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Analysis of the Study Programme

Criterion 1 Eligibility for Program Accreditation

1.1. Is the HEI applying for program accreditation a legal entity of Higher Education according to
the law of Ukraine?

Yes. The National Mining University is based on a state ownership form and is subordinated
to the Ministry of Education and Science of Ukraine.

The University carries out its activities in accordance with the Constitution of Ukraine, the
Laws of Ukraine, decrees and orders of the President of Ukraine, the resolutions of the Verkhovna
Rada and the Cabinet of Ministers of Ukraine, the Laws of Ukraine "On Education" and "On Higher
Education", as well as other legislative acts of the MES of Ukraine, the Statute of the University
(http://www.nmu.org.ua/ua/content/activity/us documents/NMU Statut 2017.pdf)

Public Higher Education Institution National Mining University (State Higher Educational In-

stitution ,,National Mining University“)
Registration Code 02070743
State License AE No 636491, date of issue 19.06.2015

(http://www.nmu.org.ua/ua/content/study/admission/admission office/admission statute.php)



http://www.nmu.org.ua/ua/content/activity/us_documents/NMU_Statut_2017.pdf
http://www.nmu.org.ua/ua/content/study/admission/admission_office/admission_statute.php
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Criterion 2 Creation of Programs and Formulation of
Qualification Profile

Relevant stakeholders were involved in the initiation and further development of the ob-
jectives and learning outcomes of a degree program.

e The envisaged qualification profile enables students to take up an occupation which corre-
sponds to their qualification and meets the level of the National qualification framework
with all its descriptors.

e The objectives and learning outcomes of the programs are described in a competence-
oriented and concise way reflecting the state standards for this educational field and pro-
fessional academic level aimed for. The HEI outlines the distinguishing features of the pro-
gram in comparison to similar programs.

e The HEl identified a need for graduates with the respective qualification profile and defined
the target group of the program (regional, national, international). The learning outcomes
are aligned to the needs of the target group.

Guiding Questions

2.1. How has the intended qualification profile of the degree program been developed (regard-
ing launch of the process, procedure, participants)?

The current educational program of the MSc "System Analysis and Control" is the devel-
opment of a bachelor's program in the field of "System Analysis", which was introduced at the
University in 1999, and the Master's program, introduced in 2006. The educational program was
developed in accordance with requirements of the current legislation. Working group consisted
of:

program Guarantor:

V.V. Slesarev — PhD, Doctor of Technical Sciences, Full Professor, Head of System Analysis and Con-
trol Department in SHEI "NMU"

members of the working group:

I.V. Novitsky — PhD, Doctor of Technical Sciences, Full Professor, Professor of System Analysis and
Control Department in SHEI "NMU";
T.A. Zheldak — PhD, Candidate of Technical Sciences, Associate Professor of Sytem Analysis and
Control Department in SHEI "NMU";
Us S.A. — PhD, Candidate of Physical and Mathematical Sciences, Professor of System Analysis and
Control Department in SHEI "NMU"

The approval procedure for educational programs is determined by the Law of Ukraine on
Higher Education, the Resolution of the Cabinet of Ministers of Ukraine No. 1187 from 30.12.2015,
Standard "Designing educational process SHEI "NMU", Orders of Chansellor

(http://www.nmu.org.ua/upload/iblock/508/50813ebd0a51508caa2444a95b90ee84.pdf).
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Every developed educational program must be discussed on the methodological council on
the specialty, checked for compliance with the educational standard and the current legislation
requirements whereafter it must be approved by the Academic Council of the University.

2.2. Have all relevant stakeholders been involved?

The working group did not include students, graduates or employers. Their opinions af-
fected the results in the following manner: by interviewing students and alumni (informal surveys),
studying of the employers’ needs (examining vacancies and qualification requirements for position
applicants through Internet and informal polls). Students took part in the approval of educational
programs during their representation at the University Council.

2.3. Have the comments from the different stakeholder groups (teachers, students, em-
ployers) been taken into consideration?

Comments were considered which cased the renovation of the educational program. The
list of selective disciplines as well as programs of some disciplines were updated.

2.4. What processes are in place to reflect on the appropriateness of the qualification
profile? How is the program being revised or further developed?

The program content is revised annualy: it is assessed for compliance with modern
requirements and needs of society. That assessment is carried out by an examination commission
in the specialty. It is formed of academicians from inside and outside the University. Based on
analysis of the final certification results (Defence of Masters’ Theses), as well as analysis of subject
field changes and labor market fluctuations, an annual renovation of the educational program is
conducted.

The changes are usually related to its optional part. The compulsory component of the
program remains unchanged.

2.5. What are the distinguishing features of the program in comparison to similar pro-
grams?

The master's program aims to train specialists capable of solving complex problems in the
field of information technologies, systems science and cybernetics. It suggests to use theoretical
apparatus of system analysis methods, control, forecasting, decision making under uncertainty
and incomple data, and trains practical skills of analytical work with data of various types. Since
the University has a technical focus, more attention is paid to the technological process control as
well as economic systems analysis in comparison to similar programs.

2.6. Does the intended qualification profile comply with the qualification criteria of the
profession?

There aren’t any approved educational standards and qualification requirements for this
specialty. Therefore the prospective qualification profile was formed in accordance to labor
market requirements.
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2.7. Who is the target group of the program and do the learning outcomes take the spe-
cific needs of the target groups into consideration?

The main target group of the master's degree "system analysis and control" includes
students and graduates willing to acquire advanced knowledge and skills of an analyst-researcher
and a higher education teacher, having a bachelor's degree (or specialist) in the field of "system
analysis" or another specialty in the field of information technology. The program is directed

mainly to internal labor market.
Evidence

e Alumni surveys (appendix 2.1)

e Employer Survey (appendix 2.2, 2.3)

e Website ( http://sau.nmu.org.ua/en/index.php)

e Diploma Supplement (appendix 2.4)

e Official documents containing learning objectives (appendix 2.5)

The generalisation of Criterion 2 analysis is presented in Table 1

Table 1
In the last two In the next Under consid-
Indicator (Criterion 2) years two years eration in the
(plan) future
Number of Alumni Surveys 2 (not official) 2 1 per year
Number of Employer Surveys 1 2 1 per year
Existence of official, internal Yes Yes Yes
evidence about involvement of (Diploma Sup-
external stakeholders (employ- | plement, reports
ers, municipality, chamber of of examination
commerce etc.) commission)
Existence of official body within | yes yes yes
university/faculty structure with
participation of external stake-
holders (Yes/No)
Formal participation of students | no yes yes
in prepara-
tion/review/modification of pro-
gram (Yes/No)
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Criterion 3 Curriculum, structure / work load and mobility

The curriculum is designed to enable the students to achieve the objectives and intended
learning outcomes of the program.

e Each degree program must be divided into courses / modules. It is clear which knowledge,
skills and competences students will acquire in each course / module.

e |tis evident how each course / module contributes to the achievement of both the qualifi-
cation level and the overall intended learning outcomes.

e The curriculum is structured in a way to allow students to complete the degree within the
regular program duration.

e A credit point system oriented on the amount of work required from students has been
devised containing contact hours and time for self-study.

e The structure allows students to define an individual focus and course of study (e.g. field of
specialty).

e The curriculum allows students to participate in international mobility (study / internship)

without extending the regular study duration.

Guiding Questions

3.1. Has the program a clear and plausible structure? Do the modules build on one an-
other?

The degree programme’s structure is precise and determinate. It meets the requirements
of the current legislation and the university standard
(http://www.nmu.org.ua/upload/iblock/508/50813ebd0a51508caa2444a95b90ee84.pdf) The
program includes compulsory and obligatory optional modules. Curriculum is based on logically

connected blocks (modules).

3.2. Is the program divided into different courses that form a sum of learning and teach-
ing?

The programme is divided into different courses which are formed by the structure of
learning and teaching.

3.4. Does the curriculum contain aspects of technical and non-technical competences?
Yes, the curriculum includes technical and non-technical competencies. In this program,
the proportion of disciplines providing non-technical competencies is about 25%. In the first place,

10
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these are competencies providing communicational and organizational skills, a worldview for-
mation. In addition, there are competencies related to the economy, buisness, language skills.

3.5. Is it plausible how the program objectives and intended learning outcomes are sub-
stantiated in the modules?

The program objectives and intended learning outcomes are sufficiently sustantiated in the
modules. They are in the program of disciplines.

3.6. Is the workload realistic, can the study program be carried out in the regular study
duration?

The students’ workload is regulated by the norms of the Ministry of Education and Scince
of Ukraine and the internal documents of the University. Semester students’ workload is 30
credits. All discipline programs are structured in such a way that students can manage all the tasks
of current and final controls and successfully pass the final examination. The majority of students
finish the programm successfully. It confirms that the workload is realistic.

3.7. Is a credit point system in place considering contact time and time for self-study?

The study process includes classroom lessons (lectures, seminars, laboratory works) and
independent work. The share of self-study work is about 47%-78%, for different courses, and usu-
ally it is about 70% and 100% for practice and diploma

3.8. Do students have the possibility to take elective course? Do the elective courses en-
able students to develop an individual focus?

Student's choice is limited by the specializations within the program. Part of the sample
rate is 50%. Now there are two specializations defined: ‘System Analysis and Control’ and ‘System
Analysis and Complex Systems Modeling’.

3.9. Are there possibilities for international mobility? Is this supported by the HEl and
does the curriculum offer a timeframe where mobility can take place without prolongation of
the study time?

The general procedure for the implementation of academic mobility programs on the
territory of Ukraine and abroad is regulated by the Resolution of the Cabinet of Ministers of
August 12, 2015 No 579 "On Approval of Regulation on the Procedure for the
Reinstitutionalization of the Right to Academic Mobility" and is determined by the Regulation on
Academic Mobility of Students, Postgraduates and Teachers of the State Higher Educational
Institution “NMU”. The University assists students in program selection and preparation of
required documents. Being abroad, any student receives full informational support from
representatives of his (her) department and the University. Three studens have been trained in
University West, Trollhattan, Sweden and Delta State University, Cleveland, Mississippi, USA since
2010. Within the framework of this curriculum, a double degree program with the University of
Koblenz-Landau is agreed by now. It involves the exchange of students for up to 8 people a year.

11
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Evidence

Course / Module descriptions (published) indicating learning objectives, credit points and

work load (appendix 3.2, 5.1)

Objective-Module matrix, showing how each course contributes to the achievement of the

learning objectives (appendix 2.5)

Curriculum indicating possible fields of specialization and timeframe for mobility (appendix

3.1,3.3,3.4)

The generalisation of Criterion 3 analysis is presented in Table 2

Table 2

Indicator (Criterion 3)

In the previous
academic year

In the next two
academic year
years (plan)

Under consid-
eration in the
future

Share of elective courses 50 % 50 % 50 %
Number of incoming interna- 0 0 2
tional students

Number of send students from 2 4 2 per year
the program

Existence of formal procedure Yes Yes Yes
for recognition of achievements

from the period of international

mobility (Yes/No)

Existence of procedures for pe- | No No Yes
riodical evaluation of workload

by students (Yes/No)

Existence of procedures for pe- | No Yes Yes

riodical evaluation of workload
by academic teachers, authori-
ties etc. (Yes/No)

12
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Criterion 4 Admission Requirements

e The admission requirements and procedures are formally defined, transparent and the
same for all applicants.

e The admission requirements are defined in a way to enable the students to achieve the in-
tended learning outcomes.

e It must be clear how students can compensate the lack of knowledge or competences
without compromising the academic level of the program.

e There are clear rules and procedures for student enrollment defined.

e There are rules in place for recognizing achievements and competences acquired at other

(national or international) HEls.

Guiding Questions

4.1. Are the admission requirements clearly defined and transparently available?
The admission requirements are clearly defined by “Admission rules” of National mining
unsversity. It perfomed on site of the university.

http://www.nmu.org.ua/ua/content/study/admission/umovi vstupy/admission rules.php

4.2. Are all applicants treated equally? Do all students meeting the criteria have a chance
of being admitted? What are the selection criteria?

Admission rules provide equal opportunities for all applicants. To enter the educational
master program applicants must have a bachelor's degree and successfully pass examinations in
specialty and foreign language. Enrollment is conducted on a competitive basis. There are certain
categories of persons, defined by “Admission rules”, to whom special admission requirements are
applied. These catagories are able to get higher education both ways by state order and at the
expense of targeted government grants.

4.3. Do the admission requirements ensure that all applicants have the necessary aca-
demic background to be able to study the program successfully?

The minimum level is determined by “Admission rules” and availability of competitive
selection for the program

4.4. How can students compensate a lack of competences?
During the study course, students can improve their academic level by attending foreign
language courses, participating in non-academic research and programs related to their activities.

13
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4.5. Are there clear and transparent rules of student enroliment?
The rules of student enrollment are determined by “Admission rules” of SHEI “National
Mining University”. They are clear and transparent.

4.6. How are academic achievements obtained at other HEI recognized? Is this a fair and
transparent procedure? Does it meet the Criteria of the Lisbon Treaty?

There are procedures for achievements recognition received from other universities. These
procedures are defined by the Regulations on The Organization of Educational Process and “Ad-

mission Rules”, and meet the criteria of the Lisbon Treaty.

Evidence
J Rules and regulations dealing with admission of students, providing also infor-
mation about compensational measures in case of lack of competences
J Rules of student enrollment
J Rules for the recognition of competences obtained at other (national and interna-

tional) HEI
The generalisation of Criterion 2 analysis is presented in Table 3

Table 3

Indicator (Criterion 4)
(For Master Program)

In the previous
academic year

In the next two
academic year
years (plan)

Under consid-
eration in the
future

Existence of formal procedure
to compensate a lack of compe-
tences (Yes/No)

No

No

Yes

Actions taken by of Universi-
ty/Faculty/Unit as response of
the problem of compensation a
lack of competences (Yes/No)

No

No

Yes

Existence of procedure to rec-
ognize learning outcomes
achieved out of university (in-
ternships etc.) (Yes/No)

Yes

Yes

Yes

14
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Criterion 5 Teaching and Learning / Support

e The methods of teaching support the achievement of the intended learning outcomes.

e The teaching and learning approaches take contact time and time for self-study into con-
sideration.

e The didactical methods also include independent academic work and writing.

e The HEI provides advice, guidance and support services (technical and non-technical) that
foster the achievement of the intended learning outcomes and the selection of the elective
courses.

e The HEI has a conflict management in place to help all concerned parties to conciliate con-
flicts.

Guiding Questions

5.1. What kind of teaching methods are being applied? Do the teaching methods support
the achievement of the intended learning outcomes?

The educational process includes theoretical studies (60 ECTS credits) in the form of theo-
retical study that comprises lectures, workshops, laboratory classes, practical classes and inde-
pendent work in accordance with the curriculum of disciplines as well as practical training in the
specialty (practical training and qualification thesis):

- pre-diploma practical training (4 credits ECTS);

- master's qualification thesis (18 credits ECTS).

5.2. Do the teaching methods also provide time for self-study and independent work?
Yes. Students get tasks for independent work in accordance with the curriculum of disci-
plines.

5.3. What kind of general advisory and support services are in place?

Each teacher has scheduled time for consultations. Group curators also provide necessary
advice and support in case of emergency or conflict situations. The University has centers of
psychological and legal support for students, business incubators, coworking center, department
of international projects, student self-government.

5.4. What kind of course specific support services are being provided?
For the study of computer related disciplines, students have access to a fully equipped
computer class as well as free Wi-Fi access in the classrooms of System Analysis and Control

15
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Department. Students also have the opportunity to use the library of NMU and an electronic

repository.

5.5. Do students have the chance to apply for additional support services if need arises?

Professors of the Department carry out consultations according to the approved schedule.
During industrial and pre-diploma practical training, each student has a consultant coordinating his
work.

To solve organizational issues, the student can contact with his (her) curator, the
administration of the faculty, student self-government.

5.6. Does the HEI provide academic guidance for students with regards to academic de-
velopment and the choice of specialties?

Information about educational programs, choice of specialties (Regulations on the list for-
matting and subjects selection
http://www.nmu.org.ua/ua/content/activity/us documents/pologenie pro vibir disciplin 2017.

pdf
and additional opportunities for academic development (courses, additional programs) is posted

on the university's website. In addition, teachers of the department and group curators provide
appropriate consultations. Students are encouraged to take part in scientific seminars and

conferences.

5.7. How does the HEI deal with conflicts? Are there clear rules and procedures for con-
flict resolution in place?

Conflicts are resolved on the basis of the provisions of the University Statute. In case of
conflict, for ist resolution a temporary working group is created. It includes representatives of the
faculty, the department, student self-government, trade union organization, legal service and
others in need.

5.8. How are conflicts being settled practically?

The appeal committee is created for cconsideration an appeal complaints during entrance
exams and the session control. In case of conflict temporary working group is created for claim of
student.

Evidence

e Course-module descriptions (appendix 3.2, 5.1, 5.2)

e Other documents providing evidence of the teaching methods applied (appendix 5.3)

e Website providing information on general advisory services / professional advisory services
for the respective program (appendix 5.4)

The generalisation of Criterion 5 analysis is presented in Table 4.

16
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Table 4

Indicator (Criterion 5)
(For Master Program)

In the previous
academic year

In the next two
academic year
years (plan)

Under consid-
eration in the
future

Number of students formally

4 (30%)

15

5-10 per year

involved in research projects on
the university/faculty/unit level
(non-curriculum activity)

Share of courses with included
project work in curriculum
Existence of student’ scientific Yes Yes Yes
association(s) within the struc-
ture of universi-
ty/faculty/department (Yes/No)

39 ESTS (43 %)

Criterion 6 Examinations

e Examinations are designed in a way to measure to which extent students have reached the
learning outcomes (knowledge, skills and competences) for each individual course.

e Different forms of examinations are being applied to cover all competences aimed for (e.g.
oral and writing competences).

e The degree program comprises a final project / thesis which demonstrate that students are
able to work on a set task independently and at the level aimed for. The university has pro-

cesses in place to prevent plagiarism and unethical behavior.

e The examination schedule is made known to relevant stakeholders transparently and in

due time.

e The number and distribution of the examinations are organized in a way that both the ex-

am load and preparation times are adequate.

e All students are aware of the details of what is required in order to pass a course / module
(pre-examination, assignments etc.) no later than at the start of the course / module.

e Rules for re-sits, cheating, disability compensation measures, illness and other mitigating
circumstances etc. are defined.

e All exams are organized in a way which avoids delays to student progression caused by
deadlines, exam correction times, re-sits etc.

e All exams are marked using transparent criteria. There are mechanisms in place which en-
sure that exams marked by different examiners are comparable.

17
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Guiding Questions

6.1. How are examinations being organized? Are they announced in a timely and trans-
parent manner to students? Can students voice out queries if examinations clash or if there is
insufficient preparation time?

Exams are regulated by the schedule of the university's educational process. The semester
examination session takes 2 weeks with respect to the schedule, and, according to the curriculum,
a student can not have more than 5 exams per semester. Consequently, no less than three days
are given to a student for preparation and compilation for one exam. Regarding this particular
program, it contains 2 exams in the first semester and 3 exams in the second, so the exam
preparation time is quite sufficient.

The exam schedule includes the date, time, and classrom. It is refreshed in advance, and in
case of students' dissatisfaction, schedule change is possible within the limits, established by the
provisions.

A student may, if there is a valid reason, pass examination ahead of the schedule. In case of
non-attendance at the exam, in order to pass it later, the student must present a respectful docu-
mented reason of his (her) absence.

In addition, there is a hot line for students’ appeals. At the moment, all exams are written.

6.2. Is the number of examinations manageable without excessive failure rates?

The number of exams is independent from the exam failure rates.

6.3. Are the examinations designed in a way to appropriately assess the competences
achieved by students?

Questions for control, evaluation criteria are contained in discipline programs. The
examination tickets are constructed in accordance with these criteria.

6.4. Does the program contain a final thesis that shows that students can work on an ac-
ademic task independently? Is the thesis of adequate standard, using up-to-date literature?

Yes, the educational program includes the completion of the thesis. Its structure and com-
ponents are determined by the requirements for master's theses and related methodological sup-
port.

