCTEMA YIIPABJICHUS BEpCHSIMH, BCETIa
MOXHO OyJeT OTC/IeXUBATh U3MEHEHUS B KOJIE.

Ecnu 661 mpoeKT ObLT peaan30BaH ¢ UCIIOJb30BaHUEM O0JaYHBIX
BBIUMCJICHUI, 3aTPaThl HA UH(PPACTPYKTYPY MOIJIU ObI ObITh CHUKEHBI.
Kaxkuie 661 M13BMeHeHUsI HU BHOCUJIMCh B IPOrPaMMHBII KO, OHU
IIOJDKHBI OBITh 3a(pUKCHPOBAHBI B CUCTEME YIIPABICHUS BEPCUSIMMU.
Korma npoekT GyneT 3aBepiieH, moTpeOdyeTcsl peryasspHoe 00CTyKu-
BaHMeE TS TIONACPKAHMS €r0 CTAOMIBHOCTH.

Kax 6561 2 deKTHUBHO HY ObUIO MPOBEAEHO aBTOMATU3UPOBAHHOE
TeCTUpOBaHUeE, BCE OLIMOKM OOHAPYKUTh HEBO3MOXKHO.

Ecnu 661 ruOKast MeTonoI0rusl pa3padoTKu Obljia BHEAPEHA, MPOEKT
MoT ObI ObICTpEE aNanTUPOBATHCS K U3MEHEHUSIM.

Yo GBI HM ITPOMCXOIMIIO BO BPEeMSI Talla pa3BepThIBaHMS, KOMaHIa
JIOJIKHA OBITh TOTOBA K YCTPAHEHMIO JTI0OBIX TPOOIEM.

Task 4. Write an essay on one of the following topics related to software
engineering.

1.

2.
3.
4.

The Impact of Agile Methodologies on Modern Software Development.
The Role of Automated Testing in Enhancing Software Quality.

The Evolution of Software Development Life Cycle Models.

The Challenges of Implementing Artificial Intelligence in Software
Projects.

The Future of Cloud Computing in Software Engineering.
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UNIT 14. CRYPTOGRAPHY

Cryptography is the science of securing communication and data through
the use of codes and ciphers, ensuring that only intended recipients can read
or understand the information. The word “cryptography” comes from the
Greek words “kryptos,” meaning “hidden”, and “graphein,” meaning “to
write”. Historically, cryptography was primarily concerned with the process of
converting plain text into unreadable formats (encryption) and then back into
readable formats (decryption). In today’s digital age, cryptography has evolved
significantly and plays a critical role in protecting sensitive information, such
as financial transactions, personal data, and government communications.

The history of cryptography dates back thousands of years, with early
examples found in ancient Egypt and Rome. One of the earliest and simplest
forms of cryptography is the Caesar cipher, used by Julius Caesar to protect
military messages. This cipher involves shifting each letter in a message by
a fixed number of positions in the alphabet. Although the Caesar cipher was
relatively easy to crack, it laid the groundwork for more complex encryption
techniques. During World War 11, cryptography took a giant leap forward
with the development of the Enigma machine by Nazi Germany, and its
subsequent decryption by Allied cryptanalysts, which played a crucial role in
the outcome of the war.

Modern cryptography is heavily based on mathematical theory and
computer science. It involves the use of algorithms to transform data into
formatsthat are virtually impossible to decipher without the correct decryption
key. There are two primary types of encryption: symmetric and asymmetric.
Symmetric encryption uses the same key for both encryption and decryption,
making it faster but requiring a secure method for sharing the key between
parties. Asymmetric encryption, on the other hand, uses a pair of keys — one
public and one private — making it more secure for tasks like sending sensitive
information over the internet, where secure key exchange is difficult.

Public Key Infrastructure (PKI) is a framework used to manage digital keys
and certificates, ensuring that communications are secure. In PKI, a trusted
third party, known as a Certificate Authority (CA), issues digital certificates
that authenticate the identity of entities like websites or individuals. This
infrastructure is fundamental to secure communications on the internet,
enabling technologies such as SSL/TLS, which are used to protect data
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transmitted between web browsers and servers. PKI also underpins the operation
of digital signatures, which provide a way to verify the authenticity and integrity
of digital documents.

Cryptography is not without challenges. One of the most significant
threats is the advent of quantum computing, which has the potential to break
many of the cryptographic algorithms currently in use. Quantum computers
operate on principles entirely different from traditional computers, allowing
them to solve certain problems, like factoring large numbers, exponentially
faster. This capability threatens the security of widely-used cryptographic
techniques, particularly RSA and ECC, which rely on the difficulty of these
problems. Researchers are actively working on developing quantum-resistant
cryptographic algorithms to mitigate this future threat.

In addition toits role in security, cryptography has a wide range of applications
across various industries. Itis used in blockchain technology to secure transactions
and maintain the integrity of data on decentralized networks. Cryptography also
enables the creation of cryptocurrencies like Bitcoin, which use cryptographic
techniques to control the creation of new units and secure transactions. Moreover,
cryptography is essential in protecting the confidentiality of communicationsin
fields such as healthcare, where patient information must be kept secure, and
in finance, where it safeguards online banking and payment systems.

Cryptography isa dynamic and critical field in the modern digital landscape.
Itsevolution from simple ciphers to complex algorithms reflects the growing need
to protect information in an increasingly interconnected world. As technology
continues to advance, the importance of cryptography will only increase,
making it an essential area of study for anyone interested in cybersecurity
and information technology.

Task 1. Match the following words and terms from the text with their correct
definitions.

cryptography, encryption, decryption, symmetric encryption, asymmetric
encryption, public key infrastructure, certificate authority, quantum
computing, digital signature, blockchain

1. The process of converting encrypted data back into its original form.
2. A system that manages digital keys and certificates, ensuring secure
communications.
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. The science of securing communication through the use of codes and

ciphers.

. Aframework used to manage digital keys and certificates, involving a

trusted third party.

. The use of a pair of keys, one public and one private, for encryption

and decryption.

. A form of encryption that uses the same key for both encryption and

decryption.

. Atrusted third party that issues digital certificates to authenticate entities.
. Atechnology that uses the principles of quantum mechanics to process

information in ways that traditional computers cannot.

. A cryptographic method that provides a way to verify the authenticity

and integrity of digital documents.

10. A decentralized digital ledger used to record transactions across multiple

computers in a secure manner.

Task 2. Fill in the blanks with the appropriate words from the list provided.

algorithms, integrity, confidentiality, RSA, SSL/TLS, decentralized,

interconnected, ciphers, threats, healthcare

54

. Quantum computing poses significant

. Cryptographic are essential for transforming data into

unreadable formats.
of information is a primary concern in fields like finance
and

. The of digital signatures ensures that documents have

not been altered.

. The nature of blockchain technology makes it secure

and transparent.

__________ algorithms are widely used in securing online
communications.

to existing

cryptographic systems like

. SSL/TLS protocols are used to protect data transmitted between

systems.

. Cryptography’s evolution reflects the need to protect information in

an increasingly world.



9. The use of is crucial for securing communications during

World War II.
10. Cryptography helps maintain the of patient information
in the sector.

Task 3. Translate the following complex or compound Russian sentences into
English using words from the text.

1. Jlaxke eciu Ob1 Kpunrorpagust He CylIecTBOBaja, 3alllUuTa TaHHbIX
BCE paBHO ObLJ1a ObI HEOOXOAMMA.

2. BaxHo rnmoHMMaTh, 4TO, r1e ObI HU UCIOJIb30BaIach MG POBKa, OHA
Bceraa TpedyeT Kitoya JUisl paciiu@poBKU.

3. Ecnu 661 KBaHTOBBIE KOMITHIOTEPHI OBIJIM pa3paboTaHbl paHbIIIE,
MHOTHE COBPEMEHHbBIE aJITOPUTMBbI YK€ ObLIM Obl B3JIOMaHBbI.

4. Kak ObI CJIOXHO HU OBUIO 3aIIIUTUTH MH(MOPMAIINIO, KPUTITOTpadbust
ocTtaércst 9(HeKTUBHBIM METOIOM.

5. HeszaBucuUMO OT TOTrO, KaKyl0 METOAOJIOTUIO Bbl UCIIOJb3YyeTe, Iy-
OJIMYHBIC ¥ IPUBATHBIC KITIOYU BCEra HEOOXOMMMEI.

6. Tae Gbl HY UCTIONB30BATNCH LU(POBLIE MOAMNICH, OHU 00ECTIEYMBAIOT
IMOUTMHHOCTD ¥ IIEJIOCTHOCTh TOKYMEHTOB.

7. UYT0OBbI 3a1IUTUTH KOH(UAECHIIMATbHBIE JaHHbIE, HY>KHO UCIIOIb30BaTh
aCUMMETPUYHOE (P POBAHUE.

8. Ecau 651 He cyliecTBOBaIO MH(MPACTPYKTYPBI OTKPHITOTO KJTlova,
Oe3onacHble MHTEPHET-KOMMYHMKAIUU ObLTU Obl HEBO3MOXKHBI.

