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BCTYII

CyuyacHe TpaKTyBaHHS L€l OCBITHROIO TMpoIecy Y
BITYM3HSHOMY Ta 3apyOiKHOMY TpOCTOpi BHILIOI OCBITH TiCHO
OB’ si3aHe 13 3aBIaHHAMH (popMyBaHHS B MaHOYTHIX (haxXiBIIiB pi3HUX
ramy3eil OCHOBHUX yMiHb 1 KOMIIETEHTHOCTEH, SIKi HEOOXITHI I
yemimHoro npokuBaHHg B XXI cromitri. Cepea HU3KM KIIIOYOBUX
YMiHb HHHIOIHBOTO CTONITTA BYEHI-TIEAarord Ta METOJIUCTH-
MIPAKTUKH BUIUISIOTH KOMyHIKATHBHI BMiHHS Ta 3710HOCTI. KynmbTypy
CHIUJIKYBaHHS CBOTOAHI HEOOXiJHO MOCHIIOBHO QopMmyBatu i
PO3BHBATH B TICHOMY 3B’SI3KY 3 aKaJeMiuHHUMHU Ta iHpoOpMaIiitHUMH
BMIHHAMH W TOTOBHICTIO BHpINIyBaTH KOMYHIKATHBHI 3aBIaHHS
OJIHOYACHO PIJHOI Ta 1HO3EMHUMH MOBaMH. be3 KOMYyHIKaTHBHOI
KOMIICTCHTHOCTI HEMOJKJIMBO 3JIHCHIOBATH peduiekcito, TOOTO
edeKTHBHE TUTAaHYBaHHA Ta MPOEKTYBaHHSI OCOOMCTOI OCBITHBOI Ta
mpodeciiinoi  Tpaekropii. BaxkmuBum  3aco0oM  dopMyBaHHS
IHIIOMOBHOT ~ KOMYHIKaTHBHOi ~ KOMIIETEHTHOCTI  CTYJIEHTIB,
HeoOXimHO1 B ixHIM MaiOyTHIA mpodeciiiHiil iSTBHOCTI, CIYXHUTbH
iHO3eMHa MOBa MPO(ECiHHOTO CITIIIKYBaHHS.

BuB4eHHsi aHTmiiicbkoi MOBH TNpPO(ECIHHOTO CIHiIKYBaHHS
BKpall HeoOXiJHe Ui MiJATOTOBKH JOCBIMYCHUX (axiBIIB y cdepi
KOMIT'FOTEpHUX HayK Ta IH)KeHepii, NpPUKIAJIHOI MaTeMaTWKu M
iHpOpMaIiHHUX TEXHOJOTiH B iHAycTpil Ta Oi3Heci. OCHOBHUMH
3aBJIaHHSAMH 11i€i JUCHUIUIIHU € MOJAIBIIMKA PO3BUTOK MOBHHX,
MOBJICHHEBUX Ta COIIIOKYJIBTYPHHX YMiHb 1 HaBHYOK MaHOyTHiX
MaricTpiB nomynsipHoi ckorofHi [T cdepu B ycix BUIax MOBICHHEBOT
JISUTLHOCTI: TOBOpPIHHI, ayJlilfOBaHHI, YATaHHI, MUCbMI Ta TEPeKIIaIi
(axoBoi niTeparypu neBHoi cepu. Y nporeci BUBUCHHS aHTIIIHCHKOT
MOBH TPO(ECIHHOTO CIUIKYBaHHS BaXKJIIMBO CKOHIIEHTPYBAaTH yBary
MaiiOyTHIX MaricTpiB Ha TaKUX CKJIaJOBUX 3MICTy OCBITH, SIK
npeaMmerHa  iHdopmaris, yMiHHS ~TpamoBatd 3 (haXxoBOIO
JTEpaTypor0, CTBOPIOBATH BIACHI MPOMYKTH (IIpe3eHTarii, ecce,
noptdonio), OpaTtu y4acTh B AIIOBIH KOMYyHIiKalii.

3anpornoHoBaHI METOJMYHI BKAa3IBKH Ta 3aBIaHHS MICTSATh
npenMeTHy iHpopMmarito 3a ¢axom. Tekctu g poboTH
CTPYKTYpPOBaHO 32  TEMAaTHYHMMH  po3AiiamMu  (IPUKIAJIHA
MateMmaTHKa, iH(GOpMaIliiiHi TexHojorii B Oi3HECI, KOMII IOTEPHI
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HayKl Ta KOMITIOTepHA IHKEHepis) W BimiOpaHO 3 alanTOBaHUX
CTIeITiaTi3oBaHUX TEKCTIB 3 BITYM3HAHMX Ta OPHUTIHATHHHUX
AHIIOMOBHUX JiKepe. Takox 3amporoHOBaHO HU3KY 3aB/IaHb 1 BIPaB
JUIsl PO3BUTKY MOBIICHHEBUX YMiHb T4 MOBHUX HAaBHUOK (JICKCHYHHX,
rpaMaTudHuX, opdorpadiuanx). Y 3aBHaHHIX aKIEHTOBAHO Ha
OCOOIMBOCTSIX Tally3eBOi TepMIHOJOTII, MO crpusie (OpPMyBaHHIO
HaBUUYOK MpodeciiHOro Ta AiI0BOr0 MIKKYJIBTYPHOTO CIiJIKYBaHHS
AHTTIHACHKOI0 MOBOIO. BaKIIMBOIO CKIAZOBOIO KYpCy € TpaKkTHKa
MepeKyiangy crenianbHoi (paxoBoi JmiTepaTypu Ta (opmyBaHHS B
ManOyTHIX MaricTpiB-alTiBIIiB 30aTHOCTI MpaIoBaT B
MIKHapOJAHOMY KOHTEKCTI.

Meta METOAMYHMX BKa3iBOK 1 HaBYaJbHMX 3aBJaHb —
JIOTIOMOTTH MaOyTHIM (axiBIsIM 3a3HaueHOi chepr OpPieHTYBATHUCS B
MOTOIl AHIJIOMOBHOI iH(opMmalii Ta HaBYMTH iX CTBOPIOBATH,
BUIUIITA Ta apxiByBaTH 3i0paHy iH(poOpMaIlifo, BUAUIATH 0a30Bi
po0JieMu Taiy3i iHpopMaIifHIX TEXHOIOTiH, KOMIT IOTEPHHUX HayK,
KOMIT'IOTEpHOi ~ iHKeHepii  Ta  TPUKIAJHOT  MaTeMaTHKH,
JOTPUMYBATHCS HOPM YCHOTO 1 IHMCHMOBOTO CIIUIKYBaHHS (Ha
MIPHUKJIAJ TMiITOTOBKH JIOTIOBiI 1 Mpe3eHTallii BUCTYITy Ha HAYKOBO-
MPaKTU4HIA KOH(epeHIii, orsiay JiTeparypy 3a GpaxoM, HAHUCAHHS
ecce).



METHODICAL RECOMMENDATIONS FOR
MASTER'S STUDENTS IN IT SPHERE

The Structure and Content of ENGLISH for Specific
Purposes (ESP) for the students of Applied Mathematics,
Information Technologies in Business, Computer Science and
Computer Engineering

This subject belongs to the basic components in the Curriculum
of training Master's students in Ukrainian higher educational
institutions. The graduates of the second educational level should
obtain the English language proficiency level B2+ which ensure their
foreign language communicative competence in modern society for
effective functioning in academic and professional spheres. Today the
university instruction in our country should further develop foreign
language communicative competences of Master's students due to
growing trends of their international academic mobility which have
been promoted by Bologna agreements. According to the Common
European Framework of Reference for Languages (2001) the content
of professional training realization of future Master's students should
be closely connected with their foreign language skills and aptitudes.

The principles of ESL Curriculum construction for the future
Masters of Science are based on the ideals of internationalism,
democracy and equal opportunities of young people to have access to
language learning and teaching. Based on the principle of
plurilingualism the Curriculum is adapted to European academic space
and it opens wide international opportunities for the students. The
innovative character of the Curriculum is defined by the influence of
the following factors: developing intercultural and interlanguage
communication and supporting the students” opportunities to
sociocultural studies.

The language skills of the students are directed to the
knowledge and aptitudes to use lexical, grammatical, semantic and
orthographic norms of this or that language which are important
components of the professional communicative competence. This
competence is connected with the ability to use foreign language for
communication in real life academic and job related fields and
situations of professional communication. Due to the fact that the
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Master’'s degree programs are diverse, there are no unified
recommendations to the construction of Core Curriculum learning
objectives and Course design. Professional communicative
competence includes the development of linguistic skills by means of
performing job oriented tasks, projects, presentations, exercises and
learning special vocabulary in the sphere (terminology). For highly
developed competence in the professional communication will be
mandatory to use team teaching by language and subject specialists
and also personal motivation intentions of the future professionals in
Computer Engineering, Computer Science, Applied Mathematics and
Information Technologies in Business.



The Main Requirements for Syllabus Design

The English for Specific Purposes Syllabus is directed on the
students with B1+ proficiency level on the period of admission. It
includes two modules which consist of job related skills and the bases
of business communication in professional sphere. The aim of the ESP
course is to develop English language competence of students on the
frames of effective communication in the academic and special
professional environment.