6.5. How does the university prevent plagiarism and other kinds of unethical behavior?

There is no centralized verification of plagiarism. The supervisor of student work is respon-
sible for absence of plagiarism in it.

6.6. Is all relevant course information being provided in a transparent and timely man-
ner?

Yes. Teacher is required to provide such information at the very beginning of the course.
The discipline programs are available in the departmental electronic network.

6.7. Are there rules for re-sits, cheating and compensational measures for students with
disabilities?
The fraud of students causes for poor evaluation. Rules of re-examination in case of unsat-
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isfactory evaluation are determined by the Regulation of the educational process organization.
There are no specific compensatory measures for students with disabilities.

6.8. Does the correction time of cause any delays in student progression?

The correction time of exam causes no delays in student progression.

6.9. What kinds of marking criteria are in place? Are they transparent and plausible? Is it
secured that all students are treated equally and fairly?

The assessment criteria are set out in discipline programs and state attestation
requirements. Compliance with these criteria ensures equal opportunities for all students.

6.10. How is it ascertained that examinations and marks are comparable between differ-
ent lecturers teaching the same subject?
There is no special control. There is a periodic check of the final knowledge or in the form

of chancellors's control.

Evidence

e Examination time schedule http://www.nmu.org.ua/ua/content/student_life/students/
e Examinations of different courses

e Final Theses

e Policy on plagiarism and unethical academic behavior

e Failure rates of examinations

e Rules for re-sits, cheating and compensational measures for students with disabilities

e Rules providing information on correction time of examinations and final theses

e Marking criteria

The generalisation of Criterion 6 analysis is presented in Table 5

Table 5
In the last two In the next two | Under consid-
Indicator (Criterion 6) academic years | academic year | eration inthe
years (plan) future
Existence of formal require- Yes
ments for creation of examina- | Yes Yes
tions schedule (Yes/No)
Existence of formal procedures | Yes Yes Yes

for dealing with student’ com-
plains in the aspect of examina-
tion (Yes/No)

Evaluation of cours- 0 1 per semester | 1 per semester
es/modules/subjects by stu-
dents, number of surveys (oth-
ers method).

Existence of anti-plagiarism pro- | No Yes yes
cedure (Yes/No)
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Criterion 7 Human Resources

e The composition, scientific orientation and qualification (academic and professional) of the
teaching and administrational staff are adequate for successful program implementation.

e There are sufficient staff members for fulfilling all teaching obligations, providing assistance
and advice to students and to carry out all administrative tasks for the full duration of ac-
creditation.

e There must be rules to safeguard the qualification of external / international teachers or
practitioners (outside of the HEI).

e There are procedures in place how teachers harmonize content of their courses and avoid
overlap.

Guiding Questions

7.1. Do the staff members have adequate proficiency / academic credentials to teach the
courses in an appropriate professional and academic standard?

All staff members, involved in the implementation of the educational program, have a suf-
ficient level of qualification. It is confirmed by the certificates of advanced trainings, corresponding
to the license conditions and conditions of competitive selection. The decision whether teachers’
gualification level corresponds to disciplines, planned for him, is made on the department level.
Information about the faculty and external lecturers is presented at the university's website
(http://sau.nmu.org.ua/en/kadry/teachers.php).

7.2. Is there sufficient staff (academic, technical, administrational) available to success-
fully implement the program without structural overload (including advisory services)?

Yes, the pedagogical staff is sufficient for the introduction of an educational program, for
lectures, seminars, practical and laboratory classes delivery, for organization of independent work
of students. The workload of the stuff is defined by the current legislation and regulated by the
University. Existing norms of the workload are not exceeded.

7.3. Are any staff members close to pension age? What are the plans for the succession?

At the moment, the co-workers of the retirement age are involved in the educational pro-
cess. The department is fully capable of correspondent substitutions if necessary. As a rule, for
lecturers of retirement age, practical and laboratory classes are conducted by younger stuff, who
thus acquire the appropriate skills and abilities to be prepared to teach the disciplines in the fu-
ture. The existing postgraduate and doctoral studies at the university make it possible to form the
necessary personnel reserve.
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7.4. How are external lecturers being selected and what kind of contribution do they pro-

vide for the implementation of the program?

Admission of external lecturers is carried out on the basis of the Regulations on

competitive selection procedure for filling the vacant positions of scientific and pedagogical

workers in the State Higher Educational Institution "National Mining University" and signing

contracts with them. It establishes the relevant admission criteria (the Regulations is available on

the university's website)

http://www.nmu.org.ua/ua/content/activity/us documents/polojena pro obr prinatanarobotu.

pdf).

At the moment, external stuff are not involved in the implementation of the program.

7.5. Is there any kind of procedure in place to harmonize the content of courses / mod-
ules? The contents of the modules are periodically discussed at the meetings of the methodical

commission, and if necessary, the update is made.

7.6. Is overlap between different courses being avoided?

Course programs, approved by the methodical commission, are considered at the

department meetings. This procedure, which the guarantor is responsible for, excludes any

duplications.

Evidence

e Staff handbook presenting short CVs of all staff members including external lecturers (appen-

dix 7.1, 7.2)

e Rules showing how external lecturers are selected (meeting the necessary academic standard

e Overview of teaching obligations of staff members and teaching that is required to implement

the program

e Figures on student staff ratio

The generalisation of Criterion 7 analysis is presented in Table 6

Table 6
In the last In the next two Under considera-

Indicator (Criterion 7) two aca- academic year tion in the future

demic years | years (plan)

Number of students per one staff member 5

Number of external lecturers participate in 0

the program

Existence of procedure to evaluate staff com- | Yes Yes Yes

petences for education (Yes/No)

Existence of formal requirements for admis- Yes Yes Yes

sion of new members of staff (Yes/No)

Number of pedagogically trained staff. 5 According to the | According to the
schedule of the schedule of the
department department

Existence of procedure for periodical review- Yes Yes

ing the content of coursed, modules etc. No

(Yes/No)
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Criterion 8 Material Resources

e The infrastructure and equipment are appropriate in quantity and quality to implement the
degree program successfully.

e Teachers and students have access to relevant up-to-date publications particularly in Eng-
lish as well as peer review journals

e The HEI makes available all necessary resources (e.g. hardcopies, electronic editions or e-
journals etc.) to the students to enable them to successfully pass the courses / modules.

Guiding Questions

8.1. Is the infrastructure and technical equipment appropriate to achieve the academic
and professional learning outcomes?

The educational process of masters' training is carried out at the educational and laborato-
ry areas of the university, which are included in the schedule of occupations in the specialty. The
audit fund fully provides lectures and practical exercises using computer technology in all disci-
plines. All the premises meet the requirements of sanitary and building standards, as well as regu-
latory documents, governing the conduct of educational activities.

The educational process on the department is supported by two computer laboratories,
multimedia projector classroom. However, the update of the computer fund is still required.

8.2. Is the general academic infrastructure (access to relevant up-to-date literature, com-
puter labs, etc.) available in sufficient quality and quantity?

State Higher Education Institution “NMU” "NSU" has on the balance of 48 buildings and
structures with a total area of 125 567.4 m?. For the educational process, 71 392.5 square meters
of area are used, which has 195 auditoriums; laboratories and computer (display) classes; 1 500 m?
are allocated for research activities; for housing - 46 441 m?. Statements about the auditorium are
provided in a supplement 7.1.

The University Library is located in the main building of the University and occu-pies an ar-
ea of 2054 m2. The book fund has 842 thousand copies and has a book depository with an area of
1054 m2, 6 reading rooms for 250 seats, incl. methodical cabinet for stu-dents of the Institute of
Economics for 30 seats and a room for teachers for 30 seats, sub-scriptions to technical and artis-
tic literature. The library is computerized, connected to the Internet. The University Library is the
only one among the libraries of higher education institutions in the region, which is certified by the
first category. An annual grant exceeds one million books. Now the library continues to create
electronic and retrospective directo-ries. Educational literature is available at the university li-
brary. The library fund fully provides the disciplines of the curriculum of masters. In addition, all
necessary materials are available in the internal electronic network of the department, which con-
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tains an electronic repository about 4 gb, as well as on the pages of disciplines in moodle system.
Teachers of the department and students have access to the global Internet network through the
central server of the university and the classes of the PC, which makes it possible to use electronic
variants of methodological provision of disciplines of the curriculum.

The student's provision of the hostel is 100%.

8.3. Is there an adequate learning environment (learning space, rooms for group work,
etc) in place?

The University has a sufficient classroom fund for classroom trainings, providing qualitative
education in all disciplines of the curriculum.

Evidence

e List of course relevant equipment (appendix 8.1, 8.2)

e Course / Module descriptions

Criterion 9 Financial Resources

e The HEI has appropriate financial resources for the full duration of the accreditation to suc-

cessfully implement the degree program.

Guiding Questions

9.1. Are the financial resources sufficient to implement the program successfully?
State funding does not cover all University expenditures, so some part of it is covered by
the earned funds.

9.2. Are the financial resources secured for the entire accreditation period?

At the moment of educational program implementation there is no full guaranteed state
funding to cover it during all the period. Financing is carried out within a budget year (from Janu-
ary 1 up to December 31).

Evidence

e Overview of financial budget and prospective financial recourses
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Criterion 10 Quality Management

e The HEI has official rules in place defining all quality assurance procedures and responsibili-
ties.

e The HEI applies methods suitable for the purpose, identifying weaknesses and improving
the degree program.

e For each program quality assurance procedures including different stakeholder groups (e.g.
students, lecturers, graduates/alumni, and potential employers) are being carried out regu-
larly aiming at continuous improvement.

e The outcomes are brought to the attention of relevant stakeholders.

e The feedback loops are plausible and the measures derived are made known to anyone in-

volved.

Guiding Questions

10.1. Does the HEI have a quality management policy in place?
Quality control procedures are determined at the level of higher educational institutions, at
the level of the faculty and departments there are no such procedures.

10.2. What kind of quality assurance procedures does the HEI have in place? Do the pro-
cedures take different stakeholder groups like students, alumni, teachers, professional partners,
employers, and graduates on-board?

Quality assurance procedures are determined by the Strategy and Program Development
of the University until 2025, the policy of quality assurance of the SHEI "NMU". These documents,
posted on the University website, include: quality assurance of educational programs, quality
assurance in teaching and assessment, quality assurance of teaching results, ensuring the quality
of student work (master's and graduate theses, as well as any other types of tasks performed by
students, such as essays, articles, etc.). All stakeholders are involved in formal processes of quality
assurance at the University, however for some of them the involvement is not formal.

10.3. Are the results being analyzed systematically and made available to relevant stake-
holder groups?

The results of implementing the policy of education quality assurance are analyzed at the
meeting of the Academic Council of the University, meetings of the methodical council and the
academic council of the faculty. Results are partly available to employers and other stakeholders.

10.4. What kinds of feedback mechanisms are in place to use the data for critical self-
reflection?
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Students form full-fledged parts in Academic Councils of the Faculty and the University,
participate in the consideration of all issues, make their proposals, which are taken into account
during organization of educational and scientific work

The Center for Sociological Audit conducts annual surveys of students of the entire univer-
sity. These surveys cover various aspects in organization of academic work, scientific work, etc.,
which are taken into account while implementing educational programs. However, these polls
cover only a part of university students.

The teacher independently (if desired) may organize the collection of reviews about his
discipline. After that, he can analyze the results and take them into account.

10.5. What kind of concrete measures have been derived from the evaluation results?

As a result of the curriculum revision some adjustments were made, regarding volume of

disciplines, practical and laboratory work.

Possible Evidence

e Quality assurance policy (appendix 11)

e Quality assurance tools like questionnaires for course evaluation, alumni, graduates,
professional partners, employers (appendix 2.1, 2.2, 5.3)

e Results of evaluation procedures

e Documentation about measures derived from quality assurance data

The generalisation of Criterion 10 analysis is presented in Table 7.

Table 7

Indicator (Criterion 10)

In the current
academic year

In the next two
academic year
years (plan)

Under consid-
eration in the
future

Existence of Quality Assurance
System at the Universi-
ty/Faculty/Department level
(Yes/No)

Yes/no/no

yes

yes

Existence of Quality Policy
Statement at the Universi-
ty/Faculty/Department level
(Yes/No)

Yes/no/no

yes

yes

Existence of strategy/strategical
plan/master plan etc. for the
university/faculty/department
etc. (Yes/No)

Yes/no/no

yes

yes
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Criterion 11 Transparency and Documentation

e The HEI developed rules and regulations defining all rights and duties of the HEI and the
students. These rules are available to all relevant stakeholders.

e Program relevant information (including its distinctive features and organizational peculiar-
ities) is available to relevant stakeholders

e The HEI provides course / module descriptions containing information about the objectives
and intended learning outcomes of the course / module, the literature (textbooks, manu-
als, monographs, peer-review journals etc.), the teaching method and the examination as-
sessing the achievement of the intended learning outcome.

Guiding Questions

11.1. Are all kinds of relevant rules and regulations defined covering all aspects of the
student life cycle? Are they published and transparently available to all relevant stakeholders?

The rules covering all aspects of student life are defined by a series of university documents
that are published on the university's website. Among them there are the Regulations on the or-
ganization of the educational process, the Regulations on the Student Scholarly Society, the Regu-
lations on student self-government and others.

11.2. Is all program relevant information being made available to interested stakehold-
ers?

Information on the program is published on the university's website and is publicly
available

11.3. Do the course / module descriptions contain all relevant information about course
objectives, learning outcomes, teaching methods, required literature, examinations etc.?

All necessary information (the course purpose, learning outcomes, teaching methods,
literature, exams) are essential components of discipline programs. These programs are formed
according to the approved university standard.

Evidence

e Rules and regulations covering all aspects of the students life cycle (appendix 5.4, 11)
e Course / module descriptions(appendix 5.1, 5.2)
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APPENDIXES

APPENDIX 1.1

Certificate of Accreditation
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APPENDIX 2.1

Query for Graduates

First name (optional)

Contact phone (optional)

The year of finishing the educational program
What was your average grade for diploma?
1. Do you work in the specialty?
Yes No
2. If no, for whatever reason?
3. How much time did you spend to find a job?
1 - 2 months 3 - 6 months More than 6 months
4. Is there a sufficient level of salary for system analysts in the labor market?

Yes No
3. Are you satisfied with the education you have gotten?
Yes No

4. Did you need a retraining or an additional training to get a job?

5. What knowledge, competences do you consider necessary to be added to the edu-
cational program 124-system analysis?

6. What disciplines do you consider excessive?
Evaluation of the educational process

1. Were the order of studying disciplines, the plan and schedule of the educational
process, logical and consistent?

Yes NO.oviiiiiiin I can not say

2. Was the qualification of the lecturers involved in the implementation of the educa-
tional program 124 — system analysis sufficient?

Yes NO.ooiiiiii I can not evaluate

3. Were there enough time to learn the components of the educational program?
Yes No (If no — please explain)

4. Evaluate the complexity of the training within this educational program
Very easy Light Average Hard
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APPENDIX 2.2

Query for Employers

Full name of the organization, institution, other interested part

Contact person

Phone

E-mail address

1. Evaluation of the quality of graduates training

1.1. Do you have in your organization specialists (employees), prepared by the educa-
tional program 124- system analysis?

Yes No

1.2. How can you rate the quality of education of these specialists?
High Good enough
Low Extremely low

1.3. Was there a need for additional specialist training? In what amount?
Yes No
Some additional training for specific tasks of the organization
Special courses for additional education

1.4. Do you plan to involve specialists trained within the educational program 124-
system analysis in the future?

Yes No
2. Evaluation of the educational program

2.1. Do you think that the training of specialists within the educational program 124 —
system analysis meets the requirements of society?

Yes No

2.2. Do you consider training specialists within the educational program124 — system
analysis relevant and necessary?

Yes No

2.3. Does the educational program 124 — system analysis meet the requirements of
expert analysts?

Yes No
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2.4. Does the educational program 124 — system analysis have sufficient competen-
cies to train such specialists?

Yes No

Open questions

2.5. What competencies should be added to the educational program 124?

2.6. What additional knowledge (skills) should be provided by the educational pro-
gram 1247

2.7. What competencies are excessive?

2.8. What knowledge (abilities) is (are) excessive for specialists of this profile?
2.9. What disciplines should we add to the educational program?

2.10. What disciplines should we remove?

General evaluation of the educational program

Excellent Fine
Satisfactorily Unsatisfactorily
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APPENDIX 2.3
The Analysis of the Survey of Employers

Collection and systematization of information. As test subjects, job market
vacancies in the field of computer information technology and system analysis were
selected, namely: system analyst, project manager, information resource specialist
(IRSP), information systems specialist (ISSP).

Identification of competencies presented by employers to graduates of higher
educational institutions or applicants for a certain position was carried out using
questionnaires (see gquestionnaire).

Over the course of one quarter of this year, two hundreds of employers' letters
were examined from different employer websites indicating the knowledge, skills and
abilities that an applicant for one of the above positions should possess. Each profes-
sion in the sample is represented by fifty requests. All collected information is struc-
tured as a MS Access database "Employers’ Requirements". In total, the database has
1300 entries.

Recall that the requirements of employers mean their expectations about the
competence of employees of a particular profession and a specific job level. A mod-
ern professional education system should have clear concepts about what kinds of
professional activities they are preparing for, and not just prepare unified workers
who have competencies, some of which may have become obsolete. In this regard,
the analysis of the needs for knowledge and skills should be carried out on the maxi-
mum possible sample of enterprises, focused on development, since it is the only way
to create benchmarks for the best examples of professional activity. That is why when
collecting data, information was also taken into account of which area of the national
economy (industry, production, science, knowledge) belongs to the employer. The
list of areas of the national economy that are included in the database is shown in Ta-
ble 1.

Table 1
Areas of the national economy included in the database "Employers' requirements”

Area_code Area_name Area_code Area_name
1 Housing and utilities 21 Media
2 Non-productive types of consumer ser- 22 Analytics

vices 23 Power engineering
3 Health protection, physical culture and 24 Fuel industry

social security 25 Ferrous metallurgy
4 Education 26 Non-ferrous metallurgy
5 Finance, credit, insurance, pensions 27 Mechanical engineering and metal working
6 Culture and art 28 Chemical and petrochemical industry
7 Science and scientific service 29 Forestry, woodworking and pulp and paper industry
8 Management 30 Building materials industry
9 Party and public associations 31 Industry of building constructions and details
10 Geological exploration 32 Glass and porcelain-faience industry
11  Trade 33 Light industry
12 Building 34 Food Industry
13 Transport and logistic 35 Microbiological industry
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14 Service Companies 36 Flour-and-cereals and mixed fodder industry

15 Telecommunications 37 Medical industry (production of medical equipment and instru-
16 1T ments)

17 Design 38 Pharmaceutics

18 Advertising 39 Other industries

19 Security

20 Tourism

Results of analysis of collected information. The presentation of the material
of this item will be carried out according to the following scheme: 1 - setting of the
specific analysis task (goal), 2 - preliminary data processing, 3 - input data structure
for solving the task, 4 - interpretation of the results, conclusions and recomendations.

Task 1. In what area of the national economy, science or industry are the most
popular professions?

In the database, a query of the fields is formed: "respondent's code", "industry
code", "profession”.

With the help of the Deductor 5.2 platform, a cross-tabulation with fact
aggregation is constructed, which displays the number of respondents in a particular
industry who expressed their opinion about the competence of specialists in the
relevant profession (Table 2).

Table 2
Cross-table "Profession - Branch of the National Economy"
11[12]13[15] 16 |18| 2 | 20| 21 |24] 27| 28| 3| 30| 33 | 38| 39| 5 | &
Profession ‘

esp |esp lespo espolespo esp |esp |esplespoespiesp|esp |espespoespolesp |esp [esp lesp

Project manager in the IT field 7 1] 2] 3] 7[ 1] 1] 4 1 1| 2] 1] 4 5
System analyst 701 1 2 1 2 1 1 5{ 1] 2| 3] 2
IR specialist 9 1 9 10 8 1 1 4 2 1 i I R
IS specialist 7 1 4 13 2 6 1 3 1] 2] 2[ 81

The received information can be visualized in the form of diagrams, for
example, shown in Fig. 2.