9. Kak ToipKo mudpoBoii cepTUdUKAT OB BBIIAH, €TO MOXKHO HC-
MOJIb30BaTh IS TOATBEPXKACHMS TUYHOCTH.

10. X0oTs KBAaHTOBBIC KOMITBIOTEPHI YTPOXKAIOT KpUTITOrpacdun, pa3padboTka
KBaHTOBO-YCTOMUMBBIX AJITOPUTMOB TTPOIOJIKAETCS.

Task 4. Choose one of the following topics and write a detailed essay.

1. The Role of Cryptography in Modern Digital Security.

2. How Could Quantum Computing Revolutionize Cryptography?

3. The Evolution of Cryptographic Techniques from Ancient Times to
the Digital Age.

4. Public Key Infrastructure: Ensuring Secure Communications in the
Digital World.

5. Cryptography and Blockchain: How They Work Together to Secure
Decentralized Systems.
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UNIT 15. DOCUMENTATION WRITER

A documentation writer, also known as a technical writer, plays a crucial
role in the software development process. They are responsible for creating
clear, concise, and comprehensive documentation that helps users understand
and utilize software products effectively. This documentation can range from
user manuals and installation guides to API documentation and troubleshooting
guides. The role requires a deep understanding of the software, as well as the
ability to communicate complex information in a way that is accessible to
users of varying technical expertise.

Documentation writers work closely with software developers, product
managers, and other stakeholders to gather the necessary information for their
documents. They often participate in meetings, review technical specifications,
and even test the software themselves to gain firsthand experience. This
collaborative process ensures that the documentation is accurate and reflects
the latest features and functionalities of the software. Without effective
documentation, users may struggle to fully utilize a product, leading to
frustration and potentially reducing the product’s overall success.

A key skill for a documentation writer is the ability to translate technical
jargon into plain language. Many users may not have a deep technical
background, so it is essential that the documentation is written in a way that
is easy to understand. This often involves breaking down complex concepts
into smaller, more digestible parts and using visual aids like diagrams or
screenshots to enhance comprehension. Additionally, documentation writers
must be able to organize information logically, ensuring that users can quickly
find the answers they need.

In addition to writing user-facing documents, documentation writers
may also be responsible for creating internal documentation for development
teams. This can include project documentation, process documentation,
and even code comments. Internal documentation is critical for maintaining
consistency and continuity within a development team, especially when new
members join or when projects are handed over to different teams. Good
internal documentation can save time and reduce errors, making it an essential
part of the software development lifecycle.

Documentation writers must also stay up-to-date with industry standards
and tools. The field of technical writing is constantly evolving, with new
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software tools and methodologies emerging regularly. For example, many
documentation writers use content management systems (CMS) or version
control systems like Git to manage their documents. Familiarity with these
tools, as well as a strong understanding of user experience (UX) principles,
can greatly enhance the quality of the documentation produced.

Finally, the role of a documentation writer is increasingly recognized as
critical to the overall success of a software product. As software becomes more
complex and user bases become more diverse, the demand for high-quality
documentation continues to grow. Companies are beginning to invest more
in their documentation teams, recognizing that good documentation can lead
to higher user satisfaction, fewer support calls, and a stronger reputation for
the product. In this way, documentation writers contribute significantly to the
user experience and the overall success of the software industry.

Task 1. Match the words and terms from the list with their correct definitions.

documentation writer, technical jargon, API documentation,
user manual, content management system, version control system,
internal documentation, user experience, stakeholders,
troubleshooting guide

1. A system used to manage the creation, editing, and publishing of
content.

2. Documentation aimed at assisting developers and users in understanding
and using an API.

3. The practice of organizing, storing, and tracking changes to code and
documentation over time.

4. A person responsible for creating clear and comprehensive
documentation for software products.

5. A document designed to help users resolve common issues with a
software product.

6. Technical language used by professionals in a particular field, often
difficult for outsiders to understand.

7. The overall experience of a person using a product, especially regarding
how easy or pleasant it is to use.

8. A manual provided to users to help them understand how to operate
a software product.
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9. People or groups who have an interest in the success or outcome of a
project.

10. Documentation created for use within a development team, not intended
for external users.

Task 2. Fill in the gaps in the sentences below using the correct words from
the list.

guidelines, clarity, feedback, standards, collaboration, structure,
audience, consistent, accuracy, maintenance

1. A documentation writer must always consider the target
when creating manuals and guides.

2. The of the information provided is crucial to ensure users
can rely on the documentation.

3. Effective between developers and writers leads to more
precise documentation.

4. Adhering to helps ensure that all documentation is
uniform and easy to follow.

5. Regular is necessary to keep documentation up to date
with the latest software updates.

6. The of the document should be logical to help users
easily navigate through the content.

7. Providing in the writing is essential for helping users
understand complex concepts.

8. Documentation must be in style and format across
different sections and products.

9. Writers often rely on from users to improve the quality
and usability of their documentation.

10. Following best practice ensures that documentation is
both comprehensive and accessible.

Task 3. Translating Sentences from Russian into English Using Words from
the text.
1. Korga pazpaboTuuky pabOTalOT Hal HOBBIM ITPOEKTOM, OHU JOJXKHBI
YUUTHIBATh MHEHUE BCEX 3aMHTEPECOBAHHbBIX CTOPOH.
2. Ecmm 6 mOKyMeHTaIUsI ObLIa JOCTYITHA TTOJIB30BATENISIM, KOJIMUYECTBO
3BOHKOB B IMOAIEPKKY ObLIO ObI 3HAYMTEILHO MEHbIIIE.
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Kax 6b1 cJ103KHO 3T0O HU ObLT0, BaXKHO MEPEBECTU TEXHUUYECKHUIA KaproH
Ha MOHSATHBIN SI3BIK.

BaxHo, 4ToOBI JOKYMeHTa11s OblIa OOHOBJIEHA JJIsT MOAACPKAH S
aKTyaJIbHOCTU UH(OpMaLIUU.

['me Ob1 HM HAXOAMIVCH WICHBI KOMAHIbI, OHU JIOJZKHBI COTPYIHUYATD
IIJIST CO3MaHUsI TOYHOI TOKYMEHTAIINH.

Ecnu 661 pa3paboTYMKI UCIIOIB30BAIN CUCTEMY YIIPAaBICHUS Bep-
CHUSIMU, OHU MOTJIM ObI JIETKO OTCJEXMBATh U3MEHEHUS B KOJIE.
He3aBrcuMoO OT CIIOKHOCTH TIPOAYKTA, TTOJIh30BATEIILCKUI OITBIT
BceTraa J0JKEH OBITh B IIPUOPUTETE.

. YtoObI YAy4YlIUTb JOKYMCHTALINIO, BaA’)KHO MCITOJIb30BaTh COBPEMECH-

HBIE MHCTPYMEHTHI I METOIOJIOTUH.
Kakum ObI HY GbLT ITPOAYKT, XOPOIIas PermyTalus 3aBUCUT OT Kaue-
CTBA €TO JOKYMEHTALINM.

10. Eciut ObI TEXHUYECKME TIMCATEIN MOTJIN Ty4llle KOMMYHUILIMPOBATh

C I10JIb30BaTC/IAMU, OHU MOIJIN OBl co3aTh Oosee JOCTYITHBIC PYKO-
BOJICTBA.

Task 4. Choose one of the following topics and write an essay of 300—500 words.

1.

ARl

The Role of Documentation Writers in Agile Development Teams.
The Impact of Clear Documentation on User Experience.

The Challenges of Translating Technical Jargon into Plain Language.
How Have Content Management Systems Changed Technical Writing?
The Importance of Maintaining Up-to-Date Documentation in
Software Development.

UNIT 16. CREATING A WEB APPLICATION

Creating a web application is a multifaceted process that involves several
stages, each critical to the final product’s success. The journey begins with
requirements gathering, where stakeholders, including clients, users, and
developers, collaborate to outline the purpose and functionality of the
application. This phase often includes meetings and discussions to identify
user needs, desired features, and specific use cases. Tools such as user stories
and wireframes can be utilized to visualize how users will interact with the
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application, providing a clearer understanding of the project scope. A well-
defined set of requirements serves as the foundation for subsequent stages,
ensuring all parties have a shared vision.