The objectives of the course:

- understand the main ideas and content of information in the
processes of debates, formal discussions, talks, lectures;

- read and understand authentic texts, special literature from
professional journals or Web-based resources;

- know the bases of understanding instructions, specifications
for operating devices, instruments and other types of equipment;

- equire the skills how to make professional correspondence of
different types (letters, e-mail communication etc.);

- participate in different students™ forums (seminars, debates,
scientific and practical conferences, meetings);

-react to the messages, instructions in engineering
environment;

- prepare individual presentations on the topics of computer
engineering, computer sciences and applied mathematics, information
technologies in business;

- write professional correspondence, business correspondence
(CV, letter of application for employment, cover letter, resume); take
part in job interview in order to receive a nice job ;

- prepare academic assignments, reports, reviews in standard
norms;

- write an essay on the actual problem of engineering.

The Content of the Curriculum in ESP for Master™ s Students is
based on international levels of proficiency and corresponds to the
national qualification levels. It includes the professionally oriented
content (fields of subject knowledge), situational context, pragmatic
skills and abilities. The purpose of the Curriculum is to help students
to achieve language proficiency on B2+ and C1 levels. For this aim
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realization students™ academic activities should be concentrated on the
development of their foreign language communicative competence
which includes the skills in the following areas: language and
linguistic competences, socio-cultural competence, professional
communicative competence. In this aspect the defined competences
are characterized from the point of view of students™ language
behavior in specialism- related spheres and situations of every day
academic and professional activities.

Language skills are treated as integral part of linguistic
competence and can be formed with help of speaking skills, skills in
listening comprehension, reading and writing skills and skills of
translation and reviewing specialism-related literature. In this case the
students should develop their personal study skills which benefit to the
creation of learning opportunities and learning environment.

Linguistic competence of Master’s students means knowledge,
skills and abilities to use correctly such language forms as lexical,
grammatical, phonological, semantic and orthographic ones. Lexical
competence deals with the skills of selection of lexical elements
including terminology in a separate sphere (profession). Grammatical
competence is connected with knowledge and abilities to use
grammatical forms and resources of language which help to perform
communicative tasks. Semantic competence which deals with learning
professional terminology is closely connected with skills of
controlling the organization of meaning. Phonological and socio-
cultural competences of students are obligatory to develop in all stages
of tertiary education. And professional communicative competence is
considered to be as the highest result by the end of the ESP course.

Professional skills as the integral part of professional
communicative competence are formed during the following types of
language activities, such as listening comprehension, speaking
activities, reading of different kinds, writing (essay) and translation of
special texts.

1. Students™ professional skills in listening comprehension
should include the abilities:

- to understand the main content and ideas in extended
discussions, debates, seminars, other types of conversations dealing
with special field of engineering;



- to understand in detail the telephone conversations and
situations of business meetings and negotiations;

- to identify speakers attitude ant reaction in business and
professional communication processes;

- to differentiate the people’s talks with fellow students,
colleagues, employers, representatives of different age and social
groups, etc.

2. Speaking activities of students should combine the abilities
to produce dialogues and monologues :

- to take an active part in professional forums, meetings,
conferences in academic and professional context;

- to carry out fluent interview, report on academic and field
related topics;

- to develop the skills on analysis and logical skills in
discussion of important problems in engineering sphere;

- to react appropriately speaking in situations of everyday life
problems, social, academic, engineering problems;

3. Reading skills and abilities should be of the following types:

- to receive information, ideas, answers for the questions
independently from a wide range of modern resources, such as
specialism related texts, articles, text books, journals, etc;

- to read and understand the information from field related
texts paying attention to terminology, abbreviations and using
reference sources;

- to know how to do information search in the Internet and in
library catalogues;

- to understand the meaning of correspondence related to
professional field,;

- to react on the important instructions and rules from
reference books using the field related vocabulary and terminology
and the help of special dictionaries.

4. Writing skills should be formed of the next types:

- to know how to write business and professional letters with
the aim of searching for a job, describing personal data, experiences
in academic and professional activities;

- to write field related essays giving arguments and personal
attitudes towards current problems of special engineering;
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- to note the important information during the lectures,
seminars, workshops, conferences.

5. Translation skills obtained:

- toread and translate with the help of dictionaries texts which
contain the information about the developments in specialism related
engineering;

- to understand the main ideas and principles how to do
different types of translation (adequate translation, review,
annotation);

- to prepare personal glossary ( to 100 terms) in the special
field of engineering.

Another important Master's students activity in the course of
English for Specific Purposes is project work development. Project
work gives the opportunity for them to move from the university
studied to the world of engineering profession in social life with help
of modern information communicational technologies. In the process
of project development students learn to work in small groups (team
work) sharing ideas, approaches, resources, using their
communication styles and creative abilities. Thus, students
demonstrate during the project work more cooperation than
competition skills in order to develop a joint product. Usually the
students’ projects can obtain the following final forms: presentation,
review, report, small experimental product, poster session, etc.

Project work is closely connected with combination of skill-
based and traditional practical classroom activities. It comprises the
following stages of its development: 1) preliminary discussion of the
main problem of the project, 2) setting the project objective, 3)
creation of the plan, 4) language activities, 5) the main research part
of the project, 6) collecting the data for the project, 7)
recommendations and propositions from the team members, 8)
generating the final variant of the project, 9) presentations of project
results for discussion, 10) evaluation procedures. During project work
development are usually used a number of pedagogical forms and
methods, among them we practice brainstorms, working in the team,
mapping out project stages, discussing the students™ plans, making
participants aware of evaluation criteria, demonstration of
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presentation. The language skills which the future masters obtain
during the project development should be of the following types:

- listening skills (for details, for different attitudes, for teacher’s
opinion),

- speaking skills (the art of discussion, arguing, giving relevant
explanations, proposing new ideas, responding to the questions and
expressing personal ideas, interpreting data,

- reading skills (reference to prior reading, intensive and
extensive reading, reading with understanding of main ideas of the
texts, making plan and summary of the texts) ,

- writing skills (using professional vocabulary for preparation
of an esseys, describing the content of texts, note-making work,
personal propositions, filing a number of forms).

- The Syllabus in ESP for Master’s students in Applied
Mathematics, Information Technologies in Business, Computer
Science, and Computer Engineering is based on the Core ESP
Curriculum and should be realized through the main aims: 1) practical,
2) educational, 3) developmental, 4) cognitive, 5) socio-cultural. The
Syllabus plan and structure (two modules) is developed by the staff of
the foreign languages department of the university with the credits and
hours defined in the degree program. The first module deals with
business communication (searching the job, application documents —
resume, cover letter, job interview) and the second one is connected
with tools and techniques of field related communication (reading and
translation of texts, types of translation, learning terminology, extra
linguistic means of communication, preparing presentation and
annotation to graduate Master's paper, academic writing (essay)).
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Unit I. Reading activities

Different types of reading is the integral part of formation the
professional foreign language communicative competence of the
future IT professionals. Reading field related texts has the aim to
develop students™ abilities to find and select the relevant information
on general and special topics on computer engineering, computer
sciences, information technologies and applied mathematics. By the
end of the course students should be able to: 1) understand the main
ideas of authentic texts in the sphere of this type of engineering
(equipment, appliances, devices, innovative technologies, inventions),
2) work with professional correspondence in these spheres, 3)
distinguish between relevant and non-relevant information, important
and less important facts and phenomena, 4) guess the meaning of
unfamiliar word combinations from the context, 5) use the
terminology of the sphere, 6) read the sociocultural information with
critical thinking and creative approach.

Texts for Reading and Problem-Solving Tasks

Text 1. On the Way from Pure Mathematics to Applied
Mathematics

Applied mathematics is the branch of mathematics that focuses
on the practical application of mathematical principles to solve real-
world problems. Unlike pure mathematics, which is primarily
concerned with abstract concepts and theoretical developments,
applied mathematics seeks to use mathematical methods and
techniques to address specific challenges in various fields such as
science, engineering, economics, and computer science.

One of the key aspects of applied mathematics is its
interdisciplinary nature. Applied mathematicians collaborate with
professionals in other fields to develop mathematical models,
algorithms, and computational techniques that can be used to analyze
data, make predictions, optimize processes, and design systems. These
collaborations often involve translating real-world problems into
mathematical formulations, solving mathematical equations or
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simulations, and interpreting the results in the context of the original
problem.

Applied mathematics encompasses a wide range of areas,
including;:

- Mathematical Modeling which involves creating
mathematical representations of real-world phenomena, systems, or
processes. Models may be deterministic or stochastic and can range
from simple analytical expressions to complex numerical simulations.

- Numerical Analysis which deals with the development and
analysis of algorithms for solving mathematical problems numerically.
This includes techniques for approximation, interpolation, integration,
optimization, and solving differential equations.

- Statistics and Probability helps applied mathematicians use
statistical methods and probability theory to analyze data, estimate
parameters, test hypotheses, and make predictions. These techniques
are widely used in fields such as finance, insurance, healthcare, and
market research.

- Optimization involves finding the best solution to a problem
from a set of feasible alternatives. Applied mathematicians develop
optimization algorithms and techniques to optimize resource
allocation, production processes, logistics, scheduling, and decision-
making.