Denomination © | Number ]
M IT = 3 21(42,0%)
Other industries = | 2( 4.0%)
M Light industry = | 5(10,0%)
O Mechanical engineering and metal working [] | 1( 2,0%)
O Non-productive types of consumer services = | 21 4.0%)
@ Advertising B | 1( 2.0%)
O Building [] | 11 2.0%)
B Telecommunications [E | 2[ 4.0%)
B Trade [ | 7(14,0%)
B Transport and logistic L] | 1( 2.0%)
B Management (5] 1 2( 4.0%)
[ Pharmaceutics [ | 1( 20%)
O Finance, credit, insurance, pensions (— 1 3(6.0%)
B Chemical and petrochemical industry ] | 11 20%)
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Denomination © |Number |
WIT (= | 13 (25,5%)
[ Other industries (o | 4(7.8%)
M Light industry | (— | 2( 3.9%)
Mechanical engineering and metal working [ | 1(2,0%)
O Media (— | 5( 9.8%)
@ Non-productive types of consumer services (= | 1( 2.0%)
O Building materials industry | [ | 1( 2.0%)
B Advertising | [— | 7(13.7%)
H Telecommunications = | 20 3.9%)
@ Trade (o | 7(13.7%)
B Transport and logistic | [ | 1(20%)
B Tourism | (= | 1(2,0%)
O Pharmaceutics [.3) | 1( 2,0%)
[ Finance, credit, insurance, pensions = | 5[ 9.8%)
b)
Denomination « | Number |
mIT | [— | 13(255%)
@ Other industries | [— | 2( 3.9%)
M Light industry | (= 1 1( 2.0%)
Media | [ | 1( 2.0%)
O Non-productive types of consumer services | [— | 6(11.8%)
[ Advertising | [— | 2( 3.9%)
@ Telecommunications | [— | 4( 7.8%)
M Fuel industry | [— ] 3( 5.9%)
| Trade | [— | 7(13.7%)
E Transport and logistic | | 1( 2.0%)
B Management | [ | 1( 2.0%)
B Pharmaceutics | [— | 2( 3.9%)
O Finance, credit, insurance, pensions [ | 8(15.7%)
C)
L ———— |
[ | 9(18,0%)
@ Other industries (= | 1[ 2.0%)
M Health protection, physical culture and social security | [— | 2( 4.0%)
Light industry | [ | 1( 2,0%)
O Mechanical engineering and metal working = | 4( 8.0%)
@ Media (= | 2( 4.0%)
Non-productive types of consumer services (= | 8(16.,0%)
B Advertising | S .| 10 (20,0%)
E Telecommunications & | 1(20%)
@ Trade | [— | 9(18,0%)
B Tourism | (= | 1( 2.0%)
B Management E | 1(20%)
[ Finance, credit, insurance, pensions = |1 2.0%)

Fig. 2. Interest in specialists: a) - system analyst; b) Project Manager; ¢) IT specialist;
d) IS specialist

So, 1) the specialists of all four professions in question are most in demand in IT

and trade, and if in the first area the need for system analysts significantly exceeds
the others, in the second - all professions are fairly widespread and almost evenly;
taking into account the latter, it is possible to make recommendations on the availa-
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bility in the educational programs of specialists in these professions of selected disci-
plines, for example, with regard to both audit and marketing; 2) specialists in infor-
mation resources are equally in demand in such areas as IT, trade, advertising, non-
productive types of consumer services; 3) specialists in information systems, except
IT and trade, are also involved in the areas of finance and credit, insurance, telecom-
munications; 4) the profession of the IT project manager is also characteristic for the
advertising, finance, media and other (not represented in the database) industries.

Task 2. Search for sets of the most common competencies for each particular
profession. For the profession System Analyst 25 popular sets of competencies, for
an IS specialist and IT project manager - 25 for each. Some of these sets of compe-
tencies for system analysts are shown in Fig. 3.

Sets: 25 of 39 Filter: Minimum support = 15.65

N2 |i= Number of set ab_Elements

Analytic skills
Attention to details 8 16.00
Responsibility

Analytic skills

2 36 Attention to details 8 16.00
Knowledge of Excel
Knowledge of Excel

3 R - . , 10 20.00
Ability to work with large volumes of information
Attention to details

5 27 - - 8 16.00
Confident user of MS Office, Microsoft Project

2% Attention to details

5 —— g 18.00
| Responsibility
Attention to details
6 25 9 18.00
] Knowledge of Excel
5 4 Analytic skills 10 20.00
Level of English - Upper-Intermediate
Analytic skills
8 23 8 16.00

Ability to work with large volumes of information
Fig. 3. The most popular sets of competences based on the results
constructing associative rules for the profession System Analyst
Using the discovered sets of competences, rule trees are built - two-level trees
by antecedent or by consequent. When constructing the rules tree by antecedent, the
nodes (with the antecedent) are on the first (upper) level, and the nodes with the con-
sequent at the second level. The second variant of the rules tree is a tree constructed
by the consequent. Here at the first level are the nodes with the consequent. As an
example, in Fig. 4 shows the rules tree, built on the basis of the most popular sets of
competences for the profession of Information Systems Specialist. Here - 5 rules.
Their details are shown in Fig. 5, and the interpretation can be:
— if the employer requires analytic skills from the candidates for the post of IS
specialist, then in 25.5% of cases together with this will require attention to
detail;
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,,,,,,,,,,,,,

Rules: 50f 5 Fllter Without fi Itenng
Ne |i= Rule number T |53 Antecedent #3= Consequent # Support & Confidence
Number ]%

1 Attention to details Analytic skills 6 11.76 85.71
2 2Deep knowledge of Oracle D |Level of English - Upper-Int 6 11.76 60.00
3 3 Level of English - Upper-Inte Level of English - Upper-Int 7 13.73 87.50
4 4 Confident user of MS Office, Confident user of PC ] 17.65 64.29
5 5 Confident user of PC Confident user of MS Office g 17.65 90.00

Fig. 4. Rules for compiling the sets of competencies of an IS specialist

— if the employer has the opinion that the level of English at the pre-applicant for
the position of an IP specialist should be Upper-Intermediate, then in 12% with
it the applicant must have a deep knowledge of Oracle DBMS, SQL
programming languages, PL / SQL, etc.

=@
: {gj-/\nalytacal abilities {25.49%; 13)

. {ZpAttention to details(11.76%; 6)

=1-{&m Level of English - Upper-Intermediate (49.02%; 25)

: {l;juDeep knowledge of Oracle 11 DBMS, proq. languages SQL, PL/SQL (11.76%; 6)
{}:Ju Knowledge of methadology and testing techniques {13.73%:; 7)

EJ {;}Confndent user of PS (19.61%:; 10)

; ----- {;:n Confident user of MS Office, Microsoft Project (17.65%; 9)

= E:-Conﬁdent user of MS Office, Microsoft Project (27.45%; 14

----- {&+ Confident user of PS (17.65%; 9)

Fig. 5. Details of the rules tree on compiling sets of competences IS Specialist

In Fig. 6 presents details of some rules regarding the composition of the
competencies of the system analyst for the requirements of the employer.

Denomination © |Number |
mIT = W 13(255%)
[ Other industries (= | 4( 7.8%)
M Light industry (= | 2( 3.9%)
Mechanical engineering and metal working = | 1( 2.0%)
O Media = | 5[ 9.8%)
@ Non-productive types of consumer services B | 1[ 2.0%)
O Building materials industry = | 1( 2.0%)
M Advertising = | 7(13.7%)
H Telecommunications == | 2( 3.9%)
B Trade (= | 7(13.7%)
B Transport and logistic = | 1( 2,0%)
B Tourism ] | 1( 2.0%)
O Pharmaceutics = | 1( 20%)
[ Finance, credit, insurance, pensions = | 5[ 9.8%)

Fig. 6. Detailing the rules for compiling sets of competences

In general, with the above parameters, rules such as " antecedent - consequent "
are constructed: for the system analyst - 20 for the IT project manager - 6. Using the
rules tree, analyzing the composition of the most popular sets of competences for all
the professions in question, you can trace the interrelation between these professions.
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In Table. 3 shows the general competencies for candidates for the post of system

analyst, information systems specialist, information resource specialist and IT project
manager, who were able to find out by analyzing the information gathered about the
requirements of employers. Such summary data demonstrate the similarity of the
above occupations and can be useful in the development or comparison of
educationnal training programs.

With the help of Data Mining methods, it is possible to identify those

competencies that employers think are inherent only in one profession. And
consequently, by eliminating those knowledge and skills that have support, less than
a certain threshold, it is possible to form a list of competencies that will determine the
specificity of a particular profession.

Table 3
General Competencies for Professions System Analyst, IS Specialist, IR
Specialist, IT Project Manager

Type of competence

Name of competence

Professions

Professional
production (PP)

The level of English - Upper-Intermediate

Ability to create and work with test documentation

Ability to work with 1C, Confident user of PC,

Confident user of MS Office, Microsoft Project

Subject area, Understanding the principles of SEO
Understanding the basic principles of software development
The Basics of HTML / PHP / MySQL / JavaScript
Fundamentals of Management, Knowledge of CRM system,
Knowledge of Excel

Correct oral and written language

Deep knowledge of e-commerce systems

Fundamentals of SQL, Web programming

Personal

Purposefulness, multitasking, stress tolerance, decency

Ability to set goals and achieve them

Ability to work with large volumes of information

diligence, self-discipline, Responsibility, initiative, accuracy, Focus
on the result,

Creative approach to finding solutions

Attention to details, Ability to learn quickly

Analytical skills, Active life position

Social

High level of communication skills

Managerial

Ability to organize the work of the team and work in it

Information
Systems
Specialist (IS_S)

Information
Resource
Specialist (IR_S)

System Analyst
(SA)

IT Project
Manager (PM)

Professional
production

Understanding the structure of web development

The skills of working with project documentation (BRD / FSD /
UMD / MRD)

The skills of working with Redmine / JIRA

Fundamentals of QA (testing), Project management skills
Analytical skills (client base analysis, marketing research, client
profile, database segmentation, TA definition)

The skills of working with BPMN Business Process Modeling
System

Personal

Self-confidence, Logical thinking

Social

Ability to conduct presentations, negotiation skills
The ability to create and maintain a long-term relationship with the
client

System Analyst
(SA)

IT Project
Manager (PM)

Managerial

Ability to monitor and bring workflow to their full completion

PP

The skills of working with ERP systems

IS_S
SA
PM

Professional
production

Skills in testing API, web and mobile applications
Knowledge of Unix shell / awk
Deep knowledge of Oracle 11 DBMS, SQL programming lan-

IS_S
SA
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guages, PL / SQL

PP Knowledge of the advertising market IR_S
Knowledge of graphic editors PM

Personal Y1yknu6 erudition

Personal Ability to work with search engines IR_S, SA

PP Web design IR_S, IS_S
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APPENDIX 2.4

JIOJIATOK J0 JUTJIOMA MPO BUILY
OCBITY

DIPLOMA SUPPLEMENT

Cepis, peecTpalliifHuit HOMep Ta JiaTa BUAaJi JUIIoMa
Series,registration number and date of issue of the diploma

M18 Ne Big/on

Peecrpariiiguii HoMep Ta gaTa BHAadi JoaaTKa
Registration number and date of issue of the supplement

Ne ®IT-45/18 Bin/on 31.01.2018
(6e3 numoma we miricauii/not valid without diploma)

1. IHOOPMAUNISA ITPO BUITYCKHUKA

INFORMATION ABOUT THE GRADUATE

1.1. Ipi3Buine 1.2. ImM’st Ta M0 6ATHKOBI

Family name(s) Given name(s)

1.3. JlaTa Hapo/:KeHHs

Date of birth

2. IHOOPMAIISA ITPO 31OBYTY KBAJII®PIKAIIIO

INFORMATION ABOUT THE QUALIFICATION

2.1. Kpanigikanis BUIyCKHUKA: CTYNiHb BHLIOI OCBIiTH, Cllellia/IbHICTh, OCBITHA Mporpama, npodeciiina kpanipikauis

Qualification: Degree, Program Subject Area, Educational Program, Professional Qualification

Marictp, 124 Cucremuuii anani3, CucreMHuit anami3 i ynpasninas, 2139.2 [IpodecioHarn 3 004uCiIeHb B Tany3i CHCTEMHOTO aHATI3Y
Master’s degree, System analysis, System analysis and management, Expert in system analysis computations

2.2. 'aay3b 3HaHb

Field of Study
[Hdopmamiiini TexHOMOTIT
Information technology

2.3. HaiimeHyBaHH1 i cTaTyc HABYAJbHOI'0 3aKJIa]y, IKHii BAKOHYBAB OCBIiTHIO IPOrpamMy Ta NpUCBOiB kKBaidikanio

Name and status of the higher education institution that delivered the study program and conferred the qualification

HarmionanbHuit TexHiuHui yHiBepcutet "J{HinpoBcbka nomitexHika". JlepkaBHoi GopmMu BIaCHOCTI.
National Technical University "Dnipro Polytechnic". State-maintained.

2.4. MoBa(u) HaBYAHHS

Language(s) of instruction

VYkpaiHcbka
Ukrainian

3. IHOOPMALIS ITPO PIBEHb KBAJI®IKALIL 3A HAIIIOHAJIbHOIKO PAMKOIO KBAJII®IKALIINA

INFORMATION ABOUT THE LEVEL OF THE QUALIFICATION

3.1. PiBenb kBagiikamii

Level of qualification

3nmaTHicTh pO3B’A3yBaTH CKIAIHI 3a1adi i MpodaemMu y MeBHiH ramysi npodeciitHoi aisubHOCTI a0 y Ipolieci HaBUaHHS, 110 Tependa-
Yae POBEACHHS JOCTIIKEHb Ta/a00 31iCHEHHS 1HHOBAIIiH Ta XapaKTepH3Y€EThCsl HEBU3HAYCHICTIO YMOB 1 BUMOT.

Ability to solve complex problems and tasks in a given professional activity field either while studying which supposes researching
and/or innovations implementation under ambiguous conditions and requirements.

3.2. Odiuiiina TpuBagicTh NpOrpamMu

Official duration of programme

1 pik 5 micsuiB, nenHa Gopma apdanus (90 kpenuris EKTC)
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1 year 5 months, full-time form of studies (90 credits ECTS)

3.3. Bumoru /10 BCTyny

Access requirements(s)

OcBiTHBO-KBaTi(iKaIiHII piBeHb OakanaBpa, Ha OCHOBI Pe3yNbTaTiB (PaXOBUX BCTYIHUX BHIPOOYBaHb
Education and qualification level of a Bachelor on the basis of admission tests in profession

4. IHOOPMALIA ITPO 3MICT TA PE3YJIBTATU HABYAHHS

INFORMATION ABOUT THE CONTENT OF TRAINING AND ITS OUTCOMES

4.1. ®opma HaBYAHHSA

Mode of study
Jenna / Full-time
4.2. BUMOTrH OCBIiTHBOI IPOrpamMu

Educational Programme Requirements

CTyzeHT TOBUHEH BUKOHATH MTPOTpaMy MiArOTOBKH 3TiHO HABYAIILHOTO IUIaHY, SIKHI BKITIOYAE:

- TeopernuHe HaBuaHHA (60 kpeautiB ECTS) mo aucnuiutiHaM y BUTTISAL ayAUTOPHUX 3aHATH (JICKIiHHI, ceMiHapChKi, 1TabopaTopHi 1 mpak-
TUYHI 3aHATTS) 1 CAMOCTIHHOT poboTH;

- mpoxouKkeHHst BupoOHmyoi npaktuku (6 kpeautis ECTS) Ta nepenaumiomuoi npaktuku (3 xpeaut ECTS);

- MiJICyMKOBa Jiep>KaBHa aTecTallis, 10 BKJIoUYae B cede kBamidikaniiiny podoty marictpa (21 kpeaut ECTS).

Kpenutu cTyIeHTy 3apaxOBYIOTHCS Y BUMIAJIKY YCIINIHOTO (KpUTEPii OIIHIOBAaHHS HaBECHI B I1. 4.4) CKJIaJaHHs MUCHbMOBHX (yCHHUX) 3aJiKiB
a00 eKx3aMeHiB 3 HaBUAJIbHOI AUCHHUILIIHY, 3aXHCTY KypCOBOi pOOOTH, 3aXHCTY 3BITY 3 HPAKTUKH,IPOXOKEHHS MiICYMKOBOI IepKaBHOT
aTecTarii.

Kpenutu ctyneHTy 3apaxoByIOTECS Y BUNIAJIKY YCIIIIHOTO (KpUTEpii OLiHIOBaHHS HaBeAEH] B 11.4.4) CKiIaJaHHs MMCHbMOBHX (YCHHUX) 3aJIKiB
a00 eK3aMeHIB 3 HaBUAIBHHUX JUCHUILTIH, 3aXHUCTY KypCOBHUX pOOIT, 3aXUCTY 3BITiB 3 MPAKTHK, IPOXOIKEHHS IMiACYMKOBOI aTecTallii.

Learner must satisfy the programme requirements in the Programme Specification, which includes:

- theoretical education (60 ECTS) in disciplines of classroom-based type (lectures, seminars, laboratory and practical trainings) and inde-
pendent work;

- Industrial practical training (6 ECTS credits) and Pre-diploma practical training (3 ECTS credits);

- Final state certification, which includes Master Qualification Thesis (21 ECTS credits).

Credits are granted in case of successful (evaluation criteria listed in paragraph 4.4) passing written (oral) tests or exams in an academic
discipline, defence of a Term paper, defence of a practice report, final state certification.

Credits are assigned to the student when he/she successfully (see Grading scheme in 4.4) passes written (or oral) tests and examinations in
subjects, defends course papers, reports results of his/her practical training, passes final examinations.

HalyTi KOMIETeHTHOCTI:

3HaHHS 1 PO3YMIHHS:

- ysBJIeHHS 1po (inocodehbki NpodIeMy HayKOBOT'O Mi3HAHHS Ta MEIaroriKy BHIIOT MIKOJIH, IO CIPHSIOTh PO3BUTKY HAyKOBO-IIEIaroriyHIX
3/1aTHOCTEN 0COOMCTOCTI;

- 3HaHHA PO METO/IH, 3aco0H Ta popMu opraHizallii HaBYaIFHOTO MPOIECY y BUILIHN IIKOJIi;

- 3HaHHA, HEOOXiHI /U1 pO3pOOKH, BIPOBAPKEHHS 1 BAKOPUCTAHHS MATEMaTHIHUX MOJIEJeH, METOMIB i alTOPUTMIB Y Pi3HUX TaIy3sX
HAyYKH 1 BUpOOHHUIITBA;

- YSBIICHHS TIPO NPUHIINIH i 3200 300py, CHCTeMaTH3allil, y3aralsHeHHs iH(opMaii s MpoBeIeHHS HAYKOBUX JOCIiIKEHb 32
mpodiieM CrenialbHOCTi; 3HAHHS METOIUKH HAYKOBHX OCIi/PKCHb;

- Cy4acHi ysIBJICHHsI IIPO IPHHIIMIN CTPYKTYPHOI 1 QyHKIIOHAIBHOT OpraHizalii CkiiaqHuX 00'eKTiB 1 cucTeM;

- 0a30Bi 3HAaHHS OpraHi3aliifHOI CTPYKTYpH YIPaBIiHHS HiIIPHUEMCTBOM, IMTAaHb YIPABIIHHS IEPCOHATIOM Ta PO3POOKHU YIIPABIiHCHKOTO
pileHHs;

- 0a30Bi 3HaHHS 3 MMTaHb OXOPOHU TPalli i HABKOJHIITHEOTO CEPEIOBHIIA, BIIOMUX 3aXO0/IiB 3 OXOPOHH TIpalli Ta MOXKEKHO1 O€3MeKH;

- IOrIOJIeH] 3HaHHS METO/IIB CTATUCTHYHOTO MO/IENIOBAHHS, KOPOTKOCTPOKOBOT'O Ta JOBIOCTPOKOBOTO MPOTHO3YBAHHSI, CUCTEM Ta IIPOILie-
IIYp CTaTHCTHYHOTO aHAJIi3y; HOTIHOICH] 3HAHHS 3 OCHOB CHCTEMHOT'O aHAJIi3Yy.