Once the requirements are established, the next step is designing the
application architecture. This involves selecting the right technology stack,
which includes programming languages, frameworks, and databases. For
instance, a developer may choose JavaScript for front-end development,
using frameworks like React or Angular, while opting for Node.js or Python
with Django for back-end development. Database choices, such as MySQL
or MongoDB, must also be made based on the data requirements of the
application. During this phase, developers often create architecture diagrams
and data flow diagrams to represent how different components will interact,
ensuring a robust and scalable application structure.

With the design in place, the actual development phase begins. This
phase is characterized by writing code according to the specifications outlined
in the previous stages. Front-end and back-end developers typically work
simultaneously, implementing the user interface and server-side logic
respectively. Version control systems, such as Git, are essential during
development to track changes and manage collaboration among team members.
Developers often use Integrated Development Environments (IDEs) that
streamline coding, debugging, and testing processes. Regular code reviews
and pair programming can further enhance code quality, ensuring that the
application is built efficiently and effectively.

After the development is complete, thorough testing is conducted to
identify and fix any bugs or issues before deployment. Testing can be divided
into various categories, including unit testing, integration testing, and user
acceptance testing (UAT). Unit testing focuses on individual components
to ensure they function correctly, while integration testing evaluates how
different parts of the application work together. UAT involves real users testing
the application to validate its functionality and user experience. This stage
is crucial, as it helps to catch issues that may have been overlooked during
development and ensures that the application meets user expectations.

Once testing is finalized and all issues have been addressed, the application
is ready for deployment. This phase involves moving the application from a
local or staging environment to a production server, making it accessible to
users. Deployment can be done using cloud platforms like AWS, Azure, or
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Heroku, which provide scalable hosting solutions. Additionally, it’s essential
to implement a continuous integration/continuous deployment (CI/CD)
pipeline to automate the deployment process, enabling regular updates and
improvements without significant downtime. After deployment, monitoring
tools are put in place to track the application’s performance and user interactions,
allowing for timely responses to any emerging issues.

The final phase of creating a web application is maintenance and
updates. This is an ongoing process that ensures the application remains
functional and relevant over time. Regular updates are necessary to introduce
new features, improve performance, and enhance security. User feedback
collected through analytics and direct interactions can guide these updates,
helping developers prioritize what changes will provide the most value to
users. Additionally, maintaining documentation throughout the development
process assists new team members and supports future enhancements.
Overall, effective maintenance is vital for the longevity and success of a web
application, allowing it to adapt to changing user needs and technological
advancements.

Creating a web application is an intricate process that requires careful
planning, design, development, testing, deployment, and ongoing maintenance.
Each stage is interconnected, and success hinges on clear communication
among all stakeholders. By following a structured approach, developers can
build web applications that not only meet user expectations but also provide
a seamless and engaging user experience. As technology continues to evolve,
staying updated with the latest trends and tools in web development is essential
for creating innovative and effective applications.

Task 1. Match the words and terms from the text with their correct definitions.

requirements gathering, architecture design, version control system,
front-end development, unit testing, user acceptance testing, deployment,
continuous integration/continuous deployment,
integrated development environment, maintenance

1. A method used by developers to track and manage changes in code
during the development process.

2. The initial phase of creating a web application, where the needs and
features are outlined.
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. The process of organizing and structuring the various components of

a web application, including technology stack choices.

. The aspect of development focused on the user interface and experience.
. Testing done by end-users to validate the application’s functionality

and usability.

. A process that involves writing code for individual components to

ensure they perform as expected.
The process of moving an application from a development or testing
environment to a live production environment.

. The practice of automating the integration and deployment of code

changes to ensure smooth and regular updates.

. A software application that provides tools for coding, debugging, and

testing during development.

10. The ongoing process of updating and improving a web application

after it has been deployed.

Task 2. Fill in the gaps with the correct word from the list provided.

scalable, wireframes, collaboration, cloud platforms, analytics, debugging,

stakeholders, user feedback, production server, documentation

62

. During the requirements gathering phase, it’s essential to engage with

all relevant to ensure their needs are met.
are visual guides that represent the skeletal framework of
a web application, helping to clarify the design.

. Effective among team members is crucial for the success

of any web application project.

. To host the application, developers can use like AWS or

Azure, which offer reliable and scalable solutions.

. After deployment, it’s important to monitor the application using

tools to track user behavior and performance.

. The process of identifying and fixing errors in the code is known as

. The final deployment involves transferring the application to a

where it becomes accessible to users.
is key for improving and updating the application based on
how it is used in the real world.



9.

A application can handle increasing amounts of work or
users without compromising performance.

10. Proper o ensures that the development process is well-

documented and easy to follow for future updates.

Task 3. Translate the following sentences into English, using words and
phrases from the text.

L.

Korna tpe6oBaHust coOpaHbl, pa3padOTYMKU HAUMHAIOT MPOEKTU -
pPOBAaTh ApPXUTEKTYPY TTPUIOKEHUSI.

Eciu 6b KOMaHIa He UCIIOJIb30Baa CUCTEMY KOHTPOJISI BEPCUIA, OHU
ObI ITOTEPSUIA MHOIME U3MEHEHMSI B KOJE.

He3aBucumo ot ciioxHocTu uHTepdeiica, hpoHTeHI-pa3paboTKa
JIOJIKHA OBITh IIOHSITHO MOJIb30BaTENIO.

[ne ObI HY TTPOKMCXOIMIIO TECTUPOBAHKE, OHO TOJIKHO BKIIIOYATh KAaK
IOHUT-TECThI, TAK X TECTUPOBAHUE I10JIb30BATEIEM.

IMockonbKy TIpuIOXKeHUE YK€ pa3BepHYTO Ha O0EBOM CepBeEpE, €To
HE0OX0AUMO PETYJISIPHO OOHOBJISTh.

. UToOBI aBTOMATU3MPOBATh MHTETPALIMIO U Pa3BEPThIBAHUE, KOMITAHUS

pHenpuia CI/CD.

JlokyMeHTalus1 10JIKHA ObITh 10CTaTOYHO MOAPOOHOI, YTOOKI JTI000I
HOBBII YYaCTHUK KOMaHbl MOT pa300paThCs B MPOEKTE.

Kto Ob1 HU IPOBOIWII OTJIANKY, OH IOJIKEH YUYUTHIBATh BCE BO3MOXKHBIC
OIIIMOKMU B KOJIE.

Ecnu pazpaboTunku yuTyT 00paTHYIO CBSI3b MOJIb30BaTENEl, TTPU-
JIOXEHHE CTaHeT 0oJiee YIOOHbBIM.

10. JTaxke ecnu mpuaoXKeHWe M3HAYaIbHO He ObLIO MacIITAOMpPyEeMbIM,

€Iro MOKHO aJaliITUPOBATh IO/ OoJblIre Harpys3kKu.

Task 4. Choose one of the following topics and write a detailed essay.

1.

nh v

The Importance of User Feedback in the Web Application Development
Process.

Challenges and Solutions in Front-end Development.

The Role of CI/CD in Modern Web Application Deployment.

How to Design a Scalable Web Application Architecture.

The Impact of Cloud Platforms on Web Application Development.
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UNIT 17. SEMANTIC NETWORKS

Semantic networks are a form of knowledge representation that organizes
information in a structured way, connecting concepts through relationships. They
are widely used in fields such as artificial intelligence, linguistics, and cognitive
psychology to model how information is stored and processed in the human mind.
The basic components of a semantic network are nodes and edges, where nodes
represent concepts or entities, and edges represent the relationships between
them. This structure allows for the visualization of complex relationships and
the exploration of how different concepts are interconnected.

The origins of semantic networks can be traced back to the early days of
artificial intelligence research in the 1960s. Researchers sought to develop
ways to represent knowledge that mimicked human cognitive processes. One
of the earliest and most influential semantic networks was the “semantic
memory” model proposed by Allan M. Collins and M. Ross Quillian in 1969.
Their work demonstrated how information could be stored in a hierarchical
network, with more general concepts at higher levels and specific instances
or attributes at lower levels. This hierarchical structure allowed for efficient
retrieval of information by traversing the network.

Semantic networks have several key features that make them a powerful
tool for knowledge representation. One of these is their ability to handle
inheritance, where more specific concepts inherit properties from more general
ones. For example, in a semantic network, the concept “bird” might have
the property “can fly,” and this property would automatically be inherited by
specific instances like “sparrow” or “eagle.” This ability to infer properties
based on hierarchical relationships is one of the strengths of semantic networks,
enabling them to model real-world knowledge efficiently.