- Dynamical Systems theory studies the behavior of systems
that evolve over time. Applied mathematicians use dynamical systems
theory to analyze stability, predict future states, and control the
behavior of complex systems in physics, biology, ecology, and
engineering.

- Operations Research applies mathematical methods to
optimize decision-making and resource allocation in complex
systems. It includes techniques such as linear programming, integer
programming, network optimization, queuing theory, and game
theory.

- Computational Science combines mathematical modeling
with computer simulation and numerical analysis to study complex
systems and phenomena. Applied mathematicians develop
computational algorithms and software tools to simulate and analyze
physical, biological, and social processes.
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Overall, applied mathematics plays a vital role in addressing
practical challenges and advancing knowledge across various
disciplines. By providing mathematical tools and techniques for
problem-solving, analysis, and optimization, applied mathematicians
contribute to scientific discoveries, technological innovations, and
improvements in society's well-being.

Several famous scientists have made significant contributions
to the field of applied mathematics, shaping our understanding of the
natural world and revolutionizing technology and industry. Here are
some notable figures and their contributions:

1. Isaac Newton (1643-1727): Newton is perhaps best known
for his contributions to physics and calculus. His development of the
mathematical principles of calculus laid the foundation for modern
applied mathematics, enabling the precise description and analysis of
physical phenomena such as motion, gravity, and fluid dynamics.

2. Leonhard FEuler (1707-1783): FEuler was a prolific
mathematician whose work spanned many areas of mathematics,
including calculus, number theory, and graph theory. His contributions
to applied mathematics include the development of the Euler method
for solving ordinary differential equations, as well as numerous
theorems and formulas in mechanics, fluid dynamics, and geometry.

3. Joseph-Louis Lagrange (1736-1813): Lagrange made
significant contributions to mechanics and mathematical analysis. His
work on the calculus of variations laid the groundwork for
optimization theory, while his formulation of Lagrangian mechanics
revolutionized the study of classical mechanics and celestial
mechanics.

4. Carl Friedrich Gauss (1777-1855): Gauss was a pioneering
mathematician who made fundamental contributions to number
theory, algebra, and geometry. His work on the method of least squares
laid the foundation for statistical analysis and regression analysis,
while his contributions to differential geometry and magnetic theory
had profound implications for physics and engineering.

5. George Boole (1815-1864): Boole was a mathematician and
logician who is best known for his development of Boolean algebra.
His work laid the foundation for modern computer science and digital
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logic, enabling the development of digital computers and electronic
circuits

6. Henri Poincaré¢ (1854-1912): Poincaré was a French
mathematician who made significant contributions to topology,
celestial mechanics, and dynamical systems. His work on the three-
body problem in celestial mechanics laid the foundation for chaos
theory, while his contributions to topology had a profound impact on
modern mathematics and theoretical physics.

7. Alan Turing (1912-1954): Turing was a British
mathematician and computer scientist who is best known for his work
on computability theory and the development of the Turing machine,
a theoretical model of computation. His work laid the foundation for
modern computer science and artificial intelligence, revolutionizing
the way we think about computation and information processing.

These are just a few examples of the many scientists who have
made significant contributions to applied mathematics. Their work
continues to inspire and influence researchers in fields ranging from
physics and engineering to biology and economics, shaping our
understanding of the world and driving technological innovation. In
the realm of modern science, numerous scientists continue to make
groundbreaking contributions to applied mathematics, pushing the
boundaries of knowledge and innovation. Here are some notable
contemporary scientists and their impactful contributions to the field:
Terence Tao, Ingrid Daubechies, Cedric Villani, Maryam Mirzakhani,
Stephen Wolfram, Elon Musk, Katherine Johnson.

1. Terence Tao has made significant contributions to various
areas of mathematics, including harmonic analysis, partial differential
equations, and number theory. His work on the distribution of prime
numbers and the Navier-Stokes equations has advanced our
understanding of complex mathematical phenomena and has practical
implications in physics and engineering.

2. Ingrid Daubechies is a prominent mathematician known for
her pioneering work in wavelet theory and signal processing. Her
research laid the foundation for the development of wavelet
transforms, which have become essential tools in data compression,
image processing, and digital communications.
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3. Cédric Villani is a Fields Medal-winning mathematician
whose research focuses on mathematical physics, kinetic theory, and
optimal transport. His work on the theory of nonlinear Landau
damping has implications for understanding plasma physics and
astrophysics, while his contributions to optimal transport theory have
applications in economics, biology, and meteorology.

4. Maryam Mirzakhani (1977-2017 was a pioneering
mathematician who made significant contributions to the study of
Riemann surfaces and hyperbolic geometry. She became the first
woman to win the Fields Medal in 2014 for her groundbreaking work
on the dynamics and geometry of moduli spaces of Riemann surfaces.

5. Stephen Wolfram is a computer scientist and mathematician
known for his work in computational complexity theory, cellular
automata, and symbolic computation. He is the creator of
Mathematica, a widely used software system for mathematical
computation, and Wolfram Alpha, a computational knowledge engine.

6. While primarily known for his work in entrepreneurship and
technology, Elon Musk has also made contributions to applied
mathematics through his ventures in space exploration and
transportation. His companies SpaceX and Tesla utilize advanced
mathematical modeling and optimization techniques to design rockets,
spacecraft, and electric vehicles.

7. Katherine Johnson (1918-2020 was a pioneering
mathematician whose calculations were critical to the success of
NASA's space missions, including the Apollo moon landing. Her work
in celestial mechanics and orbital dynamics helped ensure the
accuracy and safety of spaceflight trajectories.

These contemporary scientists exemplify the ongoing pursuit of
knowledge and innovation in applied mathematics, with their research
and discoveries continuing to shape our understanding of the natural
world and drive technological advancements that benefit society as a
whole.

Mathematical methods serve as foundational tools across
various scientific disciplines, facilitating the analysis, modeling, and
understanding of complex phenomena. Here's how mathematical
methods are applied in physics, engineering, medicine, biology, and
linguistics.
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Physics relies heavily on mathematical methods to describe the
fundamental laws and principles governing the universe.
Mathematical equations, such as those in classical mechanics,
electromagnetism, quantum mechanics, and general relativity, provide
precise descriptions of physical phenomena, enabling predictions and
theoretical explanations. Additionally, mathematical techniques such
as calculus, differential equations, linear algebra, and Fourier analysis
are used to solve complex problems and derive mathematical models
of physical systems.

Engineering disciplines, including civil, mechanical, electrical,
and aerospace engineering, employ mathematical methods to design,
analyze, and optimize systems and structures. Mathematical modeling
is used to simulate and predict the behavior of mechanical and
structural systems, electrical circuits, fluid dynamics, heat transfer,
and more. Numerical methods, such as finite element analysis and
computational fluid dynamics, enable engineers to solve complex
engineering problems and optimize designs for performance,
efficiency, and safety.

In medicine, mathematical methods are used to analyze
biological systems, model physiological processes, and develop
medical technologies and treatments. Mathematical modeling of
biological processes, such as the spread of infectious diseases, the
dynamics of cellular signaling pathways, and the pharmacokinetics of
drugs, helps researchers understand disease mechanisms and develop
interventions. Medical imaging techniques, such as MRI, CT scans,
and ultrasound, rely on mathematical algorithms for image
reconstruction, signal processing, and data analysis.

Mathematical methods play a crucial role in biological research,
enabling the quantitative analysis of biological data and the modeling
of biological systems. In genetics and genomics, mathematical
techniques are used to analyze DNA sequences, study gene expression
patterns, and predict protein structures and functions. Mathematical
modeling of population dynamics, ecological systems, and
evolutionary processes helps biologists understand biodiversity,
ecosystem dynamics, and the impact of environmental factors on
living organisms.
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Mathematical methods are increasingly used in linguistics to
study language structure, semantics, and communication patterns.
Computational linguistics applies mathematical and computational
techniques to analyze linguistic data, develop natural language
processing algorithms, and build language models for machine
translation, speech recognition, and information retrieval. Statistical
methods, such as probabilistic models and machine learning
algorithms, are used to analyze large corpora of linguistic data and
extract patterns and relationships between words, sentences, and
documents.

Thus, mathematical methods serve as powerful tools for
scientific inquiry and discovery across diverse disciplines, enabling
researchers and practitioners to tackle complex problems, make
predictions, and derive insights that advance knowledge and
innovation in physics, engineering, medicine, biology, and linguistics.

Task 1. Memorize the essential vocabulary to the text and try to
use it future reading, speaking and writing activities.

Task 2. Read the text and translate it, pay attention to the field
related terminology.

Task 3. Divide the text into the sections and present their
content in the form of interview.

Task 4. Discuss the following questions dealing with branches
of applied mathematics in small groups:

1) What is your understanding of applied mathematics?

2) What is your favorite area or branch of applied mathematics?
Why?

3) What can you say about the role of statistics and probability
theory in data analysis?

4) How can you define the mathematical modeling?

Task 5. Prepare reports or presentations about the life and
scientific contribution of famous personalities in the field of applied
mathematics.

Task 6. Render the content of the text how mathematical methods
are applied in different spheres of modern life, such as physics,
engineering, medicine, biology, ecology, linguistics etc.
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Task 7. Put the verb in brackets in the Past Indefinite Active or
Passive and translate the text into Ukrainian.