3acTocyBaHHS 3HAaHb 1 PO3YMiHb:

- 371ifiCHEHHS PO3pOOKH, aHaNli3y Ta OOTPYHTYBaHHS MaTEMAaTHYHUX MOJEIICH;

- BUKOHAHHSI CKJIaJJHUX €KOHOMIYHHX, CTATUCTUYHHX, TEXHOJIIOTIYHUX PO3PaxXyHKiB i TPOTHO3IB;

- BMiHHSI po3pOo0JIsITH, BAKOPUCTOBYBATH Ta MiATPUMYBaTH iHMopMaliliHi 6a3u, OaHKH TaHUX Ta MPOTpaMHe 3a0e3NeUeHHs A aHaIli3y i
ONTHMI3allii CKJIQJHUX POIIECIB;

- 3[JaTHICTh BUKOPUCTOBYBATH 3HAHHS, yMIHHS 1 IPAaKTUYHI HABUYKHU B raly3i MaTeMaTHKH, iHpOPMaTHKH, MOACITIOBAHHS, IPOrHO3yBaHHS
Ta Teopil MPUUHATTS PillIeHb MTPH JTOCTIHKEHHI COLIabHO-eKOHOMIYHUX SBUIL, TEXHIYHUX CHCTEM Ta OpraHi3alii CKIIaJIHUX IPOEKTIB.

DopMyBaHHS CyKCHb:

- 37IaTHICTh IUTAaHYBAaTH, OPraHi30BYBATH Ta BECTH HayKOBO-JOCITIZHY pOOOTY;

- 3IATHICTH 3aCTOCOBYBATH PalliOHAIBLHI METOIH TOMIYKY, BiIOOPY Ta BUKOPUCTAHHS HEOOX1THOT st poOOTH iH(OpMAIIii;

- 3IATHICTH PO3POOIATH MaTeMaTHYHI MOJIEN B cepi HAyKH, TEXHIKU 1 EKOHOMIKH;

- 3IATHICTH IPOBOJMTH BCl HEOOXITHI JOCITIPKEHHS, 3A1HCHIOBATH 00POOKY OJIepKaHUX JaHUX Ta 0()OPMITIOBATH PE3yIbTATH JOCHTIIPKEHHS,
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The competences acquired:

Knowledge and understanding:
- conception of philosophical problems of scientific knowledge and pedagogy of the higher school (higher educational institutions), which
conduce to the development of scientific and pedagogical personal skills;
- conception of methods, techniques and forms of educational process organization in higher school;
- knowledge required for development, implementation and application of mathematical models, methods and algorithms in various fields
of science and industry;
- conception of principles and techniques of gathering, systematization and generalization of information for carrying out scientific research
within the field of study; conception of scientific research techniques;
- modern conception of structural and functional organization principles for complex objects and systems;
- basic knowledge in organizational structure of business management, personnel management and managerial decision making;
- basic knowledge in labor safety and environment protection, certain measures of labor and fire safety;
- advanced knowledge of statistical modeling methods, short- and long-term prognostication methods, systems and procedures of statistical
analysis; advanced knowledge of foundations of system analysis.

Application of knowledge and understanding :
- to develop mathematical models as well as conduct their analysis and substantiation;

- to carry out the complex economical, statistical and technological calculations and projections;

- to be able to develop, use and maintain information bases, data banks and software for analysis and optimization of complex processes;
- to master methods of statistical information processing and modern prognosis methods;
- to be able to apply knowledge, competences and practical skills in mathematics, information science, modeling, prognostics and decision
making theory required for studying social and economic phenomena, technical systems and complex project organization.
Making judgments:

- ability to plan, organize and carry out scientific researches;

- the ability to use efficient methods of searching, selection and use of necessary information;

- the ability to develop mathematical models in scientific, technical and economical fields;
- the ability to carry out all necessary research, realizing obtained data processing and drawing the results;

4.3. lerabHi BioMoCTi PO OCBiTHI KOMIIOHEHTH Ta Pe3yJbTATH HABYAHHSA, Y TOMY YHCJIi OLiHKH, TOJMHH, KPEeAUTH, PEHTHHIH,
0a/1u 32 HAliOHAJIBHOIO IKAJI0K0 Ta €BPoNelicbKOI0 KPEAUTHOI0 TPAHC(EPHO-HAKONUYYBAIbHOK CHCTEMOI0

Detailed information about the educational components and learning outcomes, including grades, academic hours, credits, rating
points, scores according to the national scale and the European credit transfer accumulative system

rgoﬁel; ;;1 ECTS Oninka 3a PeiiThur
. . onuHI credits HanioHaJabHOW | ECTS/
P r / dits/
abo xoa/ Ha3ga mucuuniinn/Course title Hours Kpeutn Banu/Grades A0/ ECTS
Course ECTS National grade | rating
unit code

1 AHati3 rocroaapyol JisuIbHOCTI i gnpuemMcTBa / 120 4 97 Bigminno / A
Enterprise Economical Activity Analysis Excellent
IHo3emHa mMoBa (st akaaemivHuX 1isteit) / Foreign Bigminzo /

2 . 150 5 96 A
Language (for Academic Purposes) Excellent

3 [nTerpoBani cucremu yrpasiinus / Integrated 295 75 95 BinminHo / A
Management Systems Excellent

4 Inrenexryansna BracHicTs / Intellectual Property 90 3 82 Job6pe / Good

5 KI:;IJ;/ZI;gyaJIBHHH anani3 nanux / Intellectual Data 180 6 100 Béi?;ﬁgr?t/ A
[HopmariiiHi cicTemMu B ekoHOMII Ta 6i3Heci / BinminHo /

6 . - . 150 5 90 A
Information Systems in Economy and Business Excellent
Meromonorist HaykoBux gocnikens / Methodolo- BinminHo /

7 L 90 3 95 A
gy of Scientific Research Excellent

8 Ocwnosu soricruku / Basics of Logistics 195 6,5 92 Binwinto / A

Excellent

9 OxopoHna mpaui B ranmysi / Labour Safety in the 90 3 9 Bigmiaao / A
Branch Excellent

10 g[oeéljrorma sumioi mkosn / Higher School Peda- 90 3 88 Jlobpe / Good B

11 CamoHaBYaHHs CKIIAAHHMX CHCTEM / Self-Education 180 6 95 Binminso / A
in Complex Systems Excellent
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. . BigminHo /
12 Vnpasninus npoexramu / Project Management 150 5 95 Excellent
13 dinocoderki TpoOIEeMH HAYKOBUX JOCIIIKEHB / 9 3 % BigminaO /
Philosophical Issues of Scientific Research Excellent
Ipakruxu / Practical training
14 BupoGunya npakrrka / Industrial Practical Train- 180 6 95 Biaminao /
ing Excellent
Tepennumiomua npakruka / Pre-Diploma Practical Biaminzo /
15 - 90 3 95
Training Excellent
Kypcogi podotu (mpoexrn) / Academic year
papers
Atecranis / Certification
Kgamnigikauiitna po6ora maricrpa "Po3pobxka
CHCTEMH HiATPUMKH Ta MPUNHHATTS pillieHb IPU
16 BIZIKPHTTI 3aKJIa[ly pECTOPaHHOTO rocroxapcrea " / 630 21 95 Bigminao /
Master Qualification Thesis "Develop of a support Excellent
and decision-making system to open a restaurant as
a public catering enterprise."”
Beboro kpenutiB EKTC / Total credits ECTS 90
Bigminno /
IMincymkoBa ouinka / Total grade and rank 93 Excellent

4.4. CxemMa OliHIOBaHHS Y BULIOMY HABYAJILHOMY 3aKJaji (10BiIHUK i3 po3moaijly OLiHOK)

Grading scheme in higher education institutions (reference book on grades distribution)
Oninka 3a HanioHATBHOIO 1IKAJI010 /National grade MiH. 6a:1 / Min. grade m::cg?,?éé
Harionansna nudepenniiioBana mkana / National differentiated grade
Bigminno / Excellent 90 100
Jo6pe / Good 74 89
3anoBinbpHO / Satisfactory 60 73
HeszanosineHo / Fail 0 59
HamionaneHa Henudepenmiioana mkaia / National undifferentiated grade
3apaxoBano / Passed 60 100
He 3apaxoBano / Fail 0 59
Illkana ECTS / ECTS grade
A 90 100
B 82 89
C 74 81
D 64 73
E 60 63
Fx 35 59
F 1 34

Ouinku «BigminaO», «JloOpe», «3a10BiIbHO» BUCTABISIOTHCS: 32 MiJICYMKaMH eK3aMeHiB Ta TudepeHiHoBaHuX 3aJIiKiB, 3a
pe3yiabTaTaMy BUKOHAHHS KYPCOBUX 1 AUTNIOMHUX POOIT (TIPOEKTIB), 3a pe3ynbTaTamMu npakTik. OuiHka «3apaxoBaHO» BHCTaB-

JIIETHCS 3@ MICYMKaMH 3aJTiKiB.

«Excellenty, «Good», «Satisfactory» grades show the results of: examinations, differentiated tests, yearly papers (projects) and
theses (diploma projects), work placements. «Pass» shows the results of tests.

4.5. 3araapHa kiaacupikanisi npucBoeHol KBaJipikamii

Qualification within the general classification of qualifications

Jumnom/Diploma

Knacudikanist kBanigikauii/ Classification system

Kpurepii/ Criteria

JlurutoM 3 BigzHakoro/
Diploma with honours

HE MeHIIe 75 BiJICOTKIB BiZIMiHHUX OIL[IHOK 3 YCiX HaBYajb-
HUX TUCHHUIUTIH Ta MPAKTUYIHOT MiATOTOBKH, 3 OI[iIHKAMH
"mobpe" 3 iHIIMX TUCIUILTIH Ta 3 OIlIHKaMK "BiIMiHHO" 3a
pe3ynbraTamu aepxasHoi atectarii. Over 75% of grades
are "excellent"”, no "satisfactory", only “excellent" grades
for a state examination.
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Jurutom/
Diploma

yCHilllHe BUKOHAHHSI TPOTPaMH MiATOTOBKH
successful completion of a study programme

5. IHOOPMAIIIS [IPO AKAJIEMIUHI TA IIPO®ECIHI IIPABA

INFORMATION ABOUT ACADEMIC AND PROFESSIONAL RIGHTS

5.1. AkajemiyHi mpaBa

Academic rights

Joctyn 10 HaBYaHHS B acMipaHTypi y BiANOBiAHOCTI 10 oneprxkaHoi crieniagpHocti/Holders of this degree are eligible to apply to
the Third Cycle Programme leading to Candidate of Sciences Degree in the corresponding field

5.2. Ilpodeciiini npaBa

Professional status
PoGora 3a ¢paxom./Employment in the field of specialization.

6. JOIATKOBA ITHOOPMAIIISI

ADDITIONAL INFORMATION

6.1. TpuBasicTb HABYAHHSA

Duration of training

01.09.2016-31.01.2018 "HarmionansHuii TexHiununii ynisepcutet "JIuinmpoBceka nomitexuika"" / National Technical University
"Dnipro Polytechnic"

6.2. Indopmauisi npo atecrauiio

Information on certification

3a pe3ynpTaTaMH 3aXUCTy KBalidikamiiHoi podoTu 3a TemMoro "Po3po0ka cucTeMH MiATPUMKH Ta IPUHHATTS PillIeHb IPH
BIKPHUTTI 3aKJIay pECTOPAHHOTO TOCIIONapCTBa", pillIeHHsAM eK3aMeHalliifHo1 komicii mix ronoByBanHAM [laciuHnka AHaTOMIs
MukosaiioBrya, 1.¢.-M.H., mpodecopa kadeapu TpaHCIIOPTHUX CHCTEM Ta TEXHOJIOTIH YHIBEpCHUTETY MUTHOI CIIY)KOH Ta
¢inaHciB, mpucBoeHa kBamidikamis "Marictp, 124 Cucremnuii anani3, CucremHuii aHamni3 i ynpasninasa, 2139.2 IIpogecionan
3 00uHMcIIeHb B rany3i cucremHoro anaiizy".  According to the results of the qualification work on "Develop of a support and
decision-making system to open a restaurant as a public catering enterprise™ by the decision of the Examination committee
headed by A. N. Pasichnyk, Ph.D., Prof. of Mathematics, professor of transport systems and technologies department of Univer-
sity of Customs and Finance, the qualification "Master's degree, System analysis, System analysis and management, Expert in

system analysis computations” is awarded.

6.3. KonrakTHa indopmauis BUIIIOr0 HABYAJILHOIO 3aKJIATY

Contacts of the institution of higher education
3 GinbII geTanbHOIO iH(OpMamiero MokHa o3HaoMuTHCE: 49005 M. [IHinpo, mpocnekt Jmutpa SBopHHIBKOTO, 19, caiiT:
http://www.nmu.org.ua; email: rector@nmu.org.ua; renedon: +38-056-744-62-11. More detailed information can be found:
Ukraine, 49005, Dnipro, Dmitry Yavornitsky Avenue, 19; website: http://www.nmu.org.ua;e-mail: rector@nmu.org.ua;

phone:+38-056-744-62-11.

6.4. Indopmaiis npo nonepeaHiii JOKYMEHT MPO OCBIiTY

Information about the previous document of education
Jurutom 6akaaspa/Diploma of Bachelor: B16 235023
TMonepenus crnenianbricTs/Previous speciality: Cucremunii anainis i ynpasninuas/System analysis and management
Monepenus kamidikamis/Previous qualification: daxisewp B ranysi o6unciens (KOMITFOTepU3allii), CACTEeMHHI
ananituk/Specialist in the Computing Field (Computerization), System Analyst

7. BACBIJTMEHHSA JOJATKA 10 JUITVIOMA

CERTIFICATION OF THE SUPPLEMENT

7.1. [Mocaga kepiBHUKA BUIIOT0 HAB-
YaJIBLHOI0 3aKjaay a60 iHIoi ymoBHOBa-
sKeHOI 0c00M BHIIIOT0 HABYAIBHOIO 32-
KJIaxy

7.2. Ilignuc kepiBHUKA BUIIOTO HAB-
YaJIBbHOI0 3aKjIaay a60 iHIIoi ynoBHOBa-
7KeHOI 0c00M BHIIOr0 HABYAJILHOIO 32-
KJIaxy

7.3. [IpizBue Ta inimiaan
KepiBHHKA BHIIIOT0 HABYAJIb-
HOTO0 3aKJIaay a06o iHIoi ymos-
HOBA’KeHOI 0€c00M BUILOIO
HaBYAJbHOTO 3aKJIaxy

Position of the head of the higher educa-
tion institution or another authorized
person

IMepmmii mpopekrop / First Vice-Rector

7.4. IleyaTKa BHIIOT0 HABYAJILHOI'O
3aKJaamy

Signature of the head of the higher edu-
cation institution or another authorized
person

Name and initials of the head
of the higher education institu-
tion or another authorized
person

0.0. A310KOBCBKHH /
Oleksandr Aziukovskyi

7.5. Jara (neHb/Micsalb/pik)
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Seal of the institution of higher education

Date (day/month/year)
31.01.2018

8. IH@OPMAILSA [IPO HALIIOHAJIBHY CUCTEMY BHILOi OCBITH

INFORMATION ABOUT THE NATIONAL SYSTEM OF HIGHER EDUCATION

3aKOHOZABCTBO YKpaiHU Mpo BUILY OCBITYy 0a3zyeThcst Ha KoHetutynii Yipainu i ckianaeTbes i3 3akoHiB Ykpainu «IIpo ocBityy,
«[Ipo Bumty ocBiTY», «IIp0o HayKOBY i HayKOBO-TEXHIUHY MISUIbHICTB)» Ta IHIIMX HOPMAaTHBHO-TIPABOBHX aKTiB, MDKHAPOIHHX JOTO-
BOpiB YKpaiHH, YKIIaJIeHHX B YCTAaHOBIEHOMY 3aKOHOM ITOPSIIIKY.

[MigroroBka (axiBIliB 3 BUIIOK OCBITOIO 3MIHCHIOETHCS HAa TAKUX PIBHAX BUIIOI OCBITH:

MIOYaTKOBUH PiBeHb (KOPOTKHMII ITWKII) BUIIOI OCBITH, SIKUH BiIOBia€e 11’ ITOMy KBastidikamniiHoMy piBHI0 HamionansHoi pamMku
KBaJiikamiii;

nepiuii (0akaxaBpchbKUii) piBEHb BUIOI OCBITH BiANOBia€ mocToMy KBamidikaniiiHomMy piBHI0O HarioHansHOT pamMKu
KkBasTiikamiii;

JIpyruii (MaricTepchbKui) piBeHb BUILOT OCBITH BIANOBIAae cCboMOMY KBanmidikariiiHoMy piBHIO HamioHansHOT pamMku KBautiikaiiii;
TpeTiii (OCBITHRO-HAYKOBHIA) piBEHb BUILIOI OCBITH BiAIOBiAa€ BOCBMOMY KBadiikanifHOMy piBHIO HarioHansHOT pamMku
KkBaiQikamiii;

-HayKOBHH PiBEHBb BUIIOI OCBITH BiAMOBiIa€ AeB’ITOMY KBasidikariitHoMy piBHIO HanioHansHOT paMKu KBasTi(ikamii.

3100yTTs BUIIOI OCBITH Ha KOYKHOMY PiBHI BUIIOI OCBITH mependadae ycCIiliHe BUKOHAHHS 0COOO00 BiATIOBIAHOT OCBITHBOT
(OCBITHBO-TIPOQECiifHOT UM OCBITHBRO-HAYKOBOT) IPOTPaMH, IIO € MiACTaBOIO JJII MPUCYAKEHHS BiAMOBITHOTO CTYNEHS BUIIOL
OCBITH: MOJIOIINIT OakaaBp; OakanaBp; MaricTp; JOKTop (izocodii; TOKTOp HAyK.

Moot 6akanaBp - e OCBITHBO-IIPO(eciiHui CTYIiHB, 0 3700yBa€THCSI HA TOYATKOBOMY PiBHI BHIIOT OCBITH 1 IPUCYDKYETH-
sl BUIMM HaBYAIBHUM 3aKJIQJIOM Y Pe3yJIbTaTi YCHIIIHOIO BUKOHAHHS 3J00yBaueM BHIIOT OCBITH OCBITHBOI-TIpodeciifHoi nmporpa-
MH, 00csT sikoi ctaHoBUTH 90-120 kpemutie CKTC.

BakanaBp - 11e OCBITHIH CTYyIiHb, 0 3100YBa€THCS HA NEPIIOMY PiBHI BUIOT OCBITH Ta MPUCYDKY€ETHCS BUIUM HaBYAIBLHHUM 3a-
KJIaJIOM Y pe3yJbTaTi YCIIIIHOTO BUKOHAHHS 3400yBayeM BUILO1 OCBITH OCBITHBO-TIPOdeciiiHOT mporpaMu, oOCsT SIKOi CTAHOBUTH
180-240 kpeaurie EKTC. O6esr ocBiTHRO-podeciiHOT mporpamu is 3100y TTs CTyNeHs OakanaBpa Ha OCHOBI CTYIICHSI MOJIOALIIO-
ro 6akajaBpa BU3HAYAETHCS BULIMM HAaBUAJIBHUM 3aKJIaJJOM.

MaricTp - 11e OCBITHIH CTYHiHB, 10 37J00yBa€THCS HA IPYroMy PiBHI BUIIOi OCBITH Ta NPUCYIKYETHCS BUIMM HaBYaJIbHUM 3aKJIa-
JIOM Y pe3yJIbTaTi YCIIITHOTO BUKOHAHHSA 3100yBayeM BUILO1 OCBITH BiANOBIAHOI OCBITHBOI porpamu. CTymiHb MaricTpa 3100Y-
BaETHCS 32 OCBITHRO-TIPO(DECiifHOI0 200 3a 0CBITHRO-HAYKOBOIO MporpaMoro. OOcAT ocBITHRO-TIpodeciifHOT mporpaMu MmiAroTOBKH
Marictpa ctanoBuTh 90-120 kpeutiB EKTC, o6csr ocBiTHRO-HayK0BOI porpamu - 120 kpeautis EKTC.