Another important aspect of semantic networks is their flexibility in
representing different types of relationships between concepts. Unlike other
forms of knowledge representation, which may be limited to simple “is-a”
or “has-a” relationships, semantic networks can represent a wide variety of
relationships, such as cause-and-effect, part-whole, or temporal sequences.
This versatility makes them suitable for a broad range of applications, from
natural language processing to expert systems. By capturing the nuances of
how concepts are related, semantic networks can provide a more accurate
and comprehensive representation of knowledge.
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Despite their strengths, semantic networks also have some limitations. One
challenge is the potential for complexity as the network grows larger. As more
nodes and edges are added, the network can become difficult to manage and
navigate, leading to issues with scalability. Additionally, semantic networks may
struggle to represent ambiguous or contradictory information, as the structure
assumes clear and well-defined relationships between concepts. To address
these challenges, researchers have developed extensions and variations of
semantic networks, such as fuzzy semantic networks and probabilistic semantic
networks, which aim to handle uncertainty and complexity more effectively.

In modern applications, semantic networks continue to play a crucial role in
areas such as knowledge management, information retrieval, and the semantic
web. They are used to create ontologies, which are formal representations
of a set of concepts within a domain and the relationships between those
concepts. Ontologies help to standardize knowledge representation and
facilitate interoperability between different systems and datasets. As technology
advances, the role of semantic networks in organizing and making sense of vast
amounts of data will likely become even more significant, enabling smarter
and more intuitive systems.

Task 1. Match each word or term from the text with its correct definition.

semantic network, nodes, edges, knowledge representation, inheritance,
hierarchical network, ontology, expert systems, scalability, semantic web

1. A visual structure where more general concepts are placed at higher
levels and specific instances are at lower levels.

2. A web of data that enables machines to understand and interpret
information.

3. The process of organizing and structuring information to mimic human
cognitive processes.

4. The capacity of a system to handle increasing amounts of work or its
potential to be enlarged to accommodate growth.

5. The elements in a semantic network that represent concepts or entities.

6. The ability of specific concepts to automatically acquire properties
from more general concepts.

7. Formal representations of a set of concepts within a domain and the
relationships between them.
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8. Relationships between nodes in a semantic network.
9. Computer systems that emulate the decision-making abilities of a

human expert.

10. A structure used in artificial intelligence to organize concepts and their

relationships.

Task 2. Fill in the gaps in the following sentences using the correct word from
the list provided.

artificial intelligence, representation, cognitive, attributes, ambiguous,

applications, sequence, contradictory, nuances, complexity

Semantic networks are crucial in the field of , especially
in modeling how information is stored and processed.

One challenge with semantic networks is managing their

as they grow larger.

The ability to capture the of relationships makes semantic

networks a powerful tool.

Semantic networks can struggle to represent or
information.

The hierarchical structure allows for efficient of

information by following the network’s

Semantic networks can also represent a wide variety of ,

such as cause-and-effect or part-whole.

As technology advances, the role of semantic networks in various
will likely become even more significant.

The basic elements of semantic networks include nodes, edges, and

Task 3. Translate the following sentences from Russian into English using
words from the text.

L.
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Korna ceTb cTaHOBUTCS CAUILKOM CJI0XHOM, OHA MOXET ObITh TPY/I-
HOynpaBJisieMOid MU MacIITaOUPYyEeMOIA.

Ecnu 6b1 nH(popMalius Oblla OpraHM30BaHa B M€papXUUeCKOii CeTH,
€€ ObLJIO OBl JIerdye U3BJIEKaTh.

YToObI ccTeMa MoIJIa 00pabaThiBaTh HEUETKUE JaHHbIE, HEOOXOAUMO
HCIIOJIH30BaTh PACIIMPEHHBIC CEMAaHTUUECKHE CETH.



10.

Task 4.

Ine GBI HU UCITOTB30BAIUCH CEMAHTUYECKHME CETH, OHM BCETna I10-
MOTraloT MOIEJUPOBATD CJAOKHbBIE OTHOLLIEHUSI.

Korna koHI1IenThl HaClIEeoyIOT CBOMCTBA, CETh CTAHOBUTCS OoJjice
3(hHEKTUBHOIMA.

Yo Obl HU CIAYYWIOCh, CEMAHTUYECKUE CETU IIPOIOJIKAIOT UTPATh
BaXXHYIO POJIb B YIIPaBICHUN 3HAHUSMMU.

Ecnu Gbl He CylIeCTBOBAIO CEMAHTUYECKO MayTUHBI, MAILIMHEI He
MOTJIM Obl UHTEPIPETUPOBATH JaHHbBIE CTOJIb 3(OEKTUBHO.

Kaxk To1pK0 OBLIN BBEIEHBI OHTOJIOTHN, COBMECTUMOCTD MEXKIY
Pa3IMYHBIMKM CUCTEMAMU 3HAUUTEIBHO YIIy4YIINIACh.

YToO6bI OTPa3UTh BCIO MOJHOTY 3HAHUIi, HEOOXOIMMO YUUTHIBATh
HIOAHCHI OTHOLIEHUI MEXIY KOHLIEIITAMM.

[ne 661 HU TPEOOBAIOCHh OPraHN30BaTh JaHHbIC, OHTOJIOTMU Ha OCHOBE
CEMAHTUYECKMX CETEM SIBIISTIOTCS HE3aMEHUMbIMU UHCTPYMEHTAMMU.

Choose one of the following topics and write a detailed essay, discussing

the concept and its implications within the context of semantic networks.

1.
2.

The Role of Semantic Networks in Artificial Intelligence.

The Evolution of Knowledge Representation: From Early Models to
Semantic Networks.

Challenges and Solutions in Managing Large-Scale Semantic Networks.
Applications of Semantic Networks in Natural Language Processing.
The Future of the Semantic Web: Opportunities and Challenges.

UNIT 18. CLUSTERING

Clustering is a fundamental concept in data science and machine learning,
used to group a set of objects in such a way that objects in the same group,
or cluster, are more similar to each other than to those in other groups. This
technique is particularly useful in situations where you want to explore the
natural structure of your data without predefined categories. Clustering is an
unsupervised learning method, meaning it does not rely on labeled data, making
itinvaluable in discovering hidden patterns or groupings within large datasets.

There are several types of clustering methods, each with its own strengths
and weaknesses. The most commonly used methods include partitioning
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clustering, hierarchical clustering, density-based clustering, and model-based
clustering. Partitioning clustering, such as the k-means algorithm, divides
the data into a predetermined number of clusters. Hierarchical clustering, on
the other hand, creates a tree-like structure of nested clusters, which can be
either agglomerative (merging clusters) or divisive (splitting clusters). Density-
based clustering identifies clusters as dense regions of data points, useful for
identifying clusters of arbitrary shapes, while model-based clustering assumes
that data is generated by a mixture of underlying probability distributions.

Clustering has a wide range of applications across various fields.
In marketing, it is used to segment customers based on purchasing behavior,
allowing companies to tailor their products and services to specific groups. In
biology, clustering helps in classifying species based on genetic information.
Inthe field of image processing, it can be used to identify and segment different
regions of an image. Additionally, clustering plays a critical role in anomaly
detection, where it helps in identifying data points that do not fit well into any
cluster, potentially indicating fraudulent activity or errors.

While clustering is a powerful tool, it also presents several challenges. One of
the main challenges is determining the optimal number of clusters. In methods
like k-means, the number of clusters must be specified beforehand, which
is not always intuitive. Another challenge is dealing with high-dimensional
data, where the concept of distance (which many clustering algorithms rely
on) becomes less meaningful. Additionally, different clustering algorithms
may produce different results on the same dataset, leading to ambiguity in
interpreting the results. The presence of noise and outliers can also significantly
affect the quality of the clusters formed.

Evaluating the quality of the clusters is another critical aspect of clustering.
Unlike supervised learning, where accuracy can be directly measured against
known labels, clustering requires different evaluation metrics. Internal evaluation
methods, such as silhouette score, Dunn index, and Davies-Bouldin index,
measure the compactness and separation of the clusters. External evaluation
methods, when true labels are available, involve comparing the clustering
results to the known labels using metrics like purity, adjusted Rand index, or
mutual information. Visual methods, such as plotting the clusters in two or
three dimensions, can also provide insights into the clustering performance,
although these are limited by the dimensionality of the data.

68



The field of clustering continues to evolve with advances in machine learning
and data science. Future directions include developing algorithms that can
automatically determine the optimal number of clusters, improving scalability
for large datasets, and enhancing robustness against noise and outliers. Another
promising area is ensemble clustering, which combines multiple clustering
algorithms to produce a more robust and accurate result. Additionally, the
integration of clustering with other machine learning techniques, such as deep
learning, is an exciting avenue that could lead to more powerful and flexible
clustering methods. As data continues to grow in complexity and volume,
the importance of clustering as a tool for extracting meaningful patterns and
insights will only increase.