Great minds of Greece such as Thales, Pythogoras, eudoxus,
Euclid, Appolonius (to produce) an amazing amount of first-class
mathematics. The fame of these mathematicians (to spread) to all
corners of the Mediterranean world and (to attract) numerous pupils.
Masters and pupils (to gather) in schools which though they had few
buildings and no campus (to be) truly centers of learning. The teaching
of these schools (to dominate) the entire life of the Greecs.

Despite the unquestioned influence of Egypt and Babylonia on
Greek mathematicians, the mathematics produced by the Greeks (to
differ) fundamentally from that which ( to proceed) it. It (to be) the
Greeks who (to found) mathematics as a scientific discipline. The
Pythagorean school (to be) the most influential in determining both
the nature and content of Greek mathematics. Its leader Pythagoras (to
found) a community which (to embrace) both mystical and rational
doctrines. The original Pythagorean brotherhood (to be) a secret
aristocratic society whose members (to prefer) to operate from behind
the scenes and, from there, to rule social and intellectual affairs with
the iron hand.

Task 8. Use the following word-combinations in sentences of
your own: a definition of applied mathematics, a specified conditions,
familiar from the study, mathematical modeling, numerical analysis,
dynamic systems, statistics and probability, mathematical methods in
linguistics, operations research, computational science.

Task 9. Translate into Ukrainian, paying attention to the italicized
word-combinations.

1) Applied mathematics in modern sense of the term was not the
creation of the engineer or the engineering — minded mathematician.

2) Fermat, despite of the brief amount of time he was able to
spend on mathematics and the pleasure — seeking attitude with which
he approached it, established himself as one of the truly great
mathematicians of all times.

3) The death of Archimedes at the hands of Roman soldier is
highly symbolic: the theoretically — minded Greeks with their love of
abstract science, were replaced in the leadership of the European
world by the practical Romans.
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4) Practically — minded Rome which devoted its energies to
administration and conquests, produced little that was truly creative
and original.

5) To the pleasure — loving, Alexandria offered bazars, baths,
parks, theatres, libraries, a hippodrome, a race course and homes for
the wealthy.

Task 10. Prepare to the talk with your fellow students in the form
of dialogue about the important problems of applied mathematics:

1. The sources of applied mathematics.

2. Mathematics in Europe.

3. Famous Ukrainian personalities in pure and applied

mathematics.
4. The interconnections of mathematics and cybernetics.

Text 2. Information Technologies in Business: from
Theory to Modern Practices

Information technologies (IT) have revolutionized the way
businesses operate, providing tools and solutions that enhance
efficiency, productivity, and competitiveness. Here's a foundational
text outlining how information technologies have been utilized in
business. Information technologies have become integral to modern
business operations, transforming the landscape of commerce and
industry. From small startups to multinational corporations,
organizations of all sizes leverage IT to streamline processes, improve
decision-making, and drive innovation.

One of the primary applications of information technologies in
business is in the realm of data management and analysis. Advanced
databases, analytics software, and artificial intelligence algorithms
enable companies to collect, store, and analyze vast amounts of data,
extracting valuable insights that inform strategic planning, marketing
campaigns, and operational improvements.

Communication and collaboration are also greatly facilitated by
information technologies. Email, instant messaging, video
conferencing, and collaborative platforms allow employees to
communicate seamlessly across different locations and time zones,
fostering teamwork and enabling remote work arrangements.
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Moreover, the internet has opened up unprecedented
opportunities for businesses to reach customers and markets
worldwide. E-commerce platforms, digital marketing channels, and
social media networks provide avenues for companies to promote their
products and services, engage with customers, and expand their reach
beyond traditional boundaries.

Information technologies also play a crucial role in enhancing
customer experience and relationship management. Customer
relationship management (CRM) systems, for example, enable
companies to track interactions with customers, personalize marketing
efforts, and deliver superior service and support. Furthermore,
information technologies enable automation and optimization of
various business processes, from supply chain management to
financial transactions. Enterprise resource planning (ERP) systems
integrate core business functions, such as accounting, human
resources, and inventory management, streamlining operations and
improving efficiency.

Thus, information technologies have become indispensable
tools for businesses in today's digital age. By harnessing the power of
IT, organizations can adapt to changing market dynamics, capitalize
on emerging opportunities, and maintain a competitive edge in an
increasingly complex and interconnected world.

Information technologies have become an essential component
of modern business, contributing to efficient management, increased
productivity, and expanded capabilities. Here are the key aspects to
consider:

-Information Management Systems (IMS): These systems
allow organizations to collect, store, process, and analyze large
volumes of data for managerial decision-making. They include
databases, data analytics software, and other tools.

-Electronic Communication Information Systems: These
systems enable businesses to communicate with customers, partners,
and employees through email, chats, video conferences, and other
tools.

-Internet: The internet serves as the foundation of modern
business infrastructure, providing access to a vast array of resources,
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information, and opportunities. It is used for e-commerce, marketing,
remote work, and collaboration.

-Communication Networks: Communication networks, such as
local area networks (LANs), wide area networks (WANs), and
wireless networks, facilitate connectivity between different devices
and resources, enabling the exchange of information and resources.

-Client Computers: These are the primary devices used by
employees to work with information systems and applications. They
can be desktops, laptops, or mobile devices, connecting to corporate
networks to access resources.

The development of information technologies (IT) in business
is dynamic, with constant innovation driving new perspectives and
directions. Here's a foundational facts outlining the main perspectives
and directions of IT development in business: Information
technologies continue to evolve, shaping the way businesses operate
and interact in the digital age. Several key perspectives and directions
define the trajectory of IT development in business:

-Digital Transformation: Businesses are undergoing digital
transformation, leveraging IT to reimagine processes, business
models, and customer experiences. This involves the integration of
digital technologies across all aspects of operations, from marketing
and sales to supply chain management and customer service.

-Data-driven Decision Making: With the proliferation of big
data and analytics tools, businesses are increasingly relying on data-
driven decision-making processes. Advanced analytics, machine
learning, and artificial intelligence enable organizations to extract
valuable insights from large datasets, informing strategic decisions
and driving competitive advantage.

-Cloud Computing: Cloud computing has revolutionized the
way businesses access and utilize IT resources. Cloud-based services
offer scalability, flexibility, and cost-efficiency, allowing
organizations to deploy applications, store data, and access computing
power on-demand, without the need for extensive infrastructure
investment.

-Cyber Security and Risk Management: As businesses become
increasingly reliant on digital technologies, cybersecurity has emerged
as a critical concern. Protecting sensitive data, securing networks, and
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mitigating cyber threats are top priorities for organizations, driving
investment in cybersecurity solutions and risk management strategies.

-Artificial Intelligence and Automation: Artificial intelligence
(Al) and automation technologies are transforming business
operations, enabling process automation, predictive analytics, and
personalized customer experiences. Al-powered chatbots, virtual
assistants, and robotic process automation are increasingly being
deployed across various industries to streamline workflows and
enhance efficiency.

-Internet of Things is revolutionizing business operations by
connecting devices, sensors, and machines to the internet, enabling
real-time data collection and analysis. IoT applications span
industries, from manufacturing and logistics to healthcare and smart
cities, driving efficiency, productivity, and innovation.

-Blockchain technology has the potential to revolutionize
business processes by providing secure, transparent, and decentralized
systems for recording transactions and data. Applications of
blockchain extend beyond cryptocurrencies to areas such as supply
chain management, digital identity verification, and smart contracts.

-Sustainability and Green IT: Sustainability has emerged as a
key focus area for businesses, driving the adoption of green IT
practices and technologies. From energy-efficient data centers to eco-
friendly IT equipment and renewable energy solutions, businesses are
striving to minimize their environmental footprint while maximizing
efficiency and performance.

The development of information technologies in business is
multifaceted, encompassing a range of perspectives and directions.
From digital transformation and data-driven decision-making to
cybersecurity, Al, and blockchain, businesses must navigate a
complex landscape of technologies to stay competitive and meet the
evolving needs of customers and stakeholders.

Information technologies play a crucial role in modern
businesses across various industries, driving efficiency, innovation,
and competitiveness. Here are ten examples of how information
technologies are utilized in business:

1. E-commerce Platforms: Online retail businesses rely heavily
on e-commerce platforms to reach customers worldwide. These
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platforms enable businesses to showcase their products, process
transactions securely, manage inventory, and provide seamless
shopping experiences for customers.

2. Customer Relationship Management Systems are used by
businesses to manage interactions with current and potential
customers. These systems track customer data, communication
history, purchase behavior, and preferences, allowing businesses to
personalize marketing efforts, improve customer service, and foster
long-term relationships.

3. Supply Chain Management Software helps businesses
streamline the flow of goods and services from suppliers to customers.
These systems optimize inventory management, logistics,
procurement, and distribution processes, reducing costs, minimizing
delays, and enhancing supply chain visibility and efficiency.

4. Enterprise Resource Planning Systems integrate core
business functions, such as finance, human resources, manufacturing,
and sales, into a unified platform. These systems provide real-time
insights into business operations, streamline processes, improve
collaboration, and facilitate data-driven decision-making across the
organization.