CrymiHp MaricTpa MEAUIHOTO, (apMalleBTHIHOTO a00 BETEPUHAPHOTO CIIPSMYBAHHS 37J00yBa€ThCA HAa OCHOBI ITOBHOI 3arajbHOT
CepeHBOI OCBITH 1 IPUCYKYETHCS BUIIMM HaBYAJIHHAM 3aKJIAIOM y PE3YJIbTATI YCIIITHOTO BUKOHAHHS 300yBaueM BUIIIOI OCBITH
BiJIOBiTHOT OCBITHBOT Mporpamu, oocsr sikoi ctanoBuTh 300-360 kpeautiB EKTC.

OCBITHS JisITBHICTH 32 OCBITHBO-KBaNi(PiKallifHUM piBHEM CIIEIialliCTa, [0 IPOBAIUTHCS BUIIMMH HAaBYAILHIMH 3aKJIaIaMH 1 3a-
MOYaTKOBaHa JI0 HaOpaHHs YMHHOCTI 3akoHOM YKpaiHu «I1po BHILLY OCBITY», IPOJOBKYETHCS Yy MeXaX CTPOKY HaBYaHHS 3a IeB-
HOIO OCBITHBO-NIPO(ECiHOIO0 NPOrpaMoIo 3 BUIAUEIO AEPKABHOTO JOKYMEHTA ITPO BUIIY OCBITY BCTAHOBJIEHOTO 3pa3Ka - JHILIOMa
crnenianicra. OctaHHiil npuitoM Ha 3100yTTs OCBITHRO-KBaJTiiKaliifHOTO PiBHS cremiaticTa npoBoauThes y 2016 poui. Buma
OCBITa 32 OCBITHBO-KBaJi(hiKalitHUM piBHEM clienianicta (IIOBHA BHINA OCBiTa) Micisl HAOpaHHS YMHHOCTI 3akoHOM Ykpainu «IIpo
BHUIIIY OCBITY» IIPUPIBHIOETHCS 0 BUIIOT OCBITH CTYIICHS MaricTpa.

Oco0i, sika yCIIiIHO BUKOHAA BiAMOBITHY OCBITHIO IPOTpaMy Ta IPOUIIIIa aTeCTallil0, BUAAETHCA JOKYMEHT ITPO BHILY OCBITY 3a
BiJIIIOBITHUMH CTYTEHSIMH: JUIUIOM MOJIOAMIOTO OaKkaiaBpa; TUILIOM OakalaBpa; IUIUIOM MaricTpa; AUIUIOM JOKTopa (inocodii;
TIUIIJIOM JTOKTOpa HayK. HeBin’€eMHOIO 4aCTHHOIO TUIIoMa OakajiaBpa, MaricTpa € I0JaToK JI0 AUTUIOMa €BPONEHCHKOTO 3pa3Ka, 110
MICTHTB CTPYKTYPOBaHY iH(pOpMAIIifO PO 3aBepIIeHe HaBYaHHS.

CucTeMa 3a0e3MeUYCHHS SIKOCTI BUIIIOT OCBITH B YKpaiHi CKIagaeThes i3:

- cucTeMHu 3a0e3MeueHHs BUIIMME HaBYATLHHUMH 3aKJIaJaMH SKOCTi OCBITHBOT TisSUTBHOCTI Ta SIKOCTI BHIIOi OCBITH (CHCTEMa
BHYTPILIIHBOTO 3a0€3MeYCHHS SKOCTI);

- CHCTEMM 30BHIIIHLOIO 3a0€3MEYEHHS SIKOCTI OCBITHRLOI JisUILHOCTI BUIIMX HAaBYAIBHUX 3aK/IaiB Ta SKOCTI BUIOI OCBITH;

- cucTeMHu 3a0e3MedeHHs SIKOCTi AistbHOCTI HallioHaabpHOTO areHTCcTBa i3 3a0e31e4eHH s SIKOCTI BUIIOI OCBITH 1 HE3aJIS)KHUX yCTa-
HOB OLIIHIOBaHHS Ta 3a0€31€4YE€HHs SKOCTI BUILIOI OCBITH.

3 Oip0I AETaTBHOIO iH(GOPMAaNiero PO HAI[IOHANBHY CHCTEMY BHIIOI OCBITH MOKHA 03HAHOMHTHCE: http://www.mon.gov.ua/.

Ukraine’s higher education system is regulated by the Constitution of Ukraine, the Laws of Ukraine “On Education”, “On Higher
Education”, “On Scientific, Research and Development Activity”, by ministerial and central government orders, and by internation-
al agreements which Ukraine has concluded in compliance with domestic and international law.

Education and training in Ukraine’s higher education system is delivered at the following higher education levels:

- Initial level (short cycle) of higher education, which corresponds to Qualification Level Five in the National Qualifications
Framework;

- First level of higher education (bachelor level), which corresponds to Qualification Level Six in the National Qualifications
Framework;

- Second level of higher education (master level), which corresponds to Qualification Level Seven in the National Qualifications
Framework;
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- Third level of higher education (doctoral level), which corresponds to Qualification Level Eight in the National Qualifications
Framework;

- Research level of higher education (habilitation), which corresponds to Qualification Level Nine in the National Qualifications
Framework;

Attaining higher education at each of these levels requires successful completion of a relevant programme of study (vocational or
academic) or research programme that leads to the award of a relevant higher education degree: junior bachelor; bachelor; master;
doctor of philosophy; doctor of sciences.

Junior bachelor is a vocational degree acquired at the initial (short-cycle) level of higher education, and is awarded by a higher
education institution upon successful completion by the student of a vocational programme of study comprised of 90-120 ECTS
credits.

Bachelor is a degree acquired at the First level of higher education, and is awarded by a higher education institution upon successful
completion of a professionally oriented bachelor programme comprised of 180-240 ECTS credits. The workload required for the
award of a bachelor degree to a student who is continuing studies after having been awarded a relevant junior bachelor degree shall
be defined by the higher education institution.

Master is a degree acquired at the Second level of higher education, and is awarded by a higher education institution upon success-
ful completion of a relevant academic or professionally oriented programme. A professionally-oriented master programme compris-
es 90-120 ECTS credits; an academic programme comprises 120 ECTS credits.

A Master degree in medical, pharmaceutical or veterinary fields is awarded to students who are accepted by a higher education
institution after completion of full general secondary education to a relevant continuous programme of study (i.e. first and second
levels combined) comprised of 300-360 ECTS credits, and is awarded upon its successful completion.

Academic competence according to the educational qualification level of “specialist”, which is being provided by higher educational
institutions and was started prior to enactment of the Law of Ukraine “On Higher Education”, shall be continued within the time
limits of the educational period according to the relevant educational and professional programme and shall result in granting state
standardized document on higher education — specialist diploma. The last admission for the educational qualification level of spe-
cialist shall be conducted in 2016. Higher education according to the educational qualification level of specialist (full higher educa-
tion) shall be equal to the degree of Master following the enactment of the Law of Ukraine “On Higher Education”.

A document certifying the award of a higher education (research) degree is issued to a person who has successfully completed a
vocational, professional, academic or research programme, and has fulfilled the attestation requirements of the relevant programme.
The following types of documents are established to certify higher education (research) degrees at the relevant levels: junior bache-
lor diploma; bachelor diploma; master diploma; doctor of philosophy diploma; doctor of sciences diploma.

The bachelor, master, doctor of philosophy and doctor of sciences diplomas are each appended by a Diploma Supplement produced
according to European standards, which provides structured information about the completed course of study.

Ukraine’s system of higher education quality assurance comprises:

- a system by which higher education institutions ensure quality of education activity, and of delivered higher education pro-
grammes (the institution’s internal quality assurance system);

- a system of external quality assurance for higher education institutions and higher education programmes (the national quality
assurance system of higher education, including national standards for higher education institutions and for delivered programmes);

- a system of higher education programme quality assurance verification by the National Higher Education Quality Assurance
Agency and by independent quality assurance agencies empowered to assess and ensure quality of higher education.

For more information about the national higher education system refer to: http://www.mon.gov.ua/.

Diagram of higher education qualification levels in Ukraine

scientific degree

ECTS)

Structure of education Levels (degrees), Period of study EHEA Cycle
credential (years, ECTS
credits)
Doktorantura Doctor of Sciences,
(Postdoctoral research) scientific degree
Aspirantura (Doctoral studies) Candidate of Sciences, 4 years (30-60 Third cycle

Higher
education

Complete higher
education

Master,
Diploma of Master

1-2 years (60-120
ECTS) (1-3yearsin
medicine, veterinary
medicine)

Specialist,
Diploma of Specialist

1-1,5 years (60-90
ECTS) (5-6 years in
medicine, veterinary
medicine (300-360
ECTS))

Second cycle
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Basic higher
education

Bachelor,
Diploma of Bachelor

3-4 years (180-240
ECTS) (2-3 years on
the basis of the Di-
ploma of Junior
Specialist)

First cycle

Incomplete higher
education

Junior Specialist,
Diploma of Junior Spe-
cialist

2-3 years (120-180
ECTS) (3-4 years
on the basis of
/SCED 2)

Short cycle (within
or linked to the first
cycle)

Vocational education

Qualified Worker,
Diploma

3 years (on the basis
of /ISCED2) 1-15
year (on the basis of
/SCED 3)

Entry
to higher education

General Complete general Atestat 2-3 years (Ma- 2-3 years
secondary secondary education | triculation School Leav-
education (/SCED 3) ing Certificate)
Basic general sec- Certificate 5 years
ondary education (School Leaving
(/SCED 2) Certificate)
Primary education 4 years
(/SCED 1)

Pre-primary education
(/SCED 0)

VY pasi HasiBHOCTI B JUIUIOMI Oy/Ib-SIKMX PO301KHOCTEH mepeBary Mae TeKCT ykpaiHchkoro MoBoro / In case of any
differences in interpretation of the information in the diploma or supplement, the Ukrainian text shall prevail
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APPENDIX 2.5

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
State Higher Education Institution
«National Mining University»

«APPROVED»
Rector
(G.Pivnyak)

26.06.17

TENTATIVE
EDUCATIONAL AND PROFESSIONAL PROGRAMME
«System Analysis and Controly

Second level of higher education

Leading to Master degree
In the speciality: 124 System Analysis
In the learning area: 12 Information Technologies

Vetted and approved
at the meeting of the Academic Board
26.06.2017 minutes Ne 11

Put into effect by the Order of
Rector from 26.06.2017

Dnipro
2017
NMU
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INTRODUCTION

The educational program is developed by the project group consisting of:

Group head’s and
members’ surnames,
names and patro-
nymics

Job title

(for part-time
employees —
primary em-
ployment, job
title)

Institution of gradu-
ation (graduation
year, speciality,
qualification accord-
ing to the document
of higher education)

Academic degree, academ-
ic speciality code and
subject area, dissertation
theme, academic rank,
department (speciality)

Duration
of scien-
tificand
pedagog-
ical ac-
tivities
and/or
scientific
activities
(years)

Information about scientific activity (main publi-
cations in the subject area, research work, partici-
pation in conferences and seminars, work with
post-graduate and doctoral students, academic
advising)

Binomocri
LIEHHS

po  MiBU-
KBaJTi(hikarii
BHUKJIaa4da (matimeny-
BaHHS  3aKiajy, BU]
JOKyMEHTa, Tema, JaTa
BHJIAY1)

Head of the project group

Slesarev Volodymyr
Viktorovych

Head of Sys-
tem Analysis
and Control
Department,
Professor

Dnipropetrovsk
Mining Institute,
1976, majoring in
Automation and
Teleautomatics,
electrical engineer

Doctor of Technical Sci-
ences, 05.13.07 — Automa-
tion of technological pro-
cesses, Professor of Sys-
tem Analysis and Control
Department, doctoral dis-

sertation “Automation of

energy intensive  flow
technologies control at ore
mining and smelting facto-
ries”

39

1. Slesarev V. V. Upravlenija transportom na
ugol'noj shahte pri ispol'zovanii  sistemy
raschetnogo obosno-vanija. / Malienko A. V.,
Sle-sarev V. V. /[ Nacional'nyj gornyj universitet.
Nauko-vij visnik.- Vypusk (1). - Dnepropetrovsk,
2014. - S.62 —662. (Rus)

2. Malienko A. V Algoritm
proizvodstven-nym kompleksom na osnove
tehnologii raschetnogo obos-novanija
dispetcherizacii ugol'nyh shaht./ Malienko A. V.,
Slesarev V. V. // Xl-ja Me-zhdunarodnaja
konferencija “Problemy ispol'zovanija
informacionnyh tehnologij v sfere obrazovanija,
nauki i promyshlennosti» (26-27 fe-vralja 2014);
Sb. nauch. Tr. Nac. Gorn .un-ta /- D.: Na-
cional'nyj gornyj univer-sitet, 2014. - Ne. Str
(Rus)

3. Slesarev V.V., Mirgorodskij A.V. Metod
poiska optimal'nyh reshenij sis temy upravlenija
processami likvidacii avarij na shahtah // Sb.
nauchnyh trudov NGU. Ne48. — 2015.- S. 164 —
171. (Rus)

4, Slesarev V.V, Margitich V.S.
Ontologicheskaja model' bazy znanij upravlenija

upravlenija

Hentp IH)KEHEpPHOOT
nenaroriku IGIP Jlepxa-
sHoro BH3 «Harionans-
HUH TipHUYHI yHIBEpCH-
TeT» Ha Temy «lloHATTS
MHOKHH Ta 1X BIACTHBO-
cti»  CBigonTBO  TIpO
MiABUIIIEHHS KkBaiQi-
Karrii Big 21 Tpasus 2014
peectpauiiinuii Ne 026
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silami i sredstvami pri likvidacii avarij na shahtah
/I Sb. nauchnyh trudov NGU. Ne49. — 2015.- S.
172 - 179. (Rus)

5. V. Slesarev Probability estimates for the
operation modes of mining machinery and
equipment overshooting the limits of their normal
functioning. / V. Slesarev, A. Malienko //
Progressive Technologies of Coal, Coalbed
Methane, and Ores Mining — Bondarenko,
Kovalevs’ka & Ganushevych (eds) 2015 Taylor
& Francis Group, London, P.393-395.

6. Slesarev V. V. Upravlenija transportom na
ugol'noj shahte pri ispol’zovanii sistemy
raschetnogo obosnovanija. / Malienko A. V.,
Slesarev V. V. // Nacional'nyj gornyj universitet.
Naukovij visnik.- Vypusk (1). - Dnepropetrovsk,
2014. - S.62 —66. (Rus)

7. Zheldak T.A.The algorithm of artificial
immune system simulation with Saaty selection
operator and one-dimensional local search /
T. A. Zheldak, V.V.Slesarev, I.G.Gulina //
Naukovij visnik Nacionalnogo girnichogo
universitetu. — 2016. - No5 —s. 149-156.

Supervises one post-graduate student, has pre-
pared 3 post-graduate students for defense. Takes
part in the department research activities. Con-
ducts instruction for Specialists and Masters.

Project grou

p members

Novitskii Igor
Valeriovych

Professor  of
System Anal-
ysis and Con-
trol  Depart-
ment

Dnipropetrovsk
Mining Institute,
1979, majoring in
Automation and
Teleautomatics,
electrical engineer

Doctor of Technical Sci-
ences, 1993, “Automatic
optimization of ore self-
grinding in tumbling
mills”, Professor of Sys-
tem Analysis and Control
Department

37

1 Novickij 1.V., Shevchenko Ju.A “Razrabotka i
issledovanie adaptivnoj sistemy upravlenija
zagruzkoj barabannyh mel'nic” /' Zbirnik
naukovih prac' "XI mizhnarodna konferencija z
problem vikoristannja informacijnih tehnologij v
osviti,nauci ta promislovosti". D.: DVNZ
«Nacional'nij girnichij universitet», 2014. (Rus)

2. Shevchenko Ju.O. Rozrobka ta doslidzhennja
adaptyvnoi' systemy upravlinnja zavantazhennja
barabannyh mlyniv / 1.V.Novyc'kyj,

LenTp imKeHepHOOT iearo-
rixu IGIP [lepxasroro BH3
«HarioHaneHIN  TipHAYHN
yHiBepcurer»  CBIOITBO
TPO TIBHINCHHS KBATi(i-
Kamii Bim 21 TpaBms 2014
peectpauiitauii Ne 027
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Ju.O.Shevchenko //  Materialy mizhnarodnoi'
konferencii' z problem vykorystannja
informacijnyh tehnologij v osviti, nauci ta

promyslovosti. - D.. DVNZ «Nacional'nyj
girnychyj universytet», 2014. (Ukr)

3. Novyckyj Y.V. Razrabotka metoda
ydentyfykacyy dlja  zadach  adaptyvnogo
upravlenyja  podgotovytel'neimy  processamy
obogashhenyja rud / Y.V.Novyckyj,

Ju.A.Shevchenko // Zbirn. nauk. prac’ NGU,
Ne48, 2016, stor 5. (Rus)

4. Novitsky 1.V. Adaptive System of Controlling
The Coarse Crushing Process // 1.V. Novitsky,
A.M. Us / Sistemnye tehnologii. T.4 (105). 2016.
S.69 - 75.

5. Novyc'kyj 1.V., Us S.A. Vypadkovi procesy.
Navch. posibn.// Dnipropetrovs'’k, NGU, 2014,
132 s (Ukr)

6. Novyc'kyj I.V. Suchasna teorija keruvannja:
navch. posib./l.V. Novyc'kyj, S.A. Us, m-vo
osvity i nauky Ukrai'ny, Nac. girn. un-t. — Dnipro:
NGU, 2017. — 263. (Ukr)

Conducts instruction for Specialists and Masters.

Zheldak
Anatolijovych

Timur

Associate
Professor of
System Anal-
ysis and Con-
trol Depart-
ment

Dnipropetrovsk
State Mining Acad-
emy (1997), Electric

drive and automa-
tion of industrial
plants and techno-
logical complexes,
electromechanical
engineer

Candidate of Technical
Sciences, 05.09.03 “Elec-
tro-technical complexes
and systems”.
Dissertation “Parameters
intensification of the in-
duction motor with a cage
rotor as a part of the auto-
mated complex”, Associate
Professor of System Anal-
ysis and Control Depart-
ment

1. Zheldak T.A. Zastosuvannja zvorotnyh zalezhnostej u
matematychnyh modeljah skladnyh ob’jektiv ta system /
T.A. Zheldak // Systemni doslidzhennja ta informacijni
tehnologii'. — 2012. — Ne 3. — S. 95-106. (Ukr)

2. Slesaryev, V.V. Using of the Tabu search method in
optimization the rolled stock layout/ V/.V. Slesaryev, T.A.
Zheldak, D.M. Garanzha and O.D. Stanina // Scientific
Reports on Resource Issues. Vol. 2, 2012: Rock Strength,
Rock Fragmentation and Effective Use of Energy
Potential of Geotechnical Systems. — TU Bergacademie
Freiberg. —p. 87-99.

3. Sljesarjev V.V. Matematychna model' material'no-
teplovogo balansu plavky v kysnevomu konverteri ta
kryterij i optymizacii' / V.V. Sljesarjev, T.A. Zheldak //
Naukowyj visnyk Nacional'nogo girnychogo universytetu.

Hoxropantypa npu /IBH3
«HI'Y»2010-2013 pp.
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—2013. - Nel —s. 97-102. (Ukr)

4. Zheldak T.A. Adaptacija metodu modeljubvannja
kolonii' murah do rozv’jazannja kombinatornyh zadach
planuvannja vykonannja zamovlen' metalurgijnymy
pidpryjemstvamy // Matematychni mashyny ta systemy.
—2013. - Ne4 —595-106. (Ukr)

5. Zheldak T.A. Metod modeljuvannja shtuchnoi'
imunnoi' systemy z selektyvnym operatorom Saati ta
odnovymirnym lokal'nym poshukom / T.A. Zheldak,
V.V. Sljesarjev / Yskusstvennsrj yntellekt. — 2013. N4, —
s.101-112. (Ukr)

6. Zheldak, T.A. Knowledge-Based Intellectual DSS of
Steel Deoxidation in BOF Production Process. / T.A.
Zheldak, V.V. Slesarev, and D.O. Volovenko /
American Journal of Mining and Metallurgy 1.1 (2013):
7-10.