Task 1. Match the following words and terms from the text with their correct
definitions.

clustering, unsupervised learning, k-means, anomaly detection, density-
based clustering, silhouette score, partitioning clustering, hierarchical
clustering, ensemble clustering, model-based clustering

1. A method of clustering that assumes data is generated by a mixture of
underlying probability distributions.

2. Astatistical measure used to evaluate the quality of clusters by measuring
how similar an object is to its own cluster compared to other clusters.

3. A type of clustering that identifies clusters based on dense regions of
data points.

4. Atechnique that groups data points based on their similarities without
using predefined categories.

5. A method of clustering where data is divided into a predetermined
number of clusters.

6. A type of learning where the algorithm is not provided with labeled
data.

7. The process of identifying data points that do not fit well into any
cluster, often used to detect outliers or fraudulent activities.

8. A popular clustering algorithm that partitions data into k clusters.

9. A clustering method that creates a tree-like structure of nested clusters.

10. A clustering technique that combines multiple clustering algorithms
to produce a more accurate result.
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Task 2. Fill in the gaps in the sentences below using the appropriate words
from the list provided.

segmentation, evaluation, compactness, visualization, optimal,
robustness, insights, scalability, dimensionality, anomalies

In marketing, clustering is used for customer based on
purchasing behavior.
The of the clusters can be measured using the silhouette
score.
The challenge of determining the number of clusters often
arises in clustering tasks.
High data can complicate the process of clustering.
is crucial for clustering algorithms to handle large datasets
effectively.
Visual methods, such as plotting clusters, help in the of
clustering performance.
against noise and outliers is important for maintaining
cluster quality.
Model-based clustering assumes that data is generated by a mixture
of underlying probability distributions, which can provide valuable
into the data structure.
Density-based clustering is particularly useful in identifying
in data, which may indicate errors or fraudulent activities.

10. Ensemble clustering enhances the of clustering results by

combining multiple algorithms.

Task 3. Translate the following sentences from Russian into English using
words from the text.
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1.

Korna naHHbIe UMEIOT BBICOKYIO pa3MEPHOCTh, HEKOTOPHIE AITOPUTMBI
KJ1acTepu3alluyi CTAaHOBSTCS MeHee 3(D(PEeKTUBHBIMU.

Ecau O6b1 aaropuT™ MOT aBTOMAaTUYECKH OMPEIE/ISITh ONTUMAaIbHOE
KOJIMYECTBO KJIACTePOB, aHAIN3 TaHHBIX ObLT ObI rOpa3ao MpolLe.
YToObI MOHSITH CTPYKTYPY JaHHBIX, HEOOXOIMMO IIPOBOIUTH OLICHKY
KayecTBa KJIACTEPOB C IMTOMOILbIO Pa3IMYHbIX METPUK.

I'me 6B1 HU MCIOIB30BaIACH KJIACTepU3allns, BaXKHO YIUTHIBATh
HaJIMYME IIyMa U BEIOPOCOB B TaHHbIX.



5. Korna Bu3yanuszanus KJlacTepoB 3aTpyAHEHa, BO3MOXHO UCITOJIb30-
BaHME IPYTUX METOIOB OLICHKU.

6. Kaxkwue ObI aJITOPUTMBI KJIACTEPU3aLlMK Bl HU MCIIOJIB30BaIN, BCEeraa
cliefyeT MpoBePsITh UX pe3yJIbTaThl HA HATMYKe aHOMAJIUIA.

7. Korga HeoOxonuMo o6padoTaTh 00JIblIKE HAOOPHI JaHHBIX, BaxKHa
MacIITabUPYEMOCTh AITOPUTMOB KJIaCTepU3aLUU.

8. Ecnu 6Bl cerMeHTalsl KJIMEHTOB ObLJIa TPOBeIeHA ITPaBUJIBHO,
MapKEeTUHTOBBIE CTpaTeruy ObUTU ObI OOJIee YCIIeITHbIMU.

9. HesaBucuMo OT TOTO, KaKOIt METOJI KJIaCTepU3alliu Bbl BEIOUpaere,
€ro yCTOMYMBOCTD K IITYMY UTPaeT KIIIOYEBYIO POJib.

10. KakxuMu ObI HA OBLIM UCXOAHbBIE JaHHbIE, TPaBUJIbHAS OLIEHKA KJla-
CTEpOB MPUBEAET K JIYYIITNM PE3yJIETaTaM.

Task 4. Choose one of the following topics and write a detailed essay discussing
your thoughts and findings.

1. The Role of Clustering in Big Data Analytics.
Comparing Different Clustering Algorithms: Strengths and Weaknesses.
Applications of Clustering in Healthcare and Medicine.
The Impact of High-Dimensional Data on Clustering Performance.
Future Trends in Clustering Techniques and Their Applications.

I E

UNIT 19. CLASSIFICATION

Classification isa fundamental concept in data science and machine learning
that involves categorizing data into predefined classes or groups. It is a type
of supervised learning, where the algorithm is trained on a labeled dataset,
meaning the outcome (or class) for each data point is already known. The goal
of a classification model is to learn from this labeled data and predict the class
of new, unseen data points accurately. Common applications of classification
include spam detection in emails, disease diagnosis based on medical records,
and image recognition, such as identifying objects in photographs.

One of the most basic forms of classification is binary classification,
where the data is divided into two distinct classes. For example, a spam filter
classifies emails as either “spam” or “not spam.” However, classification can
also be multi-class, where there are more than two categories. An example of
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multi-class classification is classifying handwritten digits, where the possible
outcomes range from 0 to 9. In this case, the model must distinguish between
ten different classes.

Several algorithms are commonly used for classification tasks, each with
its strengths and weaknesses. Some popular classification algorithms include
decision trees, support vector machines (SVMs), k-nearest neighbors (KNN),
and neural networks. Decision trees are easy to interpret and visualize but can
be prone to overfitting, especially with complex datasets. SVMs are powerful
for high-dimensional spaces but may require extensive computation. KNN is
simple and effective for small datasets but becomes inefficient as the dataset
size grows. Neural networks, particularly deep learning models, are highly
effective for complex tasks like image and speech recognition but require large
amounts of data and computational resources.

The performance of a classification model is typically evaluated using
metrics such asaccuracy, precision, recall, and the F1 score. Accuracy measures
the proportion of correct predictions out of all predictions made by the model.
However, in cases where the classes are imbalanced, meaning some classes
are much more frequent than others, accuracy alone may not be a sufficient
indicator of performance. In such cases, precision (the proportion of true
positive predictions among all positive predictions) and recall (the proportion
of true positive predictions among all actual positives) provide more insight.
The F1 score, which is the harmonic mean of precision and recall, is also
commonly used to balance these two metrics.

Overfitting isa common challenge in classification tasks, where a model
becomes too complex and captures noise in the training data rather than the
underlying pattern. This leads to poor performance on new, unseen data.
Techniques such as cross-validation, regularization, and pruning (in the
case of decision trees) are used to mitigate overfitting. Cross-validation
involves dividing the dataset into several parts and training the model on
different subsets, while regularization adds a penalty to the model complexity.
Pruning simplifies the decision tree by removing branches that have little
importance.

In recent years, ensemble methods like Random Forests and Gradient
Boosting have gained popularity in classification tasks. These methods combine
the predictions of multiple models to improve accuracy and robustness. For
instance, a Random Forest is an ensemble of decision trees, where each tree
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is trained on a random subset of the data. The final prediction is made by
averaging the predictions of all trees, which helps to reduce the variance and
improve generalization.

Classification is an essential tool in data science, with applications
across various domains. From medical diagnosis to customer segmentation
in marketing, classification models help organizations make informed
decisions based on data. Understanding the principles and challenges of
classification, as well as the strengths and limitations of different algorithms,
is crucial for building effective models that perform well in real-world
scenarios.

Task 1. Match the following words and terms from the text with their correct
definitions.

supervised learning, binary classification, multi-class classification,
decision trees, overfitting, cross-validation, regularization, ensemble
methods, precision, recall

1. A machine learning approach where the model is trained on labeled
data.

2. The process of reducing a model’s complexity to prevent it from fitting
noise in the data.

3. A classification task involving only two possible outcomes.

4. An algorithm that splits data into branches to make a decision based
on input features.

5. A technique that combines multiple models to improve prediction
accuracy.

6. A classification task where the model predicts one out of several possible
categories.

7. The process of dividing data into parts to validate the model on different
subsets.

8. The proportion of correctly predicted positive observations to all
observations in the class.

9. The proportion of actual positives that are correctly identified by the
model.

10. When a model is too complex and learns from the noise in the data
instead of the actual pattern.
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Task 2. Fill in the blanks with the correct words from the list provided.

accuracy, variance, datasets, algorithms, patterns, harmonic, training,

generalization, labeled, outcome

Classification models aim to identify underlying in the
data.

