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EDUCATIONAL COMPONENT OF THE. EDUCATIONAL AND SCIENTIFIC

PROGRAM

1. Profile of the Doctor of Philosophy program

in the field F "Information Technologies"

] m the specmlty F3 "Computer Scllenccs

e General information

-

Full name of the
higher education
institwition and
structural unit

Lviv Polytechnic National University

Full name

Doctor of Philosophy in computer sciences

Official name of the
educational and
scientific program

, Computer sciences

Type of diploma and
scopc of educational
program

Doctor of Philosophy degree, single, 43 ECTS credits of the
educational component of the educational and scientific program,
duration of the educational component of the educational and

scientific program — 2 years

level 8, FQ-EHEA — third cycle,

Cycle/level NQF of Ukraine —

- EQF-LLL —level 8
Prercquisites Level of higher education "Master"
Languages Ulkrainian, English

Basic concepts and
their definitions

The educational and scientific program uses the basic concepts and
their definitions in accordance with the Law of Ukraine "On Higher
Education" dated 01.07.2014 No. 1556-VII, as amended, the Law of
Ukraine "On Scientific and Scientific and Technical Activity" dated |
26.11.2015 No. 848-VIII, as amended, the Procedure for Training
Apphcantu for the Degree of Doctor of Philosophy and Doctor of
Sciences in Higher Educational Institutions (Scientific Institutions),
approved by the Resolution of the Cabinet of Ministers dated
23-03.2016 No. 261 (as amended in 2019). Order No. 394 dated
28.04.2022 on Approval of the Higher E ducation Standard in
Specially 122 Computer Science for the Third (Eduwtlonal and
Scientific) Level of Higher Education.

e purpose of the educational and scientific prgggam

Acquiring the ability to produce new ideas, solve complex scxentxﬁc
and applied tasks and/or problems in the field of professional and/or
research and innovation activities in'the field of computer science,
| which involves a deep rethinking of existing and the creation of new

holistic knowledge of pmfcssmnal practice.

"3 - Characteristics of the, educational and scientific prop‘r-lm

Subgact area (hdd of
knowledge, specialty)

Tield of knowledge - F "Information Tef‘hnolop,y
Specialty - I'3 "Computer Science"

Orientation of the
_educationa! and
scientific program

The educalional and scientific program is aimed at relevant aspects of
the spemalty, within Wh 1ch a further SCICHtlﬁC and teaching career is

possbec
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Program features

The educational and scientific program covers a wide range of modern
innovative vectors of development of the theory and practice of
computer science and information technologies, which forms an
updated theoretical and applied basis for ‘conducting scientific

research.

4 Elwibiht,y of graduates of the educationa

1l and sclentlﬁc*program for employment and..
 further education : E

l .Employment ehglblhty

Posmom “of scientific and smentlﬁc-pedaﬁoglcal employecs in

institutions and higher education institutions, engineering, expert,
analytical, etc. positions in IT, research and de&gn departments of
enterprises, institutions and organizations. :

Further training

The right to obtain a PhD degree 'md qddltlonal quqllﬁcauons in the
adult education system.

5 _Teaching and assessment

Téhcllihg and léarﬁing

Combmatlon of lectures and practlcal classes pedwgoglcal pract1cum,

| consulting with a scientific supervisor, scientific and pedagogical
community with independent scientific and educational work

E\mma, tests, ongomg control, oral prescntatlons

Assessment '

s Competencles

Intégral compéfenée
(IHT)

The ablhty to produce Innovauve 1deas, bOlVP complex ploblems in
the field of computer science, apply the methodology of scientific and
pedagogical activities, as well as conduct one's own scientific
research, the results of which have 301cnt1ﬁc novelty, theoretical and

practical significance.

General competencies
(ZK)

ZKO01. Ability to solve complex problems of computel science based
on a systematic scientific worldview and a general cultural outlook,

adhering to the principles of plofessmnal ethics ancl academic
integrity.

ZKO02. Abzhty to work in an international context.

ZK03. Ability to organize and conduct training sessions, usec modern
information technologies (work with VNS, Microsoft Teams, Zoom,

elc.).

ZK04. Ability to search, process and analyze information from
various sources.

ZK05. Ability to- acqmre systemic knowledge of modern methods of
conducting research in the field of computer science and information
technology, as well as in related fields.

ZK06. Ability to abstract thinking, analy31s and synthes1s

7K.07. Mastering the ability to initiate and conduct original scientific
research, identify current scientific problems, search for and critically
analyze information, produce innovative constructive ideas, and apply
non-standard approaches to solving complex and atypical tasks:
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Special (professional)
competencies (F'C)

FCO1. Ability to analyze and evaluate the current state and trends in
the development of computer science and information technology
FCO2. Ability to apply modern methodologies, methods and tools of
experimental and theoretical research in the field of computer science,
modern digital technologies, databases and other electronic resources
in scientific and educational activities.