7. T.A, Zheldak, and Redko V. "Using an Evolutionary
Heuristics for Solving the Outdoor Advertising
Optimization Problem.” Journal of Computer Sciences
and Applications 2.2 (2014): 23-30. DOI: 10.12691/jcsa-
2-2-2.

8. Zheldak T.A.The algorithm of artificial
immune system simulation with Saaty selection
operator and onedimensional local search /
T. A. Zheldak, V.V.Slesarev, I.G.Gulina //
Naukovyj visnyk Nacional'nogo girnychogo
universytetu. — 2016. - Ne5 —s. 149-156.

Participated in more than 40 international confer-
ences and seminars.

Head of the student academic society of the de-
partment

Us Svitlana Albertivna

Professor of
the  System
Analysis and
Control De-
partment

Dnipropetrovsk
State University,
1987,

Speciality “Applied
Mathematics™,  di-
ploma with high
honours MB-I

Candidate of Physical and
Mathematical Sciences in
speciality 05.13.18
“"Theoretical Basics in
Mathematical Modelling,
numerical methods and
Software System”, theme
of dissertation “Solution of

30

Research interests — decision making, namely, in
the area of uncertainty, infinite-dimensional
optimization.

Over the last 5 years, S. Us has published over 50
scientific and pedagogical papers plus two
manuals classified by the Ministry of Education
and Science of Ukraine

Major publications:

Centre of Engineering Peda-
gogics, Certificate of ad-
vanced training No. 018,
graduate paper “Efficient
alternatives and their proper-
ties”, 21.05.2014

Diploma IGIP No. UA-
157, 2014
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one class of infinite-
dimensional optimization
problems™  Diploma KH
No. 000056, Associate
Professor (since Decem-
ber, 2001) of the System
Analysis and Control De-
partment.

1. Us S. A. Application of the optimal set
partinioning method to problem of wireless
network engineering. // Energy Efficiency
Improvement of Geotechnical Systems -
International Forum on Energy Efficiency. —
CRC Press/ Balkema - Taylor & Francis
Group. — 2013. - P. 175-181
2. Us S.A, Stanina O.D Multi-stage problem of
concentration plant location // 6th International
Academic Conference of Young Scientists
“Computer Science and Engineering 2013”
(CSE-2013) / 4th International Youth Science
Festival “Litteris et Artibus” November 21-23,
2013 Lviv Polytechnic National University
3. Kiseleva E.M. Teoriia optimalnogo razbiie-
niia mnozhestv v zadachakh raspoznavaniia
obrazov, analiza i identifikatsii sistem (Mono-
graph)// E.M. Kiseleva, L.S. Koriashkina, S.A.
Us // Ministry of Education and Science of
Ukraine; National Mining University. — D.:
NMU, 2015. 270 p.
4. Kiseleva E.M., Us S.A,, Stanina O.D. O
zadachakh optimalnogo razbiieniia mnozhestv s
dopolnitelnymi sviaziami // Pytannia prykladnoi
matematyky i matematychnoho modeliuvannia,
Dnipropetrovsk, DNU Publishing Company,
2016, P. 67-78.
5. Ishchenko A.K. Mathematical justification
on the choice of explosive material to rupture
strong rocks of complex structure / A.K.
Ishchenko, S.A. Us, A.V. Solovev,
K.S. Ishchenko // Metallurgical and Mining
Industry, No. 5 -2017, ¢ 42 — 45

Manuals classified by the Ministry of Education

and Science of Ukraine

1. Novytskyi L.V. Vypadkovi protsesy [Text]:

manual / 1.V.Novytskyi, S.A.Us. — D.. NHU,

2014, - 193 p.

2. Us S.A., Koriashkina L.S. Modeli ta metody

pryiniattia rishen [Text]: manual / S.A. Us, L.S.

Koriashkina— D.:. NMU. — 2014. — 300p.

Summer Academy within
the Erasmus+ project
“Quality assurance system in
Ukraine: development on the
base of ENQA standarts and
guidelines” , University of
Koblenz-Landau,10-24 july,
2016

Training session on design of
dual  degree  programs
University of  Koblenz-
Landau, 11-15 december
2016

51




SAR QUAERE _System_Analysis_25.05

52



SAR QUAERE _System_Analysis_25.05

While developing the Programme draft the following requirements have been
considered:
1)  The Project of Educational Standard of Speciality 124 —
System Analysis, Master’s level;
2) Professional standard (standards)
(Standard title, Standard
proprietor/provider, the title of the document which validates the
Standard);
3) Recommendations by professional association
(title, information on placement/publishing

of the recommendations);
4) Recommendations
(the title of the organisation — a leading employer in the field,
information on placement /publishing of the recommendations).
(Note — items2-4 are provided if available)

Normative references

The educational programme is developed on the basis of the following norma-
tive documents:

1) Law of Ukraine on Higher Education.
http://zakon5.rada.gov.ua/laws/show/1556-18.

2) Occupational classification IK 003:2010 [Electronic source]. — valid from
01.11.2010. — Available at: http://dovidnyk.in.ua/directories/profesii).

3) License terms of implementing educational activities of education institutions
validated by Resolution of the Cabinet of Ministers of Ukraine of December, 30 2015
No. 1187. http://zakon5.rada.gov.ua/laws/show/1187-2015-n/page.

4) Methodological recommendations on developing Higher Education
Standards. http://mon.gov.ua/activity/education/reforma-osviti/naukovo-metodichna-
rada-ministerstva/metodichni-rekomendacziyi.html.

5) Order of the Ministry of Education and Science of Ukraine of 06.11.2015 No.
1151 On Peculiarities of Implementation of List of fields of study and programme
subject areas in higher education.

6) National Qualifications Framework (NQF).
http://zakon3.rada.gov.ua/laws/show/1341-2011-m.
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1 EDUCATIONAL PROGRAMME PROFILE
“System Analysis and Control” of Speciality 124 System Analysis

1.1 General information
1.1.1 Higher education degree and qualification title

Speciality: 124 System Analysis;

Area of study: “System Analysis and Control”;

Educational Programme: “System Analysis and Control”;

Higher education degree: Master

Academic qualification: Master in System Analysis in the area of study System
Analysis and Control

Vocational qualification: Expert in System Analysis Computation.

1.2 Language(s) of training and assessment
Ukrainian is the language of training and assessment

1.3 Volume of Educational Programme
90 ECTS credits, 1 year 4 months

1.4 Programme type
Educational and professional academic.
Dual degree programme with the University of Koblenz-Landau.

1.5 Full name of the higher educational institution and structural unit
where training is performed
State Higher Educational Institution “National Mining University”

System Analysis and Control Department

1.6 Name of the higher educational institution involved in programme sup-
port (is filled in for double degree and joint programmes)

The University of Koblenz-Landau (uni K9-LD), Rhabanusstrale 3, 55118
Mainz, Germany

1.7 Official title of the educational programme, higher education level,
name of the qualification of the higher educational institution (HEI) -partner in
the source language (for Dual and Joint Diplomas).

Master programme "Mathematical modeling of complex systems,

Master of Science".
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1.8 Accreditation

Accredited by Ministry of Education and Science of Ukraine
Certificate of Accreditation Series HJ] Ne 485733

(issused by the MES of Ukraine Order of 24.07.15, No. 1709 i)
The Certificate is valid till 1 July, 2025.

1.9 Programme cycle/level

FQ-EHEA Cycle 2, EQF LLL Level 7, NQF Level 8.

1.10 Prerequisites
Prior education — Bachelor’s Degree in the area 12 - Information Technologies.

1.11 Mode of education
Full-time (day-time and evening) and extramural.

1.12 The educational programme duration
The programme upgrade is scheduled in 2022

1.13 Internet address for the educational programme summary
http://sau.nmu.org.ua/ua/osvita/metod/magistr/Program_magistrCA(2017).pdf

1.14 Programme objective (in view of the qualification level)
Training of Experts who would be able to develop and use the system analysis

methods and tools in order to design and predict the behaviour of dynamic systems,
control complex systems, design or upgrade the decision-making systems based on
the system analysis methods.

1.15 Specifics of the educational programme
1.15.1 Subject area (field of knowledge / speciality / specialization of the

programme).

Information Technologies / System Analysis / System Analysis and Control

1.15.2 Educational programme orientation
Educational-professional and academic

1.15.3 Focus of the educational programme and specialization
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General education in specialization System Analysis and Control
Key words: system analysis, data analysis, complex system management, ,
decision-making, prediction, mathematical simulation.

1.15.4 Features of the programme
Educational, industrial and pre-diploma practical trainings are compulsory.

This programme, which is coordinated with the University of Koblenz-Landau
Master’s Degree Programme in Complex Systems Simulation (Agreement on a Dual
Degree between National Mining University, Ukraine and University of Koblenz-
Landau, Germany, 03.07.17), allows for
— national credit mobility based on the dual agreements between SHEI National Min-
ing University and technical universities of Ukraine;

— international credit mobility on the basis of bilateral agreements between SHEI Na-
tional Mining University and HEIs in foreign partner countries

Inter-institutional agreement 2017-2021 between institutions from Programme
and Partner Countries , 16.10.17

Memorandum of Understanding between University of Koblenz-Landau
(Germany) and State Higher Education Institution «National Mining University»
(Ukraine)

1.16 Opportunities for employment and further education

1.16.1 Opportunities for employment
Economic activities in accordance with the National Classification of Profes-
sions:

Section K, Chapter 72 Activities in the Field of Informatization
72.10.0 Advising in problems of informatization:

— advising as for the type and configuration of computer hardware and software
use: analysis of customers’ information needs and search for the optimal solutions.

72.21.0 Standard software development

— development, publishing and release (sales, hire and (or) licensing) of the
system programme packages, utilities and games

72.22.0 Other activities in the field of software development

— advising in software development and assisting in technical aspects of the
computer systems

— individual software development (customized) and package programmes ad-
aptation for the customers’ specific needs

— development of web-pages
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— provision for system analysis services, programming and support, and other
special services in the field of informatization that belong only to this particular

group

72.30.0 Data processing:

— data processing by means of the customers’ or proprietary software

— complete data processing, their preparation and feed-in

— long-term use of the computer hardware, that belongs to other customers
— allocating space in the web

72.40.0 Data-bank activities

— provision of data in a certain order or sequence through their selection or di-
rect access (automatic data feed-in): data can be available for all the customers or for
their limited number and may be custom-sorted

— publishing any information in the Internet, including books, newspapers and
magazines if they cannot be published by any other means

— data bases development in online operation mode

— development of catalogues, address lists etc. in operation mode

— activities related to searching portals on the web

Professions and job titles in accordance with the National Classification of Pro-
fessions:

2121 Experts in Mathematics

2122 Experts in Statistics

2131 Experts in Computing Systems

2132 Experts in Programming

2139 Experts in other fields of computing (computerization)

2310 Instructors in universities and higher education institutions

Professional Job Titles:

2121.1 Research Assistant (Mathematics)

2121.2 Mathematician

2121.2 Mathematician (Applied Mathematics)
2121.2 Mathematician and Analyst in Operations Research
2122.1 Research Assistant (Statistics)

2122.2 Economist-Statistician

2122.2 Economist-Statistician (Applied Statistics)
2131.2 Computer Communications Analyst

2131.2 Computer System Analyst

2131.2 Computer Data Bank Analyst

2131.2 Operational and Applied Software Analyst
2131.2 Computer Software and Multimedia Analyst
2131.2 Computer Systems Engineer
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2131.2 Computer Software Engineer

2131.2 Computer Systems and Automation Research Engineer

2132.2 Programmer (Data Base)

2132.2 Applied Programmer

2139.1 Research Assistant (Computing)

2139.2 Computer Use Engineer

2139.2 System Engineer in Publishing and Printing Production

2223.8 Engineer in Automated Production Control Systems

2310.2 Assistant

2310.2 Instructors in Higher Education Institution

2441.2 Investment Analyst

2441.2 Crediting Analyst

2441.2 Economist in Computer Center (Data-processing center)

2447.2 Expert in Project Management and Programmes in Material (Intangible)
Production

1.16.2 Further education
Study under the third cycle programme FQ-EHEA, level eight in the EQF-
LLL and Qualification Level Nine in the NQF.

1.17 Instruction and Assessment
1.17.1 Instruction

Student-centered learning, self-directed study, problem based learning.

1.17.2 Assessment

Types of Assessment: current, final.

Forms of current assessment: oral and/or written examination, tests, presentation
of laboratory and individual projects.

Final assessment is based on the results of current assessment or/and the results
of the complex control test.

Assessment criteria of learning outcomes are manifested in the norms of grades
showing the correlation between the requirements to knowledge, skills, communica-
tion, autonomy, and responsibility of a student according to the National Qualifica-
tion Framework (NQF) and grade index in points.

Learning outcomes are assessed by means of rating scale (passing grades are
60...100) and conversion scale (excellent, good, satisfactory, fail) used for credits
transfer.

A student should demonstrate the level of learning outcomes at no less than 60%
for each component of the educational programme.

1.17.3 Form of Graduate Assessment

Graduates’ assessment is carried out as the defense of qualification Master’s
thesis and results in granting a standardized document of Master’s degree and award-
ing the qualification: Expert in System Analysis Computing.
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1.18 Resource base for the Programme Implementation
1.18.1 Specific characteristics of faculty staff

The faculty staff involved into the Educational Programme Implementation
should have:

— scientific degree of Doctor of Sciences, Candidate of Sciences (Doctor of
Philosophy);

— academic title of Professor, Associate Professor or Senior Researcher
(Senior Research Fellow);

— publications in the specialized Ukrainian or foreign scientific editions
connected to the course delivered and/or student’s manual or book cover-
ing the course;

— experience of practical work or the appropriate scientific and pedagogical
training.

1.18.2 Specific characteristics of material support

Personal computers with CPU no less than Pentium-1V(AMD K7 (Athlon)) and
HDD no less than 100 Gb with Office software installed.

1.18.3 Specific characteristics of information and methodological support
Additional software: R, RStudio, Deductor Studio Academic, Python
1.19 — Academic Mobility

1.19.1 National Credit Mobility
Based on the bilateral treaty between SHEI “NMU” and Ukrainian technical
universities;

1.19.2 International Credit Mobility

Agreement on a Dual Degree between National Mining University, Ukraine and
University of Koblenz-Landau, Germany, 03.07.17

International Academic Mobility (Erasmus+ K1) .

1.19.3 Foreign Students Training

Foreign students are eligible to enter the Master Programme System Analysis
and Control in case they are formally enrolled (and fulfilled the same entry qualifica-
tion requirements as the students of the National Mining University) and their
Ukrainian or English language level corresponds to the B2 level.

1.20 Standard Competences
1.20.1 Integral Competence
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Ability to solve complicated specialized problems and practical tasks under
complex and uncertain conditions and requirements in different fields, which requires
conducting research and/or innovative activity based on the theory and methods of
system analysis.

1.20.2 Generic Competences of Master in System Analysis

GC1 Ability for abstract and analytical thinking, and synthesis of ideas.

GC2 Ability to communicate in a second (foreign) language.

GC3 Ability to undertake research at an appropriate level.

GC4 Ability to learn and master state-of-the-art knowledge.

GC5 Ability to search for, process and analyse information from a variety of
sources.

GC6 Ability to generate new ideas (creativity).

GC7 Ability to identify, pose and resolve problems.

GC8 Ability to make grounded decisions.

GC9 Ability to communicate with reprsentatives of other professions at different
levels (experts in other fields of knowledge/economic activity).

GC10 Ability to work in international context.

GC11 Ability to design and manage projects.

GC12 Conscientiousness and commitment to tasks and responsibilities.

1.2.2 Special Competences of a Master in Speciality 124 - System Analysis

SC1 The ability to develop and analyze mathematical models of natural, techno-
genic, economic and social objects and processes.

SC2 The ability to plan and carry out systematic research, perform mathematical
and information modeling of dynamic processes.

SC3 The ability to use the methodology of system analysis for decision making
in complex systems of different types.

SC4 The ability to generate new hypotheses and set the research tasks in the
field of system analysis and decision-making, to choose the appropriate directions for
their application.

SC5 The ability to formulate, analyze and synthesize in the process of scientific
problems solution at an abstract level.

SC6 The ability to design the architecture of intelligent information systems.

SC7 The ability to apply intelligent data analysis to construct DSS (decision
support system), expert and advisory systems.

SC8 The ability to develop the functions of forecasting the dynamics of various
kinds of processes development in a determined and stochastic environment and to
assess the quality of the forecast.

SC9 The ability to apply methods of quantitative and qualitative risk assessment,
development of risk management algorithms in complex systems of different nature.

SC10 The ability to apply modern information technology to solve problems of
system analysis.
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SC11 The ability to model, predict and design the enterprise business process on
the basis of methods and tools of system analysis.

SC12 The ability to reveal situational and system uncertainties, develop conflict
resolution algorithms.

SC13 The ability to conduct patent research and substantiate the patent frequen-
cy of new design solutions.

SC14 The ability to self-education and professional development.

SC15 The ability to plan and conduct scientific research, to prepare and present
the results of the research activities.

SC16 The ability to understand the goals and objectives of pedagogical activity
in higher education institutions.

SC17 The ability to realize the need for life-long self-education and constant
self-improvement; to strive for a professional interdisciplinary approach to
knowledge creation.

1.21 Normative learning outcomes of training in the speciality

The final, conclusive and integrative learning outcomes that determine the nor-
mative content of the training and correlate with the above list of general and special
competences are presented below.

Master must:

GLO1 Be able to speak state and foreign languages professionally, develop
documentation in state and foreign languages for systems, products and services of
information technologies; read, understand and apply technical documentation in
Ukrainian and foreign languages in professional activity.

GLO2 Be able to search for information in specialized literature in the field of
system analysis using a variety of resources: journals, databases, on-line resources.

GLO3 Be able to process, analyze, systematize scientific and technical infor-
mation, generalize advanced national and foreign experience in system analysis.

GLO4 Develop and apply creative abilities in their professional activity, organ-
ize their workplace, plan working hours.

GLO5 Demonstrate curiosity, risk management, ability to think, get inspired by
new ideas, implement them, infatuate others with them, combine and experiment.

GLO6 Build links and relationships with people, take into account the views of
colleagues, understand other people, show trust in the team, admit mistakes, avoid
and prevent conflicts, put one’s personal ambitions on hold; select and prepare infor-
mation and tasks for the project team, set goals and formulate tasks for the imple-
mentation of projects and programmes.

PLO1 Know and be able to apply in practice methods of system analysis, meth-
ods of mathematical and information modeling for constructing and researching
models of objects and processes of informatization.

PLO2 Know the methods of revealing uncertainties in system analysis tasks, be
able to disclose situational uncertainties, and uncertainties in the problems of interac-
tion, counteraction and conflict of strategies, find a compromise in the disclosure of
conceptual uncertainty, etc.
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PLO3 Know the methods of forecasting the dynamics of different types of pro-
cesses, be able to develop prediction functions.

PLO4 Know and be able to apply risk precautions, evaluate and use them in the
analysis of multi-factor risks of accidents and disasters.

PLO5 Be able to develop and use system-analytical risk protection tools in
business processes effectively.

PLO6 Know and be able to apply evolutionary modeling and genetic optimiza-
tion methods, inductive modeling techniques and fuzzy logic mathematical apparatus,
neural networks, game theory and distributed artificial intelligence, etc.

PLO7 Be able to develop expert and advisory systems in conditions of poorly
structured data of different nature.

PLO8 Know and be able to implement highly loaded computing and data pro-
cessing systems in system analysis and control tasks, and decision support systems.

PLO9 Know the models, methods and algorithms for decision-making in situa-
tions of conflict, fuzzy information, uncertainty and risk.