5. Business Intelligence and Analytics Tools enable businesses
to analyze large volumes of data to uncover actionable insights and
trends. These tools help businesses identify opportunities, forecast
demand, optimize pricing strategies, and monitor key performance
indicators (KPIs) to drive informed decision-making and achieve
strategic objectives.

6. Cloud Computing Services offer businesses scalable and
cost-effective solutions for storing, processing, and accessing data and
applications over the internet. Businesses leverage cloud platforms for
hosting websites and applications, running virtual servers, storing data
backups, and enabling remote work and collaboration.

7. Digital Marketing Tools, such as social media platforms,
email marketing software, search engine optimization (SEO) tools,
and analytics platforms, enable businesses to reach and engage target
audiences effectively. These tools facilitate customer acquisition,
brand building, lead generation, and conversion tracking in today's
digital landscape.
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8. Collaboration and Communication Platforms, such as project
management software, video conferencing tools, and messaging apps,
facilitate seamless collaboration among team members, regardless of
location. These platforms enable real-time communication, file
sharing, task management, and project coordination, enhancing
productivity and teamwork.

9. Cybersecurity Solutions: With the growing threat of cyber
attacks and data breaches, businesses invest in cybersecurity solutions
to protect their sensitive information, systems, and networks. These
solutions include firewalls, antivirus software, encryption tools,
intrusion detection systems (IDS), and security awareness training
programs to safeguard against cyber threats and ensure regulatory
compliance.

10. Mobile Applications enable businesses to extend their reach
and engage customers on mobile devices. Businesses develop mobile
apps for sales, marketing, customer support, and internal operations,
providing users with convenient access to products, services, and
information anytime, anywhere.

Thus, information technologies empower businesses to operate
more efficiently, innovate faster, and deliver superior experiences to
customers and stakeholders. From e-commerce platforms and CRM
systems to cloud computing services and cybersecurity solutions,
businesses leverage a wide range of IT tools and technologies to stay
competitive and thrive in today's digital economy.

Task 1. Memorize the essential vocabulary and terminology
from the text and try to use it in your reading, speaking and writing
activities.

Task 2. Read and translate the text, divide it into sections,
discuss each section with your fellow students in the form of interview.

Task 3. Answer the following questions on the content of the
text:

1) What do you know about the sources of information
technologies in business?

2) What are the basic characteristics of information
technologies which have been used in different spheres of modern
society?

26



3) Can you prove the fact that information technologies play
a crucial role in modern business, finance, commerce, education etc.?

4) What is the influence of information technologies on the
development of economy and marketing?

5) What do you know about the kinds and types of
information technologies which are widely used in business activities?

6) What is the function of Internet and other social nets in
modern business development?

7) Do you know any interesting facts about the life and
contributions of famous people into information technologies sphere?

8) Have you read interesting facts dealing with E-commerce?

9) What are the most important innovations in business
sphere of the 21st century?

10) Do you think that digital tools proved to be the most
dynamically developed things facilitating customers acquisition,
brand building, task management and project coordination?

Task 4. Speak about the main duties of professional in IT in
business using the following expressions: to have advanced
experience in working in social nets, to cope with customer
relationship management systems, to use advanced methods of E-
commerce, to solve problems dealing with in collaboration and
communication platforms, to monitor the performance of mobile
applications, to have a clear view of cyber security solutions.

Task 5. Compose short dialogues about the Internet of Things
functioning.

Task 6. Make a three-minutes speech on the following topics:

a) How to use information technologies in marketing.

b) The role of cloud computer services in modern business.

€) The 21 century business opportunities.

d) The most important components of  business
communication.

Task 7. Discuss the following problems in small groups and
propose the most interesting ideas of their solution. Use specific
examples and arguments to support your opinion: 1) Do you agree
with the fact that it is important to use Internet not only for
transferring data but also for playing games? Give your reasons. 2)
What are the main attractions and disadvantages of E-commerce?
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Task 8. Imagine that you are launching your own business. To
start with make a list of advantages and disadvantages of every form
of business and then tell us about the decision you have arrived at.
Use the following expressions in the sentences of your own:
outstanding achievement, to follow directions, to begin a career of
entrepreneur, ownership of a corporation, to pay taxes, to receive
dividends, to use information technologies in business.

Task 9. Fill the blanks with the correct word. Make any
necessary changes in the form of the word. Use each word only once.

Nouns: core, contributions, components, market, upheaval.

Verbs: hesitate, support, reach.

Adjectives: entire, basic.

Adverbs: steadily, periodically.

1. Company sales ... one billion dollars before they started to
go down.

2. The ... class came to the lecture, no one stayed at home.

3. Students take ... mathematics before they study geometry.

4. The magnetic core was one of his ... to computer
technology.

5. There is no longer a large ... for typewriters, most people
are buying word processors.

6. Sales increased ... : each year they doubled their money.

7. Some people ... the arts center by working there for free.
Others give money.

8. It's important to review ... what you have already learned.

9. He ... before making a decision because he didn't
understand the problem.

10.The central part of something is the ... .

11. During the ... in the company many people lost their jobs.

12. A computer has many ... .

Task 10. Use either the past tense or the past perfect tense in the
following sentences. In some cases either tense may be possible.
1. When he came to the United States, he (not/have) ------ ajob.
2. He (start) ------ his business when he (save) ------- up enough
money.
3. By the time he arrived here, the war (end) ------- .
28



4. He (be) ------- a physics student before he (enter) ------ the
computer science program.
5. He (get) ------ his Ph. D. by the time he was twenty three.

6. During his lifetime he (contribute) ------- money to cultural
programs in Boston.
7. Dr. Wang (invent) ------ . The magnetic core while he was

working at Harvard.
8. It wasn't hard for him to market his invention because he
(know) ----- many people in the computer industry.
9. After he become rich, he (not/change) ------ his lifestyle.
10. Dr. Wang (receive) the Liberty Medal in 1986.

Text 3. Computer Science: Generations of Computers and
Popular Programming Languages

The history of computer science is a captivating journey that
spans centuries, evolving from humble beginnings to become an
integral part of modern society. Let's embark on this voyage through
time. The roots of computer science can be traced back to ancient
civilizations, where rudimentary devices were used for calculation and
data storage.

However, it was in the 19th century that significant
advancements began to take shape. Charles Babbage, often regarded
as the "father of the computer," conceptualized the idea of a
programmable mechanical device called the Analytical Engine in the
1830s. Though never fully realized during his lifetime, Babbage's
work laid the groundwork for future innovations in computing

The true birth of computer science as a formal discipline
occurred in the mid-20th century with the advent of electronic
computers. During World War 11, efforts to break enemy codes led to
the development of machines like the Colossus and the ENIAC, which
heralded the dawn of the digital age. Pioneers such as Alan Turing,
John von Neumann, and Grace Hopper made groundbreaking
contributions to the theoretical and practical aspects of computing,
laying the foundation for the field as we know it today.

The development of computers can be categorized into distinct
generations, each marked by significant advancements in technology
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and capabilities. These generational shifts have played a crucial role
in shaping the evolution of computing. Let's explore each generation
in turn:

First Generation (1940s-1950s) of computers emerged during
and after World War II. These machines were massive, room-sized
devices that relied on vacuum tubes for processing and magnetic
drums for memory. Examples include the ENIAC (Electronic
Numerical Integrator and Computer) and UNIVAC (Universal
Automatic Computer). Programming was done using machine
language, and input/output was typically through punched cards or
paper tape.

Second Generation (1950s-1960s) saw the introduction of
transistors, which replaced vacuum tubes, leading to smaller, faster,
and more reliable computers. Magnetic core memory replaced
magnetic drums, offering improved storage capacity and access times.
High-level programming languages such as FORTRAN and COBOL
began to emerge, making programming more accessible to a broader
range of users.

Third Generation (1960s-1970s) witnessed the development of
integrated circuits (ICs), which further miniaturized electronic
components and increased computing power. Mainframe computers
became more prevalent, offering improved performance and
capabilities for business and scientific applications. Time-sharing
systems allowed multiple users to access a single computer
simultaneously, paving the way for interactive computing.

Fourth Generation (1970s-Present) brought about the era of
microprocessors, which combined the CPU and other components
onto a single chip, leading to the creation of personal computers (PCs).
Advances in semiconductor technology continued to drive
improvements in speed, efficiency, and affordability. The proliferation
of PCs and workstations democratized computing, empowering
individuals and businesses with unprecedented computational power
and flexibility.

Fifth Generation (Present and Beyond) is characterized by
advancements in areas such as artificial intelligence, parallel
processing, and quantum computing. Al technologies, including
machine learning and natural language processing, are enabling
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computers to perform tasks traditionally requiring human intelligence.
Parallel processing architectures are unlocking new levels of
computational performance by harnessing the power of multiple
processors working together simultaneously. Quantum computing
holds the promise of solving complex problems exponentially faster
than classical computers by leveraging the principles of quantum
mechanics.

These generations represent milestones in the ongoing
evolution of computers, driven by relentless innovation and the quest
for ever-greater computational power and efficiency. Each generation
builds upon the achievements of its predecessors, pushing the
boundaries of what is possible and shaping the future of computing.