FCO03. Ability to identify, set and solve research scientific and applied
tasks and/or problems in the field of computer science, evaluate and
ensure the quality of research performed.

FCO04. Ability to initiate, develop and implement complex innovative
projects in the field of computer science and related interdisciplinary
projects, demonstrate leadership during their implementation.

FC05. Ability to carry out scientific and pedagogical activities in

| higher education in the field of computer science

FC06. The ability to perform original research, achieve scientific
results that create new knowledge in computer science and related
interdisciplinary areas and can be published in leading scientific
journals in computer science and related fields.

7 _ Program learning outcames . -

Knowledgc (315 7‘”

NO1. Have advanced conceptual and methodological knowledge in
computer science and at the border of subject areas, as well as
research skills sufficient to conduct scientific and applied research at
the level of the latest world achievements in the relevant field, obtain
new knowledge and/or implement innovations.

RIW02. Ability to demonstrate understanding of the impact of
technical solutions in a social, economic and societal context;
RNO03. Dévelop and implement scientific .and/or innovative
engineering projects that provide an opportunity to rethink existing

and create new holistic knowledge and/or professional practice and
| solve significant scientific and technological problems in computer

science while adhering to the norms of academic ethics and taking
into account social, economic, environmental and legal aspects.
RNO4. Ability to demonstrate knowledge and understanding of the
philosophical methodology of scientific knowledge, psychological
and pedagogical aspects of professional and scientific activity, one's
own scientific worldview and moral and cultural values.’

RNO0S5. Apply modern tools and technologies for searching,
processing and- analyzing information, in particular, statistical
methods for analyzing large-scale-and/or complex data, specialized
databases and information systems. ' :
RN06. Identify current scientific and practical problems in the field
of compufer science, deeply understand the general principles and
methods of computer science, as well as the methodology of scientific
research, apply them in ornie's own research in the field of computer
science and in teaching practice. - s -
RNO7. Study, generalize and implement computer science
innovations in the educational process.
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RN08. Develop and research conceptual, mathematical and computer|
models of processes and systems, effectively use them to obtain new
knowledge and/or create innovative products in computer science and
related interdisciplinary areas. _

RN09. Organize and implement the educational process in the field of]
computer science, its scientific, educational, methodological and
regulatory support, apply effective methods of teaching academic
disciplines

RIN10. Plan and carry out experimental and/or theoretical research in
computer science and related interdisciplinary areas using modern
tools, critically analyze the results of their own research and the results
of other researchérs in the context of the entire complex of modern
knowledge on the problem under study.

RN11. Scarch, cvaluate and critically. analyze information on the
current state and development trends, research tools and methods,
scientific and innovative projects in computer science.

Communication
(KOM)

1. To freely present and discuss with specialists and non-specialists

- the results of research, scientific and applied problems of
computer sciences in the state and foreign languages

2. To publish the results of research in scientific publications in

leading international scientific journals o -

Autonomy and
responsibility (AiB)

1. Ability to independently conduct scientific research and make
- decisions. R -
2. Ability to formulate one's own author's conclusions, proposals and
recommendations. :
3. Ability to realize and bear personal responsibility for the obtained
research results ‘

7 7 8- Resource provision for the implementation of the educational program |

Specific characteristics
of human resources

100% of scientific and pedagogical workers involved in teaching the
cycle of disciplines that provide special (professional) competencies
of the postgraduate student have scientific degrees and academic titles

Specific characteristics
of logistics support

Use of freely available software for technical support of computer
laboratories .

Specific characteristics
of information and
methodological

Using- the virtual -learning environrr}ent of the Lviv Polytechnic
National University and the original developments of scientific and
pedagogical workers

JSupport

T 7 7 9_ Academicmobility .