PLO10 Be able to search information in specialized literature in the field of sys-
tem analysis using a variety of resources: journals, databases, on-line resources.

PLO11 Apply pedagogical technologies at the level sufficient for realization of
developed programmes of educational disciplines.

PLO12 Process, analyze, systematize scientific and technical information, gen-
eralize advanced national and foreign experience in system analysis.

1.22 Competences for **System Analysis and Control®* speciality

Object of professional activity:

- mathematical methods and information technologies of complex system anal-
ysis;

- forecasting and decision making in complex systems of different nature (in-
formational, economic, financial, social, political, technical, organizational, environ-
mental, etc.) in conditions of uncertainty on the basis of system methodology.

PCS 1 The ability to carry out a formal description of the research tasks of op-
erations in organizational, technical and socioeconomic systems for different purpos-
es, to determine the optimal solutions, to build models of optimal choice of manage-
ment, taking into account changes in the parameters of the economic situation, to op-
timize management processes in systems of different purposes and level of the hier-
archy.

PCS 2 The ability to apply theoretical and practical bases of methodology and
management technology, to develop algorithms for managing complex objects and
systems, to conduct experiments on the control programme with processing and anal-
ysis of the results.

1.23 Learning outcomes in speciality ""System Analysis and Control*

LOS1 To know about and be able to identify (estimate) the parameters of mathemati-
cal models of control objects in real time in conditions of changing its dynamics and
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under the impact of random perturbations using measured signals of input and output
coordinates of the object.
LOS2 To know about and be able to implement heavily loaded computing and data
processing systems to solve the system analysis and control problems, and in decision
support systems.
LOS3 To be able to build typical mathematical models of objects and processes of
system analysis, to use mathematical methods and algorithms for data processing
(statistical, algebraic, combinatorial, theoretical-informational, etc.).
LOS4 To analyze the stability of dynamic systems, to apply stochastic regression
models and models in the state space to describe the dynamics of different kinds of
processes.

LOS 5 To know about the methods of economics and business organization, micro-
and macroeconomics, statistical analysis of economic processes and to apply them for
the organization of complex systems efficient management.

2 Programme learning outcomes mapping to programme components (Con-
formity matrix)

Programme learning outcomes Courses, practical training,
individual tasks
1 2
GLOL1 Ability for professional communication in the Foreign Language for Profes-
state and foreign languages; elaboration of documentation sional Purposes

in the state and foreign languages on systems, products | Methodology of Scientific Research
and services of information technologies; reading, under-
standing and incorporating technical documentation in the
Ukrainian and foreign languages in professional activity

GLO 2 Ability to search for information in special- Methodology of Scientific Re-
ized literature in the field of system analysis using a varie- search
ty of resources: journals, databases, on-line resources. Diploma Project

GLO 3 Ability to process, analyze, systematize sci- Methodology of Scientific Re-
entific and technical information; generalize advanced search
national and foreign experience on system analysis. Diploma Project

GLO 4 Ability to develop and apply one’s creative Practical Training
skills in professional activity; organize a workplace; plan- Pre- Diploma Practical Training
ning working hours Diploma Project

GLO 5 Ability for curiosity, risk assessment, think- Practical Training
ing, inspiring and being inspired with new ideas, imple- Pre-Diploma Practical Training
menting them, combining and experimenting Philosophical Problems of Scientific

Research

GLO 6 Ability to establish relationships and com- Practical Training
munication with people, taking into account the views of Pre-graduation Practice
colleagues; understand other people, cooperate in the Diploma Project

team, acknowledging mistakes, avoiding and preventing
conflicts, restraining personal ambitions. Ability to select
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and prepare information and tasks for the project team, set
goals and formulate tasks for the implementation of pro-
jects and programs.

PLO1 Awareness of and ability to apply in practice
methods of system analysis, methods of mathematical
and information modeling for constructing and research-
ing models of objects and processes of informatization.

Practical Training
Pre-Diploma Practical Training
Philosophical Problems of Scientific
Research
Diploma Project

PLO2 Awareness of the methods employed to dis-
close uncertainties in system analysis problems, ability
for disclosing situational uncertainties, and uncertainties
in the tasks of interaction, counteraction and conflict of
strategies; finding a compromise in the disclosure of con-
ceptual uncertainty, etc.

Philosophical Problems of Sci-
entific Research
Complex Systems Self-Teaching

PLO3 Awareness of the methods employed to fore-
cast the dynamics of processes of different nature; ability
to develop prediction functions.

Intellectual Data Analysis

PLO4 Awareness of and ability for applying risk
levels, evaluating and using them in the analysis of multi-
factor risks of accidents and disasters.

Theory of Games in the Con-
flict Situation Study
Economic Aspect of Entrepreneurial
Activity

PLOS5 Ability to develop and effectively apply sys-
tem-analytical risk protection tools in business processes.

Economic Aspect of Entrepre-
neurial Activity
Analysis and Planning of the Busi-
ness Environment Market

PLO6 Awareness of and ability for applying the
methods of evolutionary modeling and the genetic opti-
mization methods, inductive modeling techniques, and
mathematical apparatus of fuzzy logic, neural networks,
game theory and distributed artificial intelligence, etc.

Theory of Games in the Con-
flict Situation Study
Intellectual Data Analysis
Complex Systems Self-teaching

PLO7 Ability for developing expert and advisory
systems in conditions of poorly structured data of differ-
ent nature.

Integrated Control Systems
Intellectual Data Analysis
Complex Systems Self-teaching

PLO8 Awareness of and ability for implementing
heavily loaded computing and data processing systems to
solve system analysis and control problems, and in deci-
sion support systems.

Basics of Logistics
Complex Systems Self-Teaching

PLO9 Awareness of the models, methods and algo-
rithms for decision-making in case of a conflict, fuzzy
information, uncertainty or risk.

Basics of Logistics

PLO10 Ability to search for the information in spe-
cialized literature in the field of system analysis using a
variety of resources: journals, databases, on-line re-
sources.

Diploma Project
Pre-Diploma Practical Training
Foreign Language for Professional
Purposes
Philosophical Problems of Scientific
Research

PLO11 Ability for applying pedagogical techniques
at the level sufficient for realization of scheduled curricu-
la.

Pedagogy of Higher School
Philosophical Problems of Scientific
Research

PLO12 Ability for processing, analyzing, systema-
tizing scientific and technical information; generalizing

Diploma Project
Pre-Diploma Practical Training
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advanced national and foreign experience on systems
analysis.

Foreign Language for Professional
Purposes
Philosophical Problems of Scientific
Research

LOS1 Awareness of and ability for identifying (es-
timating) the parameters of mathematical models of con-
trol objects in real time under conditions of changing its
dynamics and the effects of random perturbations using
the measured signals of the input and output coordinates
of the object.

Mathematical Modeling and
Analysis of Dynamic Systems Inte-
grated Control Systems

LOS2 Awareness of and ability for implementing
heavily loaded computing and data processing systems to
solve system analysis and control problems, and in deci-
sion support systems.

Intellectual Data Analysis

LOS3 Ability for plotting typical mathematical
models of objects and processes of system analysis; using
mathematical methods and algorithms for data processing
(statistical, algebraic, combinatorial, theoretical-
informational, etc.).

Discrete Optimization Methods
Theory of Games in the Conflict Sit-
uation Study
Intellectual Data Analysis
Basics of Logistics

LOS4 Ability for analyzing the stability of dynamic
systems; applying stochastic regression models and mod-
els in the state space to describe the dynamics of process-
es of different nature.

Mathematical Modeling and
Analysis of Dynamic Systems
Integrated Control Systems

LOS5 Awareness of the methods of economics and
enterprise organization, micro- and macroeconomics,
statistical analysis of economic processes; ability for ap-
plying them to organize complex systems efficient man-
agement.

Economic Aspect of Entrepre-
neurial Activity
Analysis and Planning of the
Business Environment Market

Matrix of the programme components (compulsory and elective) mapping to the pro-

gramme learning outcomes (PLO)

C|CC|CC|CC|cC |CcC|EC|EC|EC |EC|EC |EC|EC EC|EC EC
Cl2 3 4 5 6 1 12 (3 |4 |5 |6 |7 |8 |9 |10
1

PLO1 | + + + + |+ |+ ]+ |+ |+ |+ |+ |+ |+ +

PLO 2 + |+ |+ |+ |+ |+ |+ |+ |+ ]+

PLO3 + + + |+ |+ |+ |+ +

PLO4 + | + + + |+ |+ | + | + + +

PLOS5 + | + + +

PLO6 + | + | + + |+ |+ + | + +

PLO7 + |+ |+ | + | + + | + | + + | +

PLOS8 + | + + + | + | + + |+ +

PLO9 + |+ ]+ |+ + |+ |+ + |+

PLOIO | + + |+ |+ |+ ] + | + | +

PLOI1 + + + + + +

PLO

12 Sl I S I S S e

LOSI + |+ |+ | + ] + + |+ |+ ]+ ]+ ]+ ]+
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Matrix of the programme components mapping to the programme competences

C|CC|CC|CC|cCC |CC |EC |EC |EC |EC |EC |EC |EC |EC |EC | EC
C |2 3 4 5 6 1 2 3 4 5 6 7 8 9 10
1

+

GC1 + +

GC2 |+ +

GC3 + +

GC4

GC5 + [+ |+ |+

+ |+ [+ [+

GC6

GC7 + +

GC8

GC9 | + + +

GC + +
10

GC + +
11

GC +
12

Cs1 + |+ |+ |+

CS2 + + +

CS3 + + +

CS 4 ;

CS5 + +

CS6 + +

CS7

+
+

CSs8 + + + |+

CS9 +

CS 10 + + + + + +

CS11 + + +

CS12 +

CS13 +

CS 14 ;

CS15 + +

CS 16 +

CS 17 + + +
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3 PROGRAMME STRUCTURE AND CREDITS CONFORMITY TO COMPONENTS, DEPARTMENTS;
TERMS OF STUDY WITH RESPECT TO COMPONENTS, AND FINAL ASSESSMENT FORMS

= S >
Compqnents of the = g c a
Code educational programme | Number — E £ % é %
(disciplines, course projects, of £ o < S S §
# ; e : T £ ol o <
practical trainings, | credits % g2 53
graduation theses) § IE—) A
Compulsory components of
EP
CC1 Foreign Language for grading Department of | 1-4
Professional Purpos- 6 test Foreign
es (English / German / Languages
French)
CC2 . grading Department of | 3
Pedagogy of Higher School 3 test Philosophy
CC3 Philosophical Problems of 3 grading Department of | 3
Scientific Research test Philosophy
CC4 grading Department of | 5
. - test System
Practical Training 8 Analysis and
Control
CC5 grading Department of | 5
Pre-Diploma Practical Train- 4 test System
ing Analysis and
Control
CC6 Certification defense of | Departmentof | 6
18 a diploma | System Analysis
project and Control
Total number of compulsory components 42
Elective components of EP
EC1 | Methodology of Scientific 3 grading Department of | 1-2
Research test System Analysis
and Control
EC2 | Economic Diagnostics of 4 exam 1-2
Entrepreneurial Activity

68


https://www.multitran.ru/c/m.exe?t=4347723_1_2&s1=%F1%F0%EE%EA%20%EE%E1%F3%F7%E5%ED%E8%FF
https://www.multitran.ru/c/m.exe?t=2127620_1_2&s1=%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=4582537_1_2&s1=%E4%E8%EF%EB%EE%EC%ED%E0%FF%20%F0%E0%E1%EE%F2%E0
https://www.multitran.ru/c/m.exe?t=6669806_1_2&s1=%F2%E5%EA%F3%F9%E8%E9%20%E8%20%E8%F2%EE%E3%EE%E2%FB%E9%20%EA%EE%ED%F2%F0%EE%EB%FC
https://www.multitran.ru/c/m.exe?t=6669806_1_2&s1=%F2%E5%EA%F3%F9%E8%E9%20%E8%20%E8%F2%EE%E3%EE%E2%FB%E9%20%EA%EE%ED%F2%F0%EE%EB%FC
https://www.multitran.ru/c/m.exe?t=6669806_1_2&s1=%F2%E5%EA%F3%F9%E8%E9%20%E8%20%E8%F2%EE%E3%EE%E2%FB%E9%20%EA%EE%ED%F2%F0%EE%EB%FC
https://www.multitran.ru/c/m.exe?t=6669806_1_2&s1=%F2%E5%EA%F3%F9%E8%E9%20%E8%20%E8%F2%EE%E3%EE%E2%FB%E9%20%EA%EE%ED%F2%F0%EE%EB%FC
https://www.multitran.ru/c/m.exe?t=4946675_1_2&s1=%EF%F0%EE%F4%E5%F1%F1%E8%EE%ED%E0%EB%FC%ED%E0%FF%20%E4%E5%FF%F2%E5%EB%FC%ED%EE%F1%F2%FC
https://www.multitran.ru/c/m.exe?t=4946675_1_2&s1=%EF%F0%EE%F4%E5%F1%F1%E8%EE%ED%E0%EB%FC%ED%E0%FF%20%E4%E5%FF%F2%E5%EB%FC%ED%EE%F1%F2%FC
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5515213_1_2&s1=%EF%F0%E5%E4%E4%E8%EF%EB%EE%EC%ED%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=5515213_1_2&s1=%EF%F0%E5%E4%E4%E8%EF%EB%EE%EC%ED%E0%FF%20%EF%F0%E0%EA%F2%E8%EA%E0
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=4025521_1_2&s1=%E4%E8%EF%EB%EE%EC%E8%F0%EE%E2%E0%ED%E8%E5
https://www.multitran.ru/c/m.exe?t=6460596_1_2&s1=%E7%E0%F9%E8%F2%E0%20%E4%E8%EF%EB%EE%EC%ED%EE%E3%EE%20%EF%F0%EE%E5%EA%F2%E0
https://www.multitran.ru/c/m.exe?t=6460596_1_2&s1=%E7%E0%F9%E8%F2%E0%20%E4%E8%EF%EB%EE%EC%ED%EE%E3%EE%20%EF%F0%EE%E5%EA%F2%E0
https://www.multitran.ru/c/m.exe?t=6460596_1_2&s1=%E7%E0%F9%E8%F2%E0%20%E4%E8%EF%EB%EE%EC%ED%EE%E3%EE%20%EF%F0%EE%E5%EA%F2%E0
https://www.multitran.ru/c/m.exe?t=7196620_1_2&s1=%ED%EE%F0%EC%E0%F2%E8%E2%ED%E0%FF%20%E4%E8%F1%F6%E8%EF%EB%E8%ED%E0
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2
https://www.multitran.ru/c/m.exe?t=5366512_1_2&s1=%E4%E8%F4%F4%E5%F0%E5%ED%F6%E8%F0%EE%E2%E0%ED%ED%FB%E9%20%E7%E0%F7%B8%F2

SAR QUAERE _System_Analysis_25.05

EC3 | Intellectual Data Analysis exam Department of | 1-2
6 System Analysis
and Control
EC4 | Fundamentals of Logistics 5 exam Department of | 3-4
System Analysis
and Control
EC5 | Self-Teaching of Complex exam Department of | 3
Systems 6 System Analysis
and Control
EC6 | Discrete Optimization grading Department of | 1-2
Methods 6 test System Analysis
and Control
EC7 |Theory of Games in the grading Department of | 1-2
Conflict Situations Research 6 test System Analysis
and Control
EC8 | Integrated Control Systems grading Department of | 3
3 test System Analysis
and Control
EC9 | Mathematical Modeling and grading Department of | 4
Analysis of Dynamic Systems 6 test System Analysis
and Control
EC10 | Analysis and Planning of the 3 grading Department of | 4
Business Environment test System Analysis
Market and Control
Total volume of elective components 48
TOTAL VOLUME OF EDUCATIONAL PROGRAMME: 90
4 STRUCTURAL AND LOGICAL DIAGRAM
‘G % g © % = kS %
" 53833 | 525 | 58 <
=g |8 _ . 2 3| 255 | 2.8
o E g Coding of educational activities % £ %é > % g >
o o o S o & E o o £
F253| 2% |F 3
T © © T
11213 4 5 6 7
111 1|CC1, EC1, EC2, EC3, EC6, ECY 6 6 13
2 |CC1, EC1, EC2, EC3, EC6, EC7 6
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5 3 |CC1, CC2, CC3, EC4, EC5, EC8 6 3
4 |CC1, EC4, EC9, EC10 4
5 |CC4, CC5 2
2|3 3 3
6 |CC6 1

5. INTERNAL SYSTEM FOR HIGHER EDUCATION QUALITY
ASSURANCE

The system of higher education quality assurance in the State Higher Education
Institution "NMU" comprises the following components:

» ensuring the quality of higher education during the educational process design;

* ensuring the quality of higher education during the educational process
according to the project documents (educational programmes in the speciality, syllabi
of disciplines and other credit modules, educational, methodological and informa-
tional support complex of the educational process, curriculum, individual curriculum
of higher education applicant, staff-wise calculation of the curriculum
implementation);

« higher education quality assurance system management.

5.1 Competence approach to the educational process design

The quality of higher education in specialities and levels of higher education is
laid out when designing an educational process based on a competence approach:

The normative part of the university's educational programmes in specialities
include all competences and programme learning outcomes with the degree of
complexity typical for certain levels of higher education in accordance with higher
education standards;

» Justification of organizational forms nomenclature of the educational process
(disciplines, individual tasks, practical trainings) is carried out by an adequate
distribution of programme learning outcomes;

* learning outcomes for each learning activity are determined by decomposition
and specification of programme learning outcomes to be used as criteria for selecting
the content of disciplines, practical trainings, individual tasks;

* To create diagnostic methods, the planned learning outcomes for each type of
educational activity of the applicant in the form of generalized and specified control
tasks are used. Generalized control tasks should be provided to applicants at the
beginning of disciplines teaching;

 assessment is carried out by assessing the degree of programme competence
development.

Implementing competence approach to higher education design by creating an
unequivocal connection of external goals of higher education with courses, practical
trainings and individual tasks is crucial to higher education quality assurance and
creation of a real system for its internal provision. Departments’ activities related to
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educational programmes, syllabi and educational, methodological and informational
support complexes are regulated by the Standard "Educational process design™,
approved by the Academic Board of the University of 15 November 2016 (minutes
Ne 15).

5.2 Indicators of higher education quality control at the University

In accordance with the «Policy of Higher Education Quality in State Higher Education
Institution «NMUx»», which is approved by the Academic Board, the control of higher edu-
cation quality in each speciality as for self-assessment and external evaluation of the activi-
ties at the university and its departments is carried out according to the following indicators:

quality of higher education content;

quality of NMU educational programmes on specialities (areas of specialization);
quality of educational process;

quality of the educational process participants;

quality of educational, material and technical resources;

quality of higher education results;

dynamics of quality.

> > > > > L 2 >

5.3 Quiality control of higher education

Higher education quality control system is a set of organizational measures, methods,
processes, procedures and mechanisms by which NMU ensures the effectiveness of the in-
ternal quality system.

The quality control system is based on the following principles:

+ organization of the system functioning with the participation of external parties;

+ focus on educational services consumers;

+ providing normative support to the quality policy implementation which is made

in accordance with NMU standards for all indicators of quality assurance;

ensurance of academic honesty and freedom;

elimination of academic fraud;

measures to prevent intolerance or discrimination of students and teachers;

compliance with the expectations of society, students, employers and partner

organizations;

+ providing the quality policy with official status and accessibility to the general
public;

+ subordination of NMU faculty planned reporting to provisions of the «Policy of
Higher Education Quality and University Development Programmey.

> > > >

Mechanisms of control and creation of an effective internal quality system:

1) review of the state of internal higher education quality assurance by the University
Supervisory Board,;

2) implementation of the «Measures to modernize the internal quality assurance
system of State Higher Education Institution “NMU”, which are concluded in accordance
with the «Standards and Recommendations on Quality Assurance in the European Higher
Education Area (ESG)», approved by the University administration and carried into effect
by the Rector’s order;
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3) systematic monitoring of the educational disciplines teaching quality by scientific
and pedagogical staff, which is carried out by the Scientific and Methodological Board of
the University;

4) introduction of a questioning system on higher education quality for postgraduate
students;

5) ratings of academic staff on performance indicators according to the license
conditions for the educational activity realization;

6) control of higher education quality during the annual reports of the departments.