As computer technology advanced, various branches of
computer science emerged to address specific challenges and
applications. Here are some key branches. Algorithm and Complexity
Theory deals with the study of algorithms, their efficiency, and
computational complexity. It aims to understand the fundamental
limits of what can be computed efficiently.Artificial Intelligence (AI)
and Machine Learning focuses on creating intelligent systems that can
simulate human intelligence, while machine learning is a subset of Al
that involves building algorithms that enable computers to learn from
data and make predictions. Computer Architecture and Systems
encompass the design and implementation of computer systems,
including hardware components such as processors, memory, and
input/output devices, as well as the software that controls them.
Computer graphics involves the creation, manipulation, and rendering
of visual content, while visualization focuses on representing data
visually to aid in understanding and analysis. Computer Networks and
Security deals with the design, implementation, and management of
computer networks, as well as strategies for protecting them from
unauthorized access and other security threats. Database systems
involve the design, implementation, and management of databases,
which are organized collections of data that can be accessed and
manipulated using specialized software. Software Engineering
focuses on the principles, techniques, and best practices for
developing high-quality software systems, including requirements
analysis, design, coding, testing, and maintenance. Theory of
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Computation explores the mathematical foundations of computing,
including formal languages, automata theory, and computability
theory. These branches, along with many others, collectively
contribute to the rich tapestry of computer science, driving innovation
and shaping the technological landscape of the modern world. As we
continue to push the boundaries of what is possible, the history of
computer science remains a testament to human ingenuity and the
relentless pursuit of knowledge.

Let us consider programming languages as the foundation of
modern computer software and technology, serving as the means by
which humans communicate instructions to computers. These
languages provide a structured way to write code that computers can
understand and execute. Let's delve into the basics of programming
languages: what is a Programming Language?

A programming language is a formal set of rules and syntax
used to create sequences of instructions, known as code, that tell a
computer how to perform specific tasks or solve problems. These
languages are designed to be both human-readable and machine-
executable. Programming languages can be broadly classified into
several categories based on their design and intended use:

1.Low-level languages: these languages, such as machine
language and assembly language, are close to the hardware and
provide direct control over computer hardware resources. They are
less human-readable and more difficult to work with compared to
high-level languages.

2. High-level languages: these languages, such as Python, Java,
C++, and JavaScript, abstract away the complexities of computer
hardware and provide more expressive and readable syntax. They are
designed to be closer to human language and are easier to understand
and use for programming tasks.

The main features of Programming Languages are Syntax,
Semantics, Data Types, Control structures. Each programming
language has its own syntax, which defines the rules for writing code,
including keywords, punctuation, and structure. Semantics refer to the
meaning of the code written in a programming language. It determines
how statements and expressions are interpreted and executed by the
computer. Programming languages support various data types, such as
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integers, floating-point numbers, strings, and arrays, which define the
kind of data that can be manipulated and stored. Control structures,
including loops, conditionals, and functions, allow programmers to
control the flow of execution in their programs and make decisions
based on certain conditions.

The most popular Programming Languages are:

- Python which is known for its simplicity and readability. It is
a versatile high-level programming language used in web
development, data science, artificial intelligence, and more.

-Java which is a widely-used, object-oriented programming
language known for its platform independence, making it suitable for
developing cross-platform applications.

-C++: It is a powerful, high-performance language often used
in systems programming, game development, and performance-
critical applications.

-JavaScript: It is a scripting language primarily used for client-
side web development, enabling interactive and dynamic user
experiences in web browsers.

The choice of programming language depends on factors such
as the nature of the project, performance requirements, developer
expertise, and community support. Each language has its strengths and
weaknesses, making it essential to select the right tool for the job.

In conclusion, programming languages are essential tools for
building software and driving technological innovation. Whether
you're a seasoned developer or just starting your coding journey,
understanding the basics of programming languages is fundamental to
mastering the art of computer programming.

Task 1. Read the text and, make its outline and discuss it with
your fellow students.

Task 2. Find out in the text and memorize the essential
vocabulary and field related terms.

Task 3. Discuss in small groups the history of modern
computer's development defining its main generations.

Task 4. Prepare three - minutes reports about computer science
branches and their importance in programming and computer
engineering.
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Task 5. Study the section of the text dealing with programming
languages and present their main features, such as: syntax, semantics,
data types, control structures.

Task 6. Read the section of the text dealing with the most
popular programming languages and reproduce its content in the form
of an interview.

Task 7. Discuss the following questions in the group, write
down your own ideas:

1) What do you know about safety rules for those who work in
a computer laboratory?

2) Do you agree or disagree with the statement: students should
attend lectures, but their work in computer laboratory with special
equipment is not important?

3) Which type of programming languages is the most
frequently used today?

4) What is the role of students’ self - study in computer science
education?

Task 8. Tell your fellow students the following information in
English:

JucraHniliHe BUBYEHHsI aHTIIHCHKOI MOBH 3 BHKOPHCTaHHSIM
KOMIT IOTEPHUX TEXHOJOTi Mae 3a0e3MeYnTH peaizaimilo TaKux
3aBJaHb, 5K (OPMYBaHHS yMiHb 1 HABHYOK YUTAHHS TEKCTIB 3
Oe3rmocepeHiM BUKOPHCTAaHHSAM Mepexi [HTepHeT, ymoCKOHaJeHHs
YMiHb ay/ilOBaHHS HA OCHOBI a/IalITOBAaHUX Ta aBTEHTUYHUX TEKCTIB,
(hopMyBaHHSI BMiHb 1 HABUYOK TIepeKIIaay Ta pedepyBaHHs TEKCTIB 3a
(haxoM, pO3BUTOK YMiHb MOHOJIOTIYHOT'O Ta JIaJOT1YHOTO MOBJICHHS,
PO3IIMPEHHS COLIOKYJIBTYPHUX HABUYOK Y IPOIIEC A1ajory KyJIbTyp,
MOANBIINA  PO3BUTOK KYJIBTYpH [UIOBOTO Ta TpOo(eciiiHOro
cninkyBanHs. CporogHi B YKpaiHi aKTHBHO BHKOPHUCTOBYIOTHCS
YHUCIIEHH] €JIEKTPOHHI MiAPYYHWKH, TMOCIOHMKH Ta KOMII FOTEpHI
MpOrpaMu, sKi CHPHUSIOTh €()EKTUBHOMY OBOJIOMIHHIO 1HO3EMHUMH
MOBaMH, 30KpeMa, y chepi IpodeciiiHOro CIiIKyBaHHS.

Task 9. Translate the following sentences into English using
Conditionals:

1) Illkona, o TH HEe MaB Yacy BYOpa MPUITH Ha JIEKLio 3 Java
Script.
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2) SIKmo TH BYACHO 3aIUIaTHIN 3a [HTEPHET, TO HE MaTHUMEII
mpo0IeM i3 3B'SI3KOM.

3) SIkOum s mana JmOCTaTHbO TpoIIeH, TO Kymwia O cobi
MOTY>KHUI KOMIT'IOTED.

4) YV Bac Oynu 0O Kpalli MOXKJIHBOCTI OJIEPXaTH BHCOKO
orIagyyBaHy poOOTy, IKOM BH 3HAIIM MOBY IIporpamyBaHHs C++.

5) SIkbu He icHyBaJ0O MOB MpOrpaMmyBaHHs, TO Oymo 0
HEMOXKJIMBO CIIIIKYBAaTUCS 3 KOMII FOTEPOM.

6) SIkOu He BUKOPHUCTOBYBAJIUCS MYJIBTHMEIIHHI IPOTrPaMH, TO
KOMII'FOTEpHi irpu He Oynu O TaKUMH 3aXOTLTIOIOYMH.

7) Sxmo BaM HEOOXiNMHO BHKOHYBAaTH 0arato OOYMCIICHB, TO
JIOBE/ICTHCSI CKOPUCTATUCS €IEKTPOHHUMH TAOIHUIISIMU.

8) SIkOwu s He 3a0yB MapONb BUOPA, TO HE BUTPATHB OH CTiIBKH
Yacy Ha MOIIYK BaKJIMBOI iHpopMarIii.

9) SIkbu s 3HAB JOCKOHAJIO TPOrpaMy KOMITIOTEPHOTO
MepeKyiangy, TO CIpaBUBCS O 3 IUIUIOMHOIO po0OOTOI0 Habararo
IIBH/IIIE.

10) SxOu  cTymeHTH HE  BHUKOPHCTOBYBaJlM  CydacHi
iHpopMaIiiiHi TexHoorii, iM Oyno 0 Habararo ckiagHille roTyBaTu
KypCOBI Ta TUTUIOMHI POEKTH.

Task 10. Use the appropriate forms of the verbs given in
brackets:

1. If these post - graduates (to be involved) in research, it will
perfect their qualification in IC technologies.

2. If your article (to contain) valuable results, it would have
been published in scientific journal.

3. You (to finish) your start-up project in time, if you (to find)
the creative solution of the problem.

4. If he (to be) advanced student, he (to defend) his diploma
work in English.

5. I would make presentation at a scientific conference in
programming, if [ (to be) you.

6. If you were an active member of university English language
society, it (to help) you in research dealing with computer generations.

35



7. If he (to know) English better, he could have found better
job.

8. If Einstein (to formulate) the relativity theory, somebody
else (to do) it.

9. Ifshe (to notice) this advertisement, she would (to apply) for
the system programmer job.

10.They (to try) a new approach and (to make) fundamental
research in programming languages.