Néitiénai cledlt aEE

mobility

Based on bilateral agreements between the National Uni”*;/‘éff;ily "Lyiv

Polytechnic" and universities of Ukraine -

International credit
mobility

Within the framework of the EU Erasmus+ program, based on
bilateral agreements™ between the National University of Lviv
Polytechnic and educational institutions of partner countries B

Education of foreign

Possible

postgraduate students




3. Dlstrlbutlon of the content of the educational component of the educatlonal and
scientiftc program by groups of components and training cycles

Postgraduate student workload
(credits / %)
Ne - Required Elective ;
Training cycles components of the | components of the for the :;E?; sl
educational educational of stud P
component component o
I. | A cycle of disciplines that
form gonera] sot'entfﬁc 21/49 3/7 24/56
competencies and universal , o
skills of a researcher _ _
2. | Cycle of disciplines that 101m ' '
professional competencics 10/23 6/ .14' o 16/37
3. | Cycle of disciplines of fice _
choice of a postgraduate - 3/7 3/7
student ;
Total for the entire period of study 3 1/72 12/28 43/100

3. List of components of the educational component of the educational and

scientific program

#o © Components of the educational component ECTS Assessment
_ _ 3 form
1 ' @ 2 , 3 4
1. 1. Mandatory components of the educational component
A cycle of disciplines that form general scientific competencres and universal skills of a researcher
OK1.1. | Philosophy and methodology of science 3 exaim
OI{1.2. . | Foreign Language for Academic Purposes, Part 1 4 test
OK1.3. | Foreign Language for Academic Purposes, Part 2 4 exam
OK1.4. | Professional pedagogy 3 test
0I1.5. | Academic entreprencurship. 4. tost
OK1.6. | Teaching practice 3 test
Total per cycle: ' 21
‘ Cycle of disciplines that form professional competencies
0OK2.1. | Methods of analysis and optimization of complex Al 4 exam
Kaminskyy .
0K2.2. | Information technologies for managing smart systems ACS 3 . exam
Tsmots" -
0K2.3. | Modern methods of* de51gmn0 mtelhgent systems CAD Lobur 3 exam
Total per cycle: : 10
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' 2. Elective components of the educational component *

A cycle of disciplines that form general scientific competencies and universal skills of a researcher
BE1.l | Business foreign language 3 test
Bb1,2 Psychology of creativity and invention 3 test
BE1.3 Scientific project management ' 3 test
Bb1.4 Technology of grant applications and patent rights 3 test
BE1.5 | Rhetoric ' 3 test
BB1.6 | Modern inventions in rescarch activities 3 test
Bb1.7 Open scientific practices 3 test
BE1.8 Academic integrity and quality of education 3 test
BB1.9 Methodology of preparation of scientific publications 3 test
BBE1.10 | Quality of higher education (formation of internal quality 3 test
: assurance systems)

Total per cycie: : : 3
' 1.1.Cycle of disciplines that form professional competencies
BB2.1 Information technologies for managing socio-economic and 3 ‘ exam
technical systems ACS Tsmols '
Bb2.2 Information technologies for data protection CAD Andrushko 3 exam
Bb2.3 Modern approaches to designing intelligent buildings and [ 3 exam
systems CAD Matviykiv . :
Bb2.4 Designing intelligent systems and devices CAD Andrushchak 3 exam
BB2.5 Machine learning technologies Al Vykliuk 3 exam
BE2.6 Modern technologies for signal and image processing ACS 3 exam
' Sikora : ‘ & .
BBG2.7 Methods of computational intelligence in smart systems ACS 3 exam
Tsmots ,
B52.8 Methods of forecasting on big data Al Gurbych _ 3 exam
BE2.9 On-line methods of machine learning AT Shakhovska 3 exam
BB2.10 | Fast machine learning tools for data analysis and forecasting 3 exam
tasks ITPP Tkachenko
Total per cycle: - o 6
Disciplines of free choice of the postgraduate student *
BBE3.1 Disciprline of free-choice of a postgraduate student 3 test
: VR ACS Tesliuk ' ' ,
Total per cycle: e N 3

TOTAL 43




4. 4. Matrix of correspondence of program competencies to educational |
components
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by correspondin

5. Matrix of ensuring program learning outcomes
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IL. Scientific component of the eduéa’tiénal and scientifié program

The scientific component of the educational and scientific program involves the
postgraduate student conducting his own scientific research under the guidance .of one or two
scientific supervisors and presenting its results in the form of a dissertation. <

The dissertation for the degree of Doctor of Philosophy is an independent, detailed study
that proposes a solution to a relevant scientific problem in the specialty F3 "Computer Science",
the results of which constitute an original contribution to the body of knowledge in the specialty
F3 "Computer Science" and ave published in relevant publications.

The scientific component of the educational and scientific program is drawn up in the form
of an individual plan of the postgraduate student's scientific work and is. an integral part of the
postgraduate curriculum. . o

An integral part of the scientific component of the educational and scientific program of the
postgraduate program is the preparation and publication of scientific articles, speeches at scientific
conferences, scientific professional seminars, round tables, symposia.

Research topics
in the specialty F3 "Computer Science'':

1. Development of information technologies and information systems for automated
. information processing and management. . g

2. Information technologics for analysis and synthesis of structural, information and

functional models of automated objects and processes. _ N

3. Models and methods of automation of functions and tasks of production and organizational

management in conventional and multi-level structures based on the creation and use of new

information technologies.