Supervised learning involves using data to train the
model.

is a key metric that measures the proportion of correct
predictions.
Overfitting can occur when the model captures noise instead of the
true .
Cross-validation helps to improve the model’s by testing
it on different data subsets.
Regularization techniques add penalties to reduce the model’s

Multi-class classification involves predicting one out of

several possibilities.
The mean of precision and recall gives the F1 score.

Decision trees can be prone to overfitting, especially with complex

10. Ensemble methods like Random Forests combine multiple

to enhance prediction accuracy.

Task 3. Translate the following sentences from Russian into English using
words from the text.
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1.

BaxHo, 4T0OBI MOzEIb KiTacCUbUKAILIMU MOTJIa MTPaBUJIBLHO Mpe-
CKa3aThb KJIaCC HOBBIX JAHHBIX.

Yro Obl HY MPOU3OILLLIO, PETYJISIPU3ALIMS TOMOTAET YIy4IIUTh 0000-
IIAOIIIYIO CITOCOOHOCTH MOJICIIH.

Korna nanHbie pa3nesaeHbl Ha TPEHUPOBOUYHBIE U TECTOBBIC, BaXKHO
YUUTHIBATh OasaHC KJIaCCOB.

I'me ObI HU MCTIOJIB30BAIUCH AEPEBbs PEIICHUI, OHU TOJIXKHbBI ObITh
MPaBUJILHO HACTPOEHbI, YTOOBI U30€KaTh NepeodyUeHUsI.

Mogenu DoJKHBI OBITh IPOTECTUPOBAHBI C UCITOI30BAHUEM TIepe-
KPECTHOM MPOBEPKHU, YTOOBI OLIEHUTH UX TOYHOCTb.



10.

Task 4.

Ecnu 661 He ObLTI0 aHCAMOJIEBBIX METOAOB, CIOXKHbIE 3aJa4U KJlac-
cudukauuu ObLJIM ObI MEHEE TOUHBIMU.

Krnaccudukaims TeKcToB MpUMeHsIeTCsT 111 pa3aeieHusT BeO CTpaHMIL
U CaliTOB MO TeMaTUUYECKUM KaTajoram.

BaiiecoBckas knaccudukanus siBiasieTcsl OMHUM M3 CAMBIX ITPOCTHIX
METOJIOB B KJIaCCU(PUKALIUU TEKCTOB.

Jtg knaccupuimpyeMoro oobeKTa BEIYMCIISIOTCS (DYHKIIUM TIpaB-
JIOMOI00MST KaXKI0ro U3 KJIacCOB.

Meton aHcaMbJieit 6a3upyeTcs Ha AITOPUTMAaX MAIlIMHHOTO OOy4YeHUS,
TeHEepUPYIOLINX MHOXKECTBO KJIaCCU(UKATOPOB 1 pa3e/ISIONIX BCe
00BEKTHI U3 BHOBb MOCTYIAIOLIMX JAHHBIX HA OCHOBE UX YCPEAHEHMSI
WJIV UTOTOB TOJIOCOBAHMSI.

Write an essay on one of the following topics.

. The Role of Classification in Medical Diagnosis and Patient Care.

Challenges of Multi-Class Classification in Real-World Applications.
The Impact of Overfitting on Machine Learning Models and How to
Prevent It.

A Comparative Analysis of Popular Classification Algorithms in Data
Science.

The Importance of Cross-Validation and Regularization in Model
Evaluation.

UNIT 20. COMPUTER GRAPHICS

Computer graphicsis a field of computer science that focuses on creating and
manipulating visual content using computational techniques. It encompasses
a wide range of technologies and methods, from the simple display of images
on a screen to the complex rendering of 3D environments in real-time. The

field is
movies

fundamental to many modern applications, including video games,

, simulations, and virtual reality. By understanding computer graphics,

one can gain insight into how visual content is produced, manipulated, and
displayed across various digital platforms.

The history of computer graphics dates back to the 1950s, when early
computers were first used to generate simple images and shapes. One of the

75



first significant milestones was the development of the Sketchpad system by
Ivan Sutherland in 1963, which allowed users to interact with a computer
using a graphical interface. This was a groundbreaking achievement that laid
the foundation for modern interactive graphics. Over the decades, the field
has evolved rapidly, with advancements in hardware and software leading to
increasingly sophisticated graphical capabilities.

One of the core concepts in computer graphics is the distinction between
raster and vector graphics. Raster graphics are composed of pixels, which are
tiny dots that collectively form an image. Each pixel has a specific color value,
and the image resolution is determined by the number of pixels. In contrast,
vector graphics are made up of paths defined by mathematical equations. These
paths can be scaled infinitely without losing quality, making vector graphics
ideal for logos and other designs that need to be resized frequently. Both
raster and vector graphics have their own strengths and are used in different
applications depending on the requirements.

Rendering is another essential aspect of computer graphics. It refers to
the process of generating an image from a model, which can be 2D or 3D.
Rendering involves several steps, including modeling, texturing, lighting, and
shading. There are two main types of rendering: real-time and offline. Real-
time rendering is used in applications like video games, where images must be
generated quickly to keep up with user interaction. Offline rendering, on the
other hand, is typically used in movie production and allows for more complex
computations, resulting in highly detailed images. The choice of rendering
method depends largely on the intended use of the graphics.

In addition to rendering, animation plays a crucial role in computer
graphics. Animation involves creating the illusion of movement by displaying
a series of images, or frames, in quick succession. This technique is used in
various forms, from traditional 2D animation to advanced 3D animations seen
in movies and video games. The process of animation often involves keyframing,
where the animator specifies the start and end points of a movement, and the
software interpolates the frames in between. Another technique is motion
capture, which records the movements of real actors and applies them to
digital characters, creating realistic animations.

Finally, the applications of computer graphics are vast and varied. In
entertainment, computer graphics are used to create everything from animated
films to photorealistic video games. In design and engineering, they enable the
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visualization of products and structures before they are built. Medical imaging
relies on computer graphics to visualize complex data, such as MRI scans.
Virtual reality (VR) and augmented reality (AR) are also heavily dependent
on computer graphics to create immersive environments. As technology
continues to advance, the field of computer graphics will likely play an even
more significant role in shaping our digital experiences.

Task 1. Match the following words and terms from the text with their correct.

definitions. rendering, raster graphics, vector graphics, animation,
resolution, real-time rendering, offline rendering, modeling, keyframing,
virtual reality

1. The process of generating an image from a model using techniques
like lighting, texturing, and shading.

2. The creation of movement illusion by displaying a series of images in
quick succession.

3. Images composed of pixels, where each pixel has a specific color value.

4. The level of detail in an image, typically measured by the number of
pixels in a raster image.

5. Graphics made up of paths defined by mathematical equations, allowing
for infinite scaling without loss of quality.

6. Rendering that must occur quickly to keep up with user interaction,
often used in video games.

7. The process of creating a digital representation of a 2D or 3D object.

8. A technique in animation where the start and end points of a movement
are specified, and intermediate frames are automatically generated.

9. The method of rendering used in movie production, which allows for
more complex computations and highly detailed images.

10. A simulated environment created using computer graphics, often
experienced with VR headsets.

Task 2. Fill in the gaps in the sentences below using the appropriate word
from the list provided.

photorealistic, interactive, interpolates, mathematical, visualization,
immersive, digital, path, computational, movement
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The software automatically the frames between the
keyframes to create a smooth animation.
models are often used to simulate real-world objects in

a virtual environment.

Engineers rely on computer graphics for the of products
before they are physically built.
The techniques in offline rendering allow for highly

detailed images in movie production.

environments, such as those in VR, provide users with
a realistic experience.
The equations used in vector graphics allow for infinite
scaling without loss of quality.
Video games often require
keep up with player actions.

rendering to ensure the graphics

. A is a sequence of points that define a line or shape in

vector graphics.
rendering can create visuals that look extremely realistic,
as seen in many modern films.

. The illusion of in animation is created by displaying a

series of images rapidly.

Task 3. Translate the following sentences from Russian into English using
words from the text.
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1.

YT06HI co31aTh (OTOpPECATUCTUYHOE N300paKeHe, HEOOXOAUMO
HCTIOJIb30BaTh CJIOKHBIE BBIYMCIUTEIbHBIE METOIBI.