Text 4. Computer engineering: the structure and history of
development

Computer engineering is an important field that deals with the
development and improvement of computer systems and software. Its
development goes through several key stages, from the early
mechanical computing devices to the powerful microprocessor-based
systems of today. The main branches of computer engineering include
computer architecture, programming, networking and
communication, embedded systems, artificial intelligence,
computational graphics, and many others. Each of these branches
studies different aspects of computer systems and has its own
specificity.

Technical support of computer equipment includes both
hardware and software. Hardware includes all the physical
components of a computer, such as processors, memory, disk drives,
network cards, and others. Software includes operating systems,
device drivers, application programs, and other software necessary for
the computer to operate.

The development of computer engineering is constantly
evolving due to changes in technologies and market needs. Engineers
are constantly working on improving technical equipment, developing
new algorithms, and programming methods to facilitate working with
computers and enhance their functionality.

Computer engineering has evolved through distinct periods in
history, each marked by significant advancements and innovations that
have shaped the field into what it is today. Thus, we can define the
following stages of its development:
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Early Mechanical Computing (17th to 19th centuries). The
roots of computer engineering can be traced back to the mechanical
computing devices developed during the 17th to 19th centuries.
Prominent examples include Blaise Pascal's Pascaline and Charles
Babbage's Analytical Engine. These machines laid the foundation for
computational concepts and set the stage for further developments in
the field.

Electromechanical Era (Late 19th to mid-20th century). The
electromechanical era witnessed the development of complex
calculating machines, such as the IBM Harvard Mark I and the ENIAC
(Electronic Numerical Integrator and Computer). These machines
utilized electromechanical components for computation, representing
a significant leap forward in computational power and capability.

Early Digital Computers (Mid-20th century). The mid-20th
century marked the transition to digital computing, with the
development of the first electronic digital computers. The invention of
the transistor in the late 1940s paved the way for more efficient and
reliable electronic components, leading to the creation of machines
like the UNIVAC I and the IBM 700 series.

Integrated Circuits and Microprocessors (Late 20th century).
The late 20th century saw the rise of integrated circuits (ICs) and
microprocessors, revolutionizing the field of computer engineering.
The invention of the integrated circuit by Jack Kilby and Robert Noyce
in the 1950s enabled the miniaturization of electronic components,
making computers smaller, faster, and more affordable. This era
witnessed the birth of iconic microprocessors like the Intel 4004,
which laid the groundwork for the personal computing revolution.

Modern Computing (21st century). The 21st century has been
characterized by rapid advancements in computing technology, driven
by innovations in areas such as artificial intelligence, machine
learning, cloud computing, and quantum computing. This period has
seen the proliferation of smartphones, tablets, and IT devices, as well
as the emergence of powerful supercomputers and high-performance
computing clusters. Throughout its history, computer engineering has
continually evolved in response to technological advancements and
societal needs, shaping the way we live, work, and interact with the
world around us.
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Hardware refers to the physical components of a computer
system that can be touched, seen, and manipulated. These components
work together to perform various computing tasks. The structure of
hardware can vary depending on its function within the computer
system. Here's a general description of hardware, its structure, and
classification:

Central Processing Unit (CPU) is often considered the brain of
the computer. It executes instructions stored in memory and performs
arithmetic and logical operations. The structure of the CPU typically
includes an arithmetic logic unit (ALU), control unit, and registers.
CPUs are classified based on their architecture, such as Reduced
Instruction Set Computing or Complex Instruction Set Computing.

Memory stores data and instructions are used temporarily or
permanently. Random Access Memory (RAM) is volatile memory
used for temporary storage during program execution. Read-Only
Memory (ROM) stores firmware and BIOS instructions that do not
change. Memory is classified based on its speed, capacity, and type,
such as DDR4 (Double Data Rate 4) or SSD (Solid State Drive).

Storage devices store data permanently or semi-permanently.
Hard Disk Drives use spinning magnetic disks to store data, while
Solid State Drives use flash memory. Other storage devices include
optical drives (CD/DVD drives) and USB flash drives. Storage
devices are classified based on their capacity, speed, and form factor.

Input devices allow users to enter data and commands into the
computer system. Common input devices include keyboards, mice,
touchscreens, and microphones. Input devices are classified based on
their method of input, such as tactile (keyboard), pointing (mouse), or
voice (microphone).

Output devices display or output information processed by the
computer system. Examples include monitors, printers, speakers, and
projectors. Output devices are classified based on the type of output
they produce, such as visual (monitor), audio (speakers), or hard copy
(printer).

Peripheral devices are external devices connected to the
computer system to enhance its functionality. Examples include
scanners, webcams, external hard drives, and network adapters.
Peripheral devices are classified based on their function and interface,
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such as USB, Ethernet, or Bluetooth. Hardware components work
together seamlessly to execute programs, process data, and perform
various computing tasks, forming the foundation of modern computer
systems.

Computer architecture refers to the design and structure of
computer systems, encompassing both hardware and software
components. It defines the organization, functionality, and
interconnection of these components to create a cohesive computing
environment. Understanding computer architecture is crucial for
designing efficient and reliable systems.

Here's an overview of computer architecture and its key
components: Central Processing Unit (CPU). The CPU is the core
component of a computer system responsible for executing
instructions. It consists of an Arithmetic Logic Unit (ALU) for
performing arithmetic and logical operations, a control unit for
managing instruction execution, and registers for temporary data
storage. The CPU fetches instructions from memory, decodes them,
and executes them to perform tasks.

Memory hierarchy includes cache memory, which provides
faster access to frequently used data, and secondary storage devices
like hard disk drives (HDDs) and solid-state drives (SSDs) for long-
term storage.

Input /Output Devices provide enable communication between
the computer system and external devices. Input devices such as
keyboards, mice, and sensors allow users to input data, while output
devices like monitors, printers, and speakers display or produce
output. Communication interfaces such as USB, Ethernet, and HDMI
facilitate data exchange between the computer and peripherals.

The system bus is a communication pathway that connects
various components of the computer system, including the CPU,
memory, and I/O devices. It consists of multiple lines for transmitting
data, addresses, and control signals between components. The system
bus is categorized into three main types: data bus for transferring data,
address bus for specifying memory locations, and control bus for
managing data transfer operations.

The motherboard is the main circuit board that houses and
connects all major components of the computer system. It provides
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electrical connections and interfaces for the CPU, memory modules,
expansion cards, and I/O ports. The motherboard also contains chipset
components that control data flow between the CPU, memory, and
peripherals.

Instruction Set Architecture (ISA) defines the set of
instructions that a CPU can execute and the format of those
instructions. It serves as an interface between software programs and
hardware components, allowing software developers to write
programs compatible with specific CPU architectures. Common ISAs
include x86, ARM, and MIPS, each with its own instruction set and
architecture design. Understanding the architecture of a computer
system is essential for optimizing performance, designing efficient
software applications, and troubleshooting hardware issues. By
studying its components and their interactions, computer engineers
can build and maintain robust and scalable computing systems.

Task 1. Memorize the essential vocabulary from the text and
try to use it in the next assignments.

Task 2. Read the text, divide it into sections, discuss each part
with your fellow students in the form of interview.

Task 3. Answer the following questions on the content of the
text:

1) What do you know about the main branches of computer
engineering?

2) What are the basic characteristics of hardware and software?

3) Can you prove the fact that memory is one of the key
components in computer architecture?

4) What is the influence of input/output devices on the
communication process?

5) Which component of computer architecture is responsible
for communication pathway that connects various components of
computer system?

6) What is the function of peripheral devices?

7) Do you know any interesting facts from the history of
computer engineering?
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8) Have you read interesting facts about early digital
computers?

9) What are the most important innovations in computer
engineering in 21 century?

10) Do you think that computer engineering proved to be the
most dynamically developed field of modern engineering?

Task 4. Read the statements and indicate whether they are true
or false:

1. Junior students are instructed in physics, mathematics,
English language and philosophy.

2. Senior engineering students master special subjects
according to their specialty.

3. The students of the Institute of Humanities and Social
Sciences work in the laboratories of electrical engineering.

4. The department of computer-integrated technologies and
robotics of the university train experts in applied linguistics and
English literature.

5. The history of modern computer engineering dates back to
the 15" century.

6. Specialists in the field of fire safety possess skills necessary
for protection of different buildings and environment against fire.

7. With the growth of population and developing of industries
the problem of fresh water is not urgent.

8. Governments and big companies in the world adopt laws
against the environmental pollution.

Task 5. Speak about the main duties of computer engineer
using the following expressions: to have advanced experience in using
hardware, to cope with peripheral devices, to use advanced methods
of programming, to solve problems dealing with computer devices, to
monitor the performance of computer memory, to have a clear view of
architecture of computer.

Task 6. Compose short dialogues about the history of computer
engineering.

Task 7. Make a three-minutes speech on the following topics:

a) How to use input/output devices.
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b) The inventions in computer engineering of the late 20
century.

c) The 21* century computer devices.

d) The most important components of computer engineering.