4, Illfbi'lﬁation technologies for the development and implementation of databases and data
warehouses, knowledge bases and computer decision support systems in automated systems
and networks. _ : _ : :

5. Information technologies for the implementation of communication protocols and tools for
building universal and specialized computer systems and networks, including education
computerization systems. _ :

6. Information technologies for system analysis, research, development of architecture and
methods for building multi-level, territorially distributed computer systems and networks with
distributed databases and knowledge, in particular for commetcial purposes.

7. Information technologies for effective development of software for computer networks and
distributed data processing systems. _

8. Information technologies for developing models and methods for controlling, classifying,
encoding and ensuring the reliability of information, as well as for mathematical modeling of
errofs in data exchange paths in information telecommunication networks.

9. Modeling of subject areas of information systems (analytical, simulation, infological,
object-oriented, etc.) based -on the creation and application of relevant: information
technologies.

10. Development of information search and expert information processing systems for
decision-making, as well- as knowledge-oriented decision support systems under risk and
uncertainty as intelligent information technologies. :

11. Information technologies for the construction and implementation of: autornated technical
diagnostics systems, geoinformation systems for various purposes and computer systers for
electronic business. * T ' o

12. Information technologies for the development of models, methods and tools for the
automation of information search and telecommunication systems, networks and information
support for: libraries, museums and archives (electronic catalogs, automiated workplaces,
computer bibliography, automated document import systems, etc:). ‘

13. Development and research of models and methods for assessing the quality and improving
the reliability, functional safety and survivability of information and information management
systems, as well as-information technologies for the creation of guarantee-worthy autcmated
_ information processing and management systems for critical applications.

14. Research, development and implementation of Internet technologies for the construction
of service-oriented systems, as-well as for the organization and implementation of distributed
information processing systems.

15. Applied software systems. :

16. Instrumental software systems and methodology for developing special software.

17. Intellectualization of computer and software systems, knowledge engineering.

18. Methods and means of formal speciﬁcation of tasks, models and problem areas.

19. Methods and means of formal verification, synthesis of models and software of computer
systems and networks. ) o ' ' ‘
20. Creation and use of abstract and natural languages for controlling calculations.




IV. Requirements for the existence of a system of internal quality
assurance of higher education

.

, Lviv Polytechnic National Universityoperates a system for ensuring the quality of
educational activities and the quality of higher education (internal quality assurance system), which
provides for the implementation of the following procedures and measures:

« determining the principles and procedures for ensuring the quality of higher education;

» monitoring and periodic review of educational programs; ;

« annual assessment of higher cducation applicants, scientific and pedagogical and teaching
staff of the higher educational institution and regular publication of the results of such assessments
on the official website of the higher educational institution, on information stands and in any other
way; ' _
» ensuring the advanced training of pedagogical, scientific and scientific and pedagogical
staff} ‘ ‘ '

« ensuring the availability of necessary resources for organizing the educational process,
including independent work of students, for each educational program; .

, o ensuring the “availability of information systems for effective management of the
educational process; - : : ' 5 s -

» cnsuring the publicity of information about educational programs, degrees of higher
education and qualifications; - - . : : I I '

"« ensring an effective system for preventing and detecting academic plagiarism in scientific
works of employees of higher education institutions and higher education applicants; :

» other procedures and measures. _ -

The system for ensuring the quality of educational activities and the quality of higher
education by a higher education institution (internal quality assurance system) is assessed by the
National Agency for Quality Assurance in Higher Education or by independent institutions for
assessing and ensuring the quality of higher education accredited by it for its compliance with the
requirements for the system for ensuring the quality of higher education, approved by the National
Agency for Quality Assurance in Higher Education, and international standards and
recommendations for ensuring the quality of higher education. o :




IIL Postgraduate student certification

Certification of candidates for the degree of Doctor of Philosophy is carried out by a
specialized academic council, permanently operating or established for a one-time defense, on the
basis of a public defense of scientific achievements in the form of a dissertation. :

A mandatory condition for admission to the defense is the successful completion by the
postgraduate student of his individual curriculum.

Candidates for the degree of Doctor of Philosophy defend dissertations, as a rule, in a
permanently operating specialized academic council in the relevant specialty, which operates in the -
higher educational institution where the postgraduate student was trained. The academic council of
the higher educational institution has the right to submit documents o the National Agency for
Quality Assurance in Higher Education for accreditation of the specialized academic council
established for a one-time defense, or to apply with a corresponding application to another higher
educational institution where a permanently operating specialized academic council in the relevant
specialty operates. - - ' '