[ne 6b1 BB HU HAXOOWIMCH, BBl MOXKETE MCTIOIb30BaTh BUPTYaIbHYIO
peaTbHOCTb JUISI TIOTPYKEHUS B IPYTOM MUD.

Ecnu 661 y Hac Ob1a BO3MOXHOCTb MCIIOJIb30BaTh PEHAEPUHT B pe-
aJTbHOM BPEMEHM, UTPpa BBIIVIsAAETA ObI HAMHOTO JIyYIIIe.

Korma cozmaeTcss aHnMaIins, BaXkHO YUUTHIBATh MHTEPIIOSIINIO
MEXIy KITIOUeBBIMU KagpaMH.

Kaxk Tonpko Momens OymeT 3aBepliieHa, e€ MOXHO NCIIOIb30BaTh IS
BU3YaJIU3aIMHN IIPOAYKTa.

Kakumu Ob1 HM ObLTM TPEOOBAHMSI TPOEKTA, MaTeMaTUUECKUE TTyTU
BEKTOPHOI rpadmKu o6ecIieyaT BHICOKOE KaueCTBO N300 pakeHNUS.



7. Ecnu 6b1 B pusibMe He ucrnonb3oBalics oddaaiiH peHAEPUHT, OH He
BBIIVISAIEN OB TaK IETATU3UPOBAHHO.

8. HesaBucumo OT cI0XXKHOCTH 00BbEKTa, €ro MOXKHO CMOJETUPOBATh
C TIOMOIIBIO KOMITBIOTEPHOI TpahrKM.

9. Hcnonb3yst KOMITBIOTEPHYIO TpaduKy, BBl MOXKETE CO3IaTh TaK1e
M300pakeHNsI, KOTOPBIe OBLIO OBl HEBO3MOXKHO HAPHCOBATh BPYUHYIO.

10. Bputo OBI JTy4IIIe, ecli ObI Pa3pabOTYNKI MCIIOIb30BAIN PEHIECPUHT
IIJIS1 CO3AaHMsI 00Jiee MHTePaKTUBHOTO OIbITA.

Task 4. Choose one of the following topics and write an essay.

1. The Evolution of Computer Graphics in Video Games.
The Role of Rendering in Modern Film Production.
Vector and Raster Graphics Differences.

The Impact of Virtual Reality on Education and Training.
The Future of Real-Time Rendering in Interactive Media.

nh v

TEXTS FOR RENDERING

Text 1. Computer Science

Computing is part of everything we do. Computing drives innovation in
engineering, business, entertainment, education, and the sciences — and it
provides solutions to complex, challenging problems of all kinds.

Computer science is the study of computers and computational systems.
It is a broad field which includes everything from the algorithms that make
up software to how software interacts with hardware to how well software
is developed and designed. Computer scientists use various mathematical
algorithms, coding procedures, and their expert programming skills to study
computer processes and develop new software and systems.

Computer science focuses on the development and testing of software and
software systems. It involves working with mathematical models, data analysis
and security, algorithms, and computational theory. Computer scientists define
the computational principles that are the basis of all software.

Information technology (IT) focuses on the development, implementation,
support, and management of computers and information systems. IT involves
working both with hardware (CPUs, RAM, hard disks) and software (operating
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systems, web browsers, mobile applications). I'T professionals make sure that
computers, networks, and systems work well for all users.

Computing jobs are among the highest paid today, and computer science
professionals report high job satisfaction. Most computer scientists hold at
least a bachelor’s degree in computer science or a related field.

Principal areas of study and careers within computer science include artificial
intelligence, computer systems and networks, security, database systems, human-
computer interaction, vision and graphics, numerical analysis, programming
languages, software engineering, bioinformatics, and theory of computing.

Learning how to program and code is only one element of the field.
Computer scientists design, develop, and analyze the software and hardware
used to solve problems in all kinds of business, industry, scientific, and social
contexts. And because computers solve problems to serve and enrich people,
there is a significant human component to computer science. Due to the range
and complexity of the projects they take on, computer scientists depend on
both technical knowledge and essential skills like communication, problem
solving, critical thinking, and creativity. Not all computer science professionals
will need every skill listed — because of the broad nature of the field, they have
the opportunity to focus on the skills pertinent to their unique interests and
chosen focus area (which may change over time).

What does the future of computer science look like? There’s no end in sight!
Computing has permeated our lives and its influence just keeps growing — from
the apps on our phones to any device with a computer processor, computing
is here to stay.

Future opportunities in computing are without boundaries. Across virtually
every industry, computer science professionals are engaged in programming,
systems analysis, database administration, network architecture, software
development, research, and more.

Text 2. Chomsky Hierarchy in Theory of Computation

The Chomsky Hierarchy in Theory of Computation (TOC), named after
the renowned linguist and cognitive scientist Noam Chomsky, is a fundamental
concept in the field of theoretical computer science. It classifies formal grammars
and languages into four distinct levels, each with increasing expressive power.
This hierarchy provides valuable insights into the capabilities and limitations
of computational models, shedding light on the nature of computation itself.
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Formal grammars serve as a foundation for describing the structure of
languages in a precise and systematic manner. They consist of a set of rules
that define how strings of symbols can be generated. In this context, language
refers to a set of strings composed from a given alphabet, which is a finite
set of symbols. The Chomsky Hierarchy in TOC is composed of four levels,
organized in increasing order of complexity and generative power.

At the lowest level of the hierarchy, we have regular languages. These
languages can be described using regular expressions or recognized by finite
automata. Regular languages have simple rules for pattern recognition and
are suited for tasks like lexical analysis in programming languages.

Context-free languages are one level higher in the hierarchy. They can be
described using context-free grammars. These grammars consist of rules that
define how non-terminal symbols can be replaced by sequences of terminal
and non-terminal symbols. Context-free languages are commonly used to
define the syntax of programming languages and are recognized by pushdown
automata.

Context-sensitive languages extend the expressive power of context-free
languages by allowing rules that take into account the context in which symbols
appear. This level of the hierarchy is recognized by linear-bounded automata,
which have limited tape space for computation. Context-sensitive languages
capture certain linguistic constructs that context-free grammars cannot.

At the highest level of the Chomsky Hierarchy in TOC, we have recursively
enumerable languages. These languages can be generated by unrestricted
grammars or recognized by Turing machines. Recursively enumerable languages
encompass all possible languages that can be computed, making them the
most powerful class in the hierarchy. However, this power comes at the cost
of undecidability and uncomputability for many problems.

The Chomsky Hierarchy in TOC has profound implications for the theory
of computation and linguistics. First of all, as we move up the hierarchy, the
complexity of recognizing languages increases. Regular languages can be
recognized in linear time, context-free languages in polynomial time, and
context-sensitive languages in non-deterministic polynomial time. Recursively
enumerable languages can take an infinite amount of time for recognition,
depending on the specific Turing machine configuration.

The hierarchy allows us to classify languages based on their generative
power. This classification is not only relevant for computer science but also
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for linguistics. Natural languages, such as English or Spanish, are generally
more expressive than the formal languages described by regular or context-
free grammars.

The Chomsky Hierarchy in TOC establishes the limits of what can be
computed within different computational models. For example, certain
problems are inherently beyond the scope of context-free grammars or even
Turing machines. This understanding has direct applications in algorithm
design, complexity analysis, and the study of undecidability.

The Chomsky Hierarchy in TOC stands as a fundamental framework for
understanding the capabilities and limitations of computational models. Its
division of formal grammars and languages into four distinct levels provides a
structured perspective on the complexity of language recognition and generation.
From regular expressions used in text search to the complexity of programming
language syntax, the Chomsky Hierarchy in TOC’s influence is pervasive
and enlightening, shaping our understanding of computation’s boundaries
and potentials.

Text 3. Visual Programming

Visual programming is an approach to software development where, instead
of writing code in a text-based language, you use a graphical interface to create
and connect visual representations of concepts and functions. These visual
elements can include icons, symbols, and diagrams that logically represent
the flow of data and the control structure of the program.

This form of programming is especially beneficial for visual learners or
educational purposes where the understanding of programming concepts is
still being developed. It can also accelerate development by providing a more
intuitive way for programmers to express their ideas and logic without the
syntactical overhead of traditional coding.

During the 1960s to 1970s decade, people were already tinkering with
graphical representations of logic through flowchart-based systems like Graphic
Input Language (GralL) and Pygmalion. These early visual programming
languages were used to help people visualize their code and simplify the
programming process by allowing users to create programs without having to
deal with text-based code.