Task 8. Discuss the following problems in small groups and
propose the most interesting ideas of their solution. Use specific
examples and arguments to support your opinion: 1) your institute has
got extra money to purchase either computers or books for the library.
Which would you recommend to choose — computers or books? 2)
Attractions and disadvantages of working in computer engineering
sphere.

Task 9. Choose FIVE the most important to your opinion traits
that recruiters seek in job prospects from the SIXTEEN proposed
below and discuss with your fellow students: 1) intelligence, 2)self-
confidence, 3) ability to communicate, 4) initiative, 5) willingness to
accept responsibility, 6) energy level, 7) leadership, 8) imagination, 9)
flexibility, 10) interpersonal skills, 11) ability to avoid conflict, 12)
self-knowledge, 13) direction, 14) vocational skills, 15)
competitiveness, 16) goal achievement.

Task 10. Translate the following expressions into Ukrainian and
use them in sentences of your own: outstanding achievement, to
follow directions, designing efficient software applications, hardware
components, computer architecture, input/output devices, memory
data, early digital computers, peripheral equipment.
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UNIT Il. SPEAKING ACTIVITIES (topics, dialogues,
presentations)

By the end of the course students should be able to: 1)
participate in various types of discussions, talks, conversations on
engineering related topics (computer engineering, computer science,
applied mathematics and information technologies in business), 2)
make telephone conversations on engineering problems, 3) change the
ideas and views on the content of radio and TV programs connected
with these types of engineering, 4) react to the messages and
instructions in the sphere, 5) describe the tables, formulae, diagrams
in professional direction, 6) use innovative strategies to report at
seminars, conferences, 7) understand the values, traditions, customs in
development of Ukrainian and foreign engineering and apply
intercultural approach in professional communication.

Topics for classroom discussion

1. The development of computer engineering.

2. From the history of computer.

3. Electronic mail as basic means of communication.
4. Virtual reality and real life.

5. Information technologies in business sphere.

SPOKEN PRODUCTION RESULTS

The future Masters in IT sphere should prepare individual
presentations on the wide range of themes related to the field and
produce monologues and dialogues dealing with the following
problems: Computers in modern life. The Computer system. History
of Computer. Generations of Computer. Information. Measurement
Amount of Information. Software. Microsoft Office. Computer
Architecture. Personal Computers. Operating System. History of
Computer Engineering. Hardware. Information Communication
Technologies. Information Technologies in Business. Internet and
Social Nets. From Pure to Applied Mathematics.
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Recommendations for successful presentation:

- think over the problem of your future presentation and make
a plan of it;

- prepare the logical structure of presentation;

- construct the content and develop the main ideas of
presentation;

- use the scientific language style and special field related
vocabulary;

- speak slowly, use the words and sentences, terminology
correctly;

- try to support the contact with the audience;

- use the visual aids and extra lingual means of communication;

- follow the time limits and do not forget to thank your listeners
for attention;

- remember of the following types of presentations: plenary
presentations, panel discussions, talks, paper reporting, workshops,
poster presentations, swap stop.

ACADEMIC WRITING ACTIVITY

has the aim to develop the future engineers’ academic and
professionally oriented skills to prepare literature research analysis for
their Master's paper and to make summary in English using it in the
process of defense. By the end of the course students should be able
to express their attitudes, views, considerations on field related
problems, make an outline and the essay, describe instructions, tables
and diagrams, etc. Thus, the main skills in academic writing include
the followings:

- make a plan and express ideas logically;

- write on introduction or conclusion to Masters paper;

- use scientific style and logical connectors of paragraphs;

- analyze the ideas and propose personal attitude to ideas from
articles, monographs, textbooks;

- compare and interpret data from different sources;

- quote the authors correctly;

- create a bibliography;

- use the consultations and recommendations of your
supervisor.
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It is also important to take into consideration the language
knowledge obtained (proper grammatical structures, the rules of
syntax and stylistics in the field of engineering, relevant vocabulary
and terminology) and sociolinguistic competence (behavior in home
and foreign engineering environments, cross cultural approach,
interaction with the help of extra lingual means and factors). By the
end of the ESP course students will have the opportunities to prepare
written products of the following types: thesis, research work, abstract,
summary, academic paper, bibliography, statistical report, essay,
language portfolio.

TOPICS FOR ESSEYS:

1. Discoveries of our University scientists and researchers in
the field of computer engineering, computer science, applied
mathematics and information technologies in business.

2. Foreign languages in IT students™ professional activities.

3. Sources of computer engineering today.

4. Comps in modern life.

5. Brief analysis of generations of computers.
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UNIT IIl. SELF-STUDY PROCESS

Self-study is the important part of ESP course and it needs
constant and skilled assessment and it deals with the level of teacher’s
supervision, control and students” skills of work independently using
relevantly self-study resources. Autonomous learning gives the
students opportunity to put an end with previous gaps and to choose
and develop their own learning styles. It is also important for them to
receive the reliable self-study resources which contain clearly
formulated for performance tasks, exercises and projects, a set of
accessible resources (textbooks, audio and video resources, materials
from media and the Internet). In this case self-study tasks may be
proposed in various forms (exercises, tests, essays, written reports,
presentations, projects). The assessment of tasks, projects can be
formative and summative. Formative assessment can include a brief
progress of a person or a group of participants in the subject. It is
accomplished through teacher and usually needs feedback. The other
type — summative assessment is connected with the results or products
of learning (qualitative aspect) and should be important for the future
students™ progress.

Language Portfolio for professional communication is
comparatively new means of self-assessment of students’ skills. It’s
unction is to improve the language learning process helping to students
developing their self-assessment and the other cognitive skills. (Self-
assessment checklist of language skills for professional needs you can
see in English for Specific Purposes, British Council, 2005, pp. 56-
58).

THE TASKS

for training foreign language professional competence

Task 1. Discuss with your fellow students the profile of the
future professional in Information Technologies commenting the
following arguments:

1) IT engineers must understand how modern computer devices
work.

2) IT engineers look for creative solving of their field problems.

3) Future professionals in IT sphere must pay attention to details
in programs and devices.
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4) Future engineers must constantly read and search for the new
information.

Task 2. Speak about the problems of patent industry in Ukraine
and abroad answering the following questions: 1) What do you know
from the history of patent industry? 2) Do patents and inventors play
the important role in the development of innovations? 3) What do you
know about the work of patent agents and patent examiners? 4) What
are the basic skills of the people working in this industry? 5) What are
the main problems of training staff in patent industry?

Task 3. Submit your applications for the job interview on the
vacancy of highly paid computer engineer position in standardization
department of IT company. Prepare the true answers connected you’re
your educational background, work experience and personal details.

Task 4. Identify the subjects you are taught in the Master's
programs and describe their structure and content: Fundamentals of
Computer Engineering, Hardware, Software, Computer Architecture,
Operating System, Programming, Information Technologies, Applied
Mathematics.

Task 5. Discuss the following questions in small groups and
express your ideas later in class for the whole group: 1) Students™ work
in the laboratories. 2) University laboratories™ equipment. 3) Safety
rules for the work in laboratory. Describe one of your experiments in
the laboratory of your department, e.g., Laboratory of computer
engineering.

Task 6. Prepare for the talk (Role-play) with your fellow
students about Ukrainian scientists in IT sphere. Find the information
from different sources about the scientists who left our native land for
other countries due to special reasons (e.g.lvan Puluy, Olexander
Smakula, St. Voznyak, Lubomyr Romankiv).

Task 7. Prepare for the classroom discussion in small groups
and agree or disagree with the statement that computer sciences and
engineering have nothing in common with ethical and moral problems
of modern society. Give your own argumentation.

Task 8. Being a specialist in applied mathematics, information
technologies in business, computer science and engineering (Master's
degree) enjoy the opportunity of participating in a scientific
conference. In this case it will be useful for you to obtain the new skills
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how to express your thoughts and ideas before the audience in the form
of reports and presentations. Prepare your small research product for
annual scientific conference of department or the foreign languages
department. Use the help of audio-visual aids and Internet resources.

Tests for self-control and self-assessment of linguistic proficiency

e. g. Choose the right option:

1. Drills and milling are always noisy.
a) devices b) machines  c¢) blades
d) engines e) gadgets
2. The need to develop energy is widely seen as a
futuristic technological challenge.
a) generated b) renovated  c) renewable
d) innovative e) depleted
3. He needs a new pair of for welding.
a) helmet b) spanners c) goggles
d) racket e) drills
4. Please find attached a full set of preliminary __ , as
submitted to the client for approval.
a) paintings b) meetings  c¢) drawings
d) manufacturing €) provision
5. The electricity was cut for over three hours
yesterday.
a)in b) on c) out
d) away e) off

6. It’s a good idea to check that the cable is not .
a) endangered b) replaced c) removed

e) damaged d) warned
7. This machinery needs to be before putting it into
operation.
a) adjusted b) suited ¢) accommodated
d) conformed e)damaged
8. | must get — I can’t use the Internet at all.
a) my computer fixed b) my fixed computer
c) my computer fix d) fixed my computer

e) fixing my computer
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9. Our computer system at work is archaic. Archaic most
nearly means
a) worthy b) obsolete C) current
d) trendy e) valuable
10. You’re a computer expert, Jack. Could I a minute?
a) rack you brains b) bash your brains
c) pick your brains d) hold your brains
e) brush your brains
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