The control is carried out in accordance with the «Regulation on adoption and
monitoring of departments ability to establish and implement educational activities in re-
spect to license conditions», which is approved by the Academic Board of State Higher
Education Institution «NMUy.

The purpose of self-assessment of departments activities is to:

«prepare for the educational activity realization on the new speciality, another level of
higher education and an increase in the licensed volume;
«monitor higher education quality level in the implementation of educational activity.

Analysis of self-assessment reports and the development of proposals to improve the
quality of higher education are carried out by a regular working group on quality, which was
created by the Rector’s order #4 «About the system of internal quality assurance of higher
education» of 27.01.2016;

7) Rector's control is systematically carried out in order to monitor the implementation
of competence-based approach, teaching quality, ensuring the objectivity of measurement
and evaluation of the academic achievements for higher education applicants. Rector's
control may be carried out during the control activities in any discipline and mode of
education;

8) Deans’ reporting at the meetings of the University administration or University
Academic Board about the tasks implementation and indicators achievement of higher edu-
cation quality assurance, which regulate the planned absolute performance indicators in
accordance with the NMU Development Programme;

9) reporting of Pro-Rector on Academic, Pedagogical, Educational work and
Perspective Development to NMU Academic Board about the state of implementation by
university departments of the NMU Development Programme component «Establishment of
a quality assurance system in higher educationy;

10) participation in national and international rating systems of higher educational in-
stitutions and making managerial decisions on the basis of rating results.

The internal quality assurance system is assessed by the National Agency for Quality
Assurance in Higher Education or its accredited independent institutions of higher education
quality assessment and assurance for compliance with applicable requirements.

6. Final provisions

The educational programme is published on the university's website prior to appli-
cants’ admission to study.
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The educational programme for Masters’ training in System Analysis provides the
quality of higher education at the design stage thanks to:

1) definition of the activity object, set of methods and working tools;
2) formation of a list of basic, professional and selective disciplines in the speciality;
3) definition of information systems and technologies to be studied;

4) use of programme results of teaching in accordance with higher education
standards as requirements to the level of formation and complexity of professional
master's competences, which can be identified, quantified and measured;

5) distribution of teaching results in the programme for all forms of the educational
process organization and training sessions types, eliminating the educational material
duplication;

6) identifying learning outcomes in the work programmes of educational disciplines,
practices, individual tasks through specification of programme learning outcomes,
which are used as criteria for selecting the necessary content modules.

Courses that ensure the acquisition of special competences are assigned to a selective
component of the educational programme.

The cycle of professional training in the speciality ensures the acquisition by the
applicant of educational and professional qualifications.

The educational programme provides an opportunity for a student to choose his own
educational path by selecting an educational programme when entering, and using the
opportunity in addition to master the elective disciplines.

The Head of the graduating department in the speciality is responsible for the
educational programmes implementation and quality assurance of higher education.
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APPENDIX 3.1

THE PLAN OF EDUCATIONAL PROCESS OF MASTERS IN THE FIELD OF KNOWLEDGE Information Technologies FOR SPECIALTY 124 System Analysis (Master's)
2017-2018 academic year
Specialization: ""System Analysis and control™

Faculty: Information Technologies
year of admission 2017

1-st year (master's degree)

1st year (master), hours per week

74

The volume of subject |Control is Independe 1st semester 2nd semester
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1. NORMATIVEPART
1.1 General training cycle
1 |Foreign language for professional activities |Foreign languages 180 (180 | 4 6 2;4 96 84 84 |12 | 84 |0,47 313 313 313 313
(English / German / French)
2 | Higher School Pedagogy Fundamentals of designing 9 [90 | 2] 3 3| 27 | 24 |24 36307 3 3
mechanisms and machines
3 | Philosophical Issues of Scientific Research  [Philosophy and pedagogy 90 90 2 3 3 27 24 | 16 8 63 | 0,7 2 113
Total for the normativ part: 360 8 12 150 132 40 0 92 18 210
2. Disciplines of specialization
1 |Methodology of cientific Research System Analysis and Control 90 90 2 3 2 26 22 | 22 4 | 64 ]0,71] 2 212 2
2 Ecqnpmlcdlagnostlcsofentrepreneurlal . ) 120 | 120 27| a 2 52 24 | 22 22| 8| 68 |0s7] 2 2lal2 2|4
activity Applied Economics
3 |Intellectual Data Analysis System Analysis and Control | 180 | 180 | 4 6 2 52 44 | 22 | 22 8 |128(0,71] 2 | 2 41212 4
4 |Basics of Logistics System Analysis and Control | 150 | 150 | 3,3 5 4 57 51 | 34| 17 6 | 93 [0,62 2|1 3121 3
5 |Complex Systems Self-learning System Analysis and Control | 180 | 180 | 4 6 3 54 48 |24 | 24 6 | 126 | 0,7 313 6
6 . L System Analysis and Control | 180 | 180 | 4 6 2 52 44 | 22 | 22 8 | 128 (0,71} 2 | 2 41212 4
Discrete optimization methods
7 _|Economic Support of Engineering Solutions |System Analysis and Control | 180 | 180 | 4 6 2 39 33 | 22|11 6 1141078 2 | 1 31211 3
System Analysis and Control 90 90 2 3 3 36 32 | 16 16 | 4 | 54 | 0,6 2 2|4
Integrated control systems
9 [Mathematical modeling and analysis of System Analysis and Control | 180 | 180 | 4 6 4 60 54 | 27 | 27 6 | 120 0,67 313 6
dynamic systems
10 [Analysis and planning of the business . . 90 90 2 3 4 40 36 | 18 18| 4 | 50 |0,56 2 214
. Applied Economics
environment market
Total for the disciplines of specialization: 1440° 32" 48 468" 4087229 °123" 56 60" 972 Hours a week
Total : 1800 40 60 618 540 269 123 148 78 1182 20 20 22 16
Exams 2 Exams 2
Credits 4 Credits 6
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THE PLAN OF EDUCATIONAL PROCESS OF MASTERS IN THE FIELD OF KNOWLEDGE Information Technologies FOR SPECIALTY 124 System Analysis
2nd year (master's degree)

Faculty: Information Technologies

year of admission 2017

2018-2019 academic year

Specialization: ""System Analysis and control*
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1.3 Practical training in specialty
1 [|Industrial Practical Training System Analysis and Control | 240 [ 240 [ 5,3 | 8 5 240 1
2 |Pre-Diploma Practical Training System Analysis and Control | 120 [ 120 | 2,7 | 4 5 120 1
3 |Master Qualification Paper System Analysis and Control | 495 | 495 | 11 |16,5 5 4951 1
4 |Master Qualification Paper . . 45 45 1115 5 45 1
Applied Economics
Together : 900 20 30 0 0 0 0 0 0 900
Total : 900 20 30 0 0 0 0 0 0 900 III

Exams 0
Credits 2

System_Analysis_25.05



SAR QUAERE _System_Analysis_25.05

APPENDIX 3.2

List of Modules
Master program

“System analysis and control ¢

Contents

Course Guide Master Program (M.Sc.) ,,System analysis and control*“-1. 77

Course Guide Master Program (M.Sc.) ,,System analysis and control .... 78

Optional Compulsory Section of System AnalysiS........ccceccvveeeiiiveeeiinenns 79
LiSt OFf MOQUIES ..ot 79
Compulsory Modules of pedagogical and research discipline .................. 99
LiSt OFf MOQUIES ......coiiieee e 99
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Course Guide Master Program (M.Sc.) ,,System analysis and control“-1

Semester LP
9 Complex Sys- Project Man- Intellectual Enterprise Eco- | Methodology of 24
agement Data Analysis nomical Activi- | Scientific Re-
tems Self-
X 5LP 6 LP ty search
Learning .
6 LP Analysis 3LP
4 LP
10 Integrated Basics of Lo- Higher School Game Theory Economic Sup- | 36
Management gistics Pedagogy in the Conflict | port of Engi-
Systems 6.5 Situation Stud- | neering Solu-
7.5 Intellectual ies tions
Property 5 5
Labour Safety Economic Sup- | Information
in the Branch port of Engi- Systems in
neering Solu- Economy and
Philosophical tions Business
Issues of Scien- 5 5
tific Research
12
11 Industrial Prac- | Pre-Diploma Master Thesis 30
tical Training Practical Train- | 21 LP
6LP ing
3LP
M.Sc. 90
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Course Guide Master Program (M.Sc.) ,,System analysis and control*

Numbers of Numbers of semester
Course name X
hours credits
Obligatory modules
Higher School Pedagogy 90 3 10
Intellectual Property 90 3 10
Labor Safety in the Branch 90 3 10
Methodology of Scientific Research 90 3 9
Philosophical Issues of Scientific Re- 90 3 10
search
Industrial Practical Training 180 6 11
Pre-Diploma 90 11
Practical Training
Master Thesis 630 21 11
Special courses
Enterprise Economic Activity Analysis 120 4 9
Complex Systems Self-Learning 180 6 9
Integrated Management Systems 225 7.5 10
Basics of Logistics 195 6.5 10
Project Management 150 5 9
Intellectual Data Analysis 180 6 9
Var. 2
Economic Support of Engineering Solu- | 150 5 10
tions
Game Theory in the Conflict Situation 150 5 10
Studies
Var. 1
Economic Support of Engineering Solu- | 150 5 10
tions
Information Systems in Economy and 150 5 10

Business
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Optional Compulsory Section of System Analysis

List of Modules

Ne Modul Name Credit point
Project and System Management

8 Project Management 5

9 Integrated Management Systems 7.5

10 | Analysis of business activities of enterprise 5

11 | Basis of Logistics 6.5

12 | Mathematic Modelling and Analysis Dynamic System S

15 | Economic Support of Engineering Solutions

16 | Information Systems in Economy and Business S

“Computer based Methods”
13 Computer network administration 5
7 Methodology of Scientific Research 3
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Industrial Practical Training

1 Workload Credit points semester Duration
6 LP 11
1 | Courses Contact time Self-study Credit points
2 | Teaching form
Practical work
3 | Group size
alone or in small group (1-3)
4 | Qualification targets / skills
 the ability to apply knowledge gained in the study of disciplines of basic and variable
part for applications;
+ the ability to develop mathematical models for economic applications;
 ability to carry out the analysis and processing of statistical data;
+ the ability to use numerical (approximate) methods for solving applied mathematical
and economic problems and assess their accuracy and efficiency.
5 | Contents
* to familiarize students with basic kinds and objectives of future professional activity;
* to apply their learning at the theoretical and practical knowledge into practice;
* to promote knowledge level of students with the use of mathematical disciplines in the math-
ematical modeling of processes in the sphere of professional activity of the enterprise or or-
ganization;
* broaden the students' hands-on professional work sites.
6 | Usability of module for other programs
7 | Prerequisites for participation
8 | Method of examination
Written report
Oral presentation
9 | Requirement for Credit points
Participation in the practical work on a steady basis
Passing the report
Passing the oral exam
10 | Percentage of grade in final mark
6/90
11 | Frequency of Course
annualy
12 | Module Coordinator and Lecturer
individual tutor for each student
13 | Further information

Compulsory Modul
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Pre-Diploma Practical Training

2 Workload Credit points Semester Duration
3 11
1 | Courses Contact time Self-study Credit points
2 | Teaching form
practical word
3 | Group size
alone or small group (1-3)
4 | Qualification targets / skills
+ the ability to apply knowledge gained in the study of masters’ program for practical
applications or research;
+ the ability to make mathematical models for applications to technological processes;
« the ability to carry out the analysis and processing of statistical data to solve problems
of economic dynamics and forecasting, optimization;
 the ability to analyze complex processes and systems, mathematical modelling, or sim-
ulation of this processes and process management in complex systems and decision
making.
+ the ability to use numerical (approximate) methods for solving applied mathematical
economic problems and assess their accuracy and efficiency.
5 | Contents
« data collection for master thesis;
* to apply their theoretical and practical skills into practice;
« to promote knowledge level of students with the use of mathematical disciplines in the math-
ematical modeling of processes in the sphere of professional activity of the enterprise or or-
ganization;
* broaden the students' hands-on professional work sites.
6 | Usability of module for other programs
7 | Prerequisites for participation
8 | Method of examination
Written report
Oral presentation
9 | Requirement for Credit points
Participation in the practical work on a steady basis
Passing the report
Passing the oral exam
10 | Percentage of grade in final mark
3/90
11 | Frequency of Course
annualy
12 | Module Coordinator and Lecturer
individual tutor for each student
13 | Further information

Compulsory Modul
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Master thesis final oral exam

3 Workload Credit points semester Duration
21 LP 11 1 semester

1 | Courses Contact time Self-study Credit points

2 | Teaching form
1. Independent production of master thesis
2. Oral final exam

3 | Group size
alone or in small group (1-3)

4 | Qualification targets / skills
Implementation and defense of the thesis are the final stage of training that gives the right to
educational and qualification level ‘master’. Master thesis is a scientific research, conducted
under the guidance of leading specialists.
Thesis - the most important form of the self-study, during which a student acquires skills of
organization and research. It reflects the general and professional maturity of the graduate, his
ability to think dialectically and creatively and apply his knowledge in the solving of certain
practical problems of system analysis for complex processes and systems, mathematical mod-
eling, or simulation of this processes and process management in complex systems and deci-
sion making.
The candidate must be able to clearly identify the object and the objective of the study, the
purpose and the specific scientific and practical research problem and make a plan of work; to
choose necessary methods and means for solving scientific and practical problems using mod-
ern information technology and automation research; to make bibliographic references on the
topic of the thesis; to draw conclusions of the results obtained on the basis of generally accept-
ed requirements for their design, using modern means.

5 | Contents
The work can be:
1. experimental (independent student research, study and assimilation of techniques, develop-
ment programs, etc.);
2. theoretical (student conducts theoretical research and practical experience studies);
3. theoretical and practical (student conducts theoretical research whose results are later ap-
plied in practice).

6 | Usability of module for other programs

7 | Prerequisites for participation

8 | Method of examination
Master Thesis
Oral exam

9 | Requirement for Credit points
Passing Master thesis
Passing the oral exam

10 | Percentage of grade in final mark
24/90

11 | Frequency of Course annually

12 | Module Coordinator and Lecturer
individual tutor for each students

13 | Further information

Compulsory Modul
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Game Theory in the Conflict Situation Studies

Workload Credit points semester Duration

150 S5LP 10 1 semester
Courses Contact time Self-study Credit points
course 1 lectures 32 43 2,5
course 2 exercises 32 43 2,5

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15

Qualification targets / skills

The main purpose of the course is to study the basic game-the theoretical models of conflicts and
principles for solving them, get necessary skills to handle the acquired knowledge and use it master-
ing other subjects and in future careers.

Contents
The course includes the following issues and chapters:
— The conflict.
— Modeling of a conflict and corresponding games.
— Games classification.
— Optimality principles.
— Games in the traditional form.
— Billing map and billing set.
— Antagonistic games.
— Games with strict and weak rivalry.
— Prudence principle for antagonistic games, protective strategies.
— Equilibrium principle for antagonistic games, equilibrium pair of strategies.
— Optimal solutions for antagonistic games.
— Mixed expansions for antagonistic games. Solving antagonistic games in mixed strategies.
— Games in positional form.
— Information set.
— Games with the complete information.
— Reduction of positional games to the games in traditional form.
— Collective rationality: Pareto-optimal solutions.
— Individual - rational solutions. Negotiation set. Nash non-cooperative equilibrium, Pareto
equilibrium.
— Competitive games.
— Structured games.
— Cooperative games. Partitions into cooperative games and their dominance.
C-core of cooperative games. Shapley vector. N-nucleus.

Usability of module for other programs

Prerequisites for participation
Optimization,
Computer calculation

Method of examination
Written exam (60 min)
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9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam

10 | Percentage of grade in final mark
5/90

11 | Frequency of Course
irregularly

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Machine Learning of Complex Systems

Workload Credit points semester Duration
180 6 LP 9 1 semester

Courses Contact time Self-study Credit points
course 1 lectures 26 64 3
course 2 exercises 26 64 3

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15

Qualification targets / skills

The module purpose is knowledge acquisition for the neural network structure and functions
and the algorithms for their learning. The methods of complex systems self-organizing, meth-
ods of evolutionary modeling, programming and optimization based on evolutionary para-
digms are also part of the training module.

Contents

Modules materials contents:

1) The structure of neural networks with different architectures and different activation func-
tions;

2) The methods of teaching, testing and validation of neural networks of different types, com-
paring them with each other;

3) The group method of data handling and its using for complex functions approximation;

4) The evolutionary, genetic, mimetic and other based on wildlife analogies algorithms for
solving problems of modeling, optimization and control in dimensional real space or binary
space.

Usability of module for other programs
Computing calculation, programming

Prerequisites for participation

Method of examination
Written exam (60 min)

Requirement for Credit points
Regular participation in course 2
Passing the written exam

10

Percentage of grade in final mark
6/90

11

Frequency of Course
annually

12

Module Coordinator and Lecturer
individual tutor for each student

13

Further information
Optional Compulsory Modul
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Data Mining
Workload Credit points semester Duration
180 6 LP 9 1 semester
Courses Contact time Self-study Credit points
course 1 lectures 26 64 3
course 2 exercises 26 64 3

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15

Qualification targets / skills

The main purpose of the course is to introduce modern systems and methods for data analysis
and receive skills of their use for solving applied problems. The module purpose is recogni-
tion and identification of hidden structures, patterns, or relationships in "raw data". This pat-
terns or structures must be not previously known, not trivial, practically useful, accessible to
human interpretation and necessary for decision-making in different areas. The algorithms of
artificial intelligence for data analysis are also part of the training module. Students acquire
necessary skills of using the statistical software packages (SPSS, statistica, STADIA, STAT-
GRAPICS) for analytical calculations

Contents

The objects of the study are:

- Information preprocessing techniques,

- Factor analysis algorithms,

- Classification and clustering methods,

- Decision trees algorithms,

- Associative rules and sequential patterns recognition,

- Bayesian networks method.

The machine learning technique for knowledge-based intelligent decision support systems is
studied.

The theoretical part of the course deals with notions of data and ways of data representation
and visualization, traditional technologies of data analysis: deterministic and probabilistic;
concepts and tasks of data mining with application of new knowledge are considered. We con-
sider the following approaches to data analysis: genetic algorithms, their use for evolutional
calculations, optimization problems and combinatorial problems; artificial neural networks and
their architecture, principles of construction, processes of learning and problem solving; Data
Mining systems, their construction, classification, and application; the decision tree and its
characteristics; DM application for clustering, data filtering and other components of the deci-
sion tree.

Usability of module for other programs

Prerequisites for participation

Method of examination
Written exam (60 min)
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9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam

10 | Percentage of grade in final mark
6/90

11 | Frequency of Course
annually

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Methodology of Scientific Research

7 Workload Credit points semester Duration
90 3LP 9 1 semester

1 | Courses Contact time Self-study Credit points
course 1 lectures 39 41 3

2 | Teaching form
1. Lectures 2 ch

3 | Group size
Lecture 60

4 | Qualification targets / skills
The main purpose of the course is to study methods of preparation, planning and conducting
experiments, processing the results of these experiments in the form of statistical, graphical,
and mathematical analysis; to arrange and submit the results of scientific work.

5 | Contents
The matter of the course: in the theoretical part one can be taught about foundations of the
planning theory for single valued and multi-valued experiments, methods of factors considera-
tion and construction of optimal plans of experiments, increasing accuracy and informative value
of obtained results. Basic logical and statistical methods, accuracy evaluation criteria of the
experiments and significance of the obtained data (balance equation, recrudescent measure-
ments, Pearson’s, Student’s, Fisher’s criteria) are considered here. We practiced the methods
of graphical and mathematical analysis of experimental results (least squares method, extrapolation,
interpolation, Lagrange method, Askovits method, variables replacement).
Special attention is paid to organization of wording skills, testing and publication of research
results, processing of various kinds of scientific work (articles, abstracts, monography, thesis). We
expound the requirements to