The concept continued until the 1990s when visual programming began
to take off. It was the era when computers had upgraded into decent graphical
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interfaces. Apple released a visual abstraction tool called Hypercard in 1987,
and Microsoft released Visual Basic in 1991. Since then, visual programming
hasbecome more popular, with visual programming languages like Scratch and
Flowgorithm being used in schools to teach children the basics of programming
and coding.

Visual programming has carved out a valuable niche in the software
industry, appealing to a diverse range of users — from beginners and educators
to experienced engineers looking to streamline complex systems. In commercial
settings, visual programming environments enable rapid prototyping, allowing
developers to quickly create, test, and iterate on new ideas or features without
needing extensive code. Tools such as visual IDEs and node-based editors are
increasingly used for developing games, interactive content, and applications
where user experience design is crucial.

The impact of visual programming is not limited to development speed;
it also opens the door to collaboration between professionals who may not be
proficient in traditional coding languages yet have a deep understanding of
the logic and processes that govern software development. This democratizes
software creation, empowering project managers, designers, and subject matter
experts to contribute directly to product development. As technology continues
to evolve, the role of visual programming in simplifying and expediting the
software development life cycle remains an exciting prospect.

Visual programming eliminates many barriers that once made computer
programming seem inaccessible and formidable, especially for new learners
and non-technical individuals. However, it’s important to note that it also has
its limitations. With that said, here are some advantages and disadvantages of
visual programming.

First of all, visual programming is easier to learn than traditional coding
because it utilizes graphical symbols and visual elements, making it more
accessible to beginners. Debugging visual programs is simpler compared
to text-based programming, which can save time and effort during the
development process. Its efficiency and speed make it a favorable choice for
many developers, allowing for quicker project completion. The use of visual
elements aids in easier retention of instructions, enhancing the learning
process for users. Additionally, its visual nature enables the creation of
complex visual output, such as graphs and visualizations, adding versatility
to its capabilities.
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As for disadvantages, accessing and modifying the code of visual
programming languages can be challenging due to the graphical nature of
the interface, making it less intuitive for direct code manipulation. While
visual programming languages offer simplicity, they may lack the flexibility
and robustness of traditional programming languages, limiting the range of
potential applications. Debugging visual programs can pose challenges, as the
visual representation may obscure the underlying logic, making it difficult to
trace errors and identify issues. Adoption of visual programming languages
often necessitates purchasing specialized software, which may not align with the
needs or preferences of all users, potentially limiting accessibility and adoption.

In the modern digital landscape, visual programming is a formidable
asset, catering to seasoned developers and newcomers alike. By introducing
an intuitive, visually-driven approach to programming, it tears down barriers
to entry and democratizes the art of software development.

Whether the goal is to educate the youth on the principles of logic and
computation, streamline data management in professional settings, or
experiment with personal projects, visual programming is a versatile tool
that adapts to diverse needs and aspirations. As the field continues to evolve,
it promises to enhance creativity and efficiency, reaffirming the potential of
visual programming to revolutionize how we interact with technology and
each other in the connected world.

Text 4. Android Operating System

The Android operating system is a mobile operating system that was developed
by Google (GOOGL) to be primarily used for touchscreen devices, cell phones,
and tablets. Its design lets users manipulate the mobile devices intuitively, with
finger movements that mirror common motions, such as pinching, swiping,
and tapping. Google also employs Android software in televisions, cars, and
wristwatches — each of which is fitted with a unique user interface.

The Android operating system was first developed by Android Inc., a
software company located in Silicon Valley before Google acquired it in
2005. Investors and electronics industry analysts have questioned Google’s
true intentions for entering the mobile market space since that acquisition.
But in any case, soon thereafter, Google announced the impending rollout
of its first commercially available Android-powered device in 2007, although
that product actually hit the marketplace in 2008.
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Since then, software and application developers have been able to use
Android technology to develop mobile apps, which are sold through app
stores, such as Google Play. And because it is developed as a Google product,
Android users are given the opportunity to link their mobile devices to other
Google products, such as cloud storage, email platforms, and video services.

The Android source code is released in an open-source format to help
advance open standards across mobile devices. However, despite being released
as “open,” Android is still packaged with proprietary software when sold on
handset devices.

The emergence of Android created a new rivalry between smartphone
manufacturers, with Apple (AAPL) serving as Google’s chief competitor. To
some, this competitive dynamic mirrors that of the “cola wars” between Coca-
Cola (KO) and Pepsi (PEP) over the past 40 years, where no clear winner or
loser has emerged. Android was the most popular operating system on mobile
devicesas 0of Q12022, with 23.7 % of the global market share while Apple’siOS
was in second place with 18 %, according to International Data Corporation.

The increased popularity of the system has also led to a number of patent-
related lawsuits, including a lawsuit brought forth by Oracle (ORCL). In 2010,
the company alleged that Google unlawfully used Java APIs to develop its
Android software. In April 2021, the case was decided with the Supreme Court
ruling 6—2 in Google’s favor.

While Android offers users a viable alternative to other mobile operating
systems, several limitations still remain. On the developer side, coding complex
user experiences and interfaces is a difficult task that demands a greater reliance
on Java than Objective-C. For users, the apps on the Android Market tend to
have lower standards than comparable app stores.

In other words, the apps have lower security profiles and make users more
susceptible to data breaches. Meanwhile, Android’s lack of a voice-controlled
assistant and its heavy dependence on advertising can repel some users.

Text 5. Linus Torvalds

Linus Torvalds (born December 28, 1969, Helsinki, Finland) isa Finnish
computer scientist who was the principal force behind the development of
the Linux operating system.

At age 10 Torvalds began to dabble in computer programming on his
grandfather’s Commodore VIC-20. In 1991 while a computer science student at
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the University of Helsinki (M.S., 1996), he purchased his first personal computer
(PC). He was not satisfied, however, with the computer’s operating system (OS).
His PCused MS-DOS (the disk operating system from Microsoft), but Torvalds
preferred the UNIX operating system he had used on the university’s computers.
Consequently, he decided to create his own PC-based version of UNIX.

Months of determined programming work yielded the beginnings of an
operating system known as Linux. In 1991 Torvalds posted a message on
the Internet to alert other PC users to his new system, made the software
available as a free download, and, as was a common practice among software
developers at the time, released the source code, which meant that anyone
with knowledge of computer programming could modify Linux to suit their
own purposes. Because of their access to the source code, many programmers
helped Torvalds retool and refine the software, and by 1994 Linux kernel
(original code) version 1.0 had been released.

Although Torvalds purposely made Linux open source, he would send
abusive emails to those who made changes he disagreed with. Megan Squire,
a computer science professor at Elon University, stated in a 2018 interview in
The New Yorker that the emails may have contributed to the male-dominated
Linux development community, as women may have found receiving the
insulting messages to be more isolating than men may have found them. In
2018 Torvalds announced in a post to a Linux mailing list that he would step
down as lead developer at Linux “to get help on how to behave differently.”
He admitted that he had never been a “people person.”

Operating Linux required a certain amount of technical acumen; it was not
as easy to use as more popular operating systems, such as Windows, Apple’s
Mac OS, or IBM OS/2. However, Linux evolved into a remarkably reliable,
efficient system that rarely crashed. Linux became popular in the late 1990s
when competitors of Microsoft began taking the upstart OS seriously. Netscape
Communications, Corel, Oracle, Intel, and other companies announced plans
to support Linux as an inexpensive alternative to Windows. In addition to
Linux being free, its source code can be viewed and freely modified by anyone,
unlike in a proprietary OS. This means that different language versions can be
developed and deployed in markets that would be too small for the traditional
companies. Also, many organizations and governments have expressed security
reservations about using any kind of computer software containing code that
cannot be viewed.
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Combined with Apache, an open-source Web server, Linux accounts for
most of the servers used on the Internet. Because it is open source, and thus
modifiable for different uses, Linux is popular for systems as diverse as cell
phones and supercomputers. Android, Google’s operating system for mobile
devices, has at its core a modified Linux kernel, and Chrome OS, Google’s
operating system, which uses the Chrome browser, is also Linux-based. The
addition of user-friendly desktop environments, office suites, browsers, and
even games helped to increase Linux’s popularity and make it more suitable
for home and office desktops.

In 1997 Torvalds took a position with Transmeta, a microprocessor
manufacturer, and relocated to California. Six years later he left the company
to work as a project coordinator under the auspices of the Open Source
Development Labs (OSDL), a consortium created by such high-tech companies
as IBM, Intel, and Siemens to promote Linux development. In 2007 OSDL
merged with the Free Standards Group to form the Linux Foundation. In 2012
Torvalds was awarded the Millennium Technology Prize by the foundation
Technology Academy Finland.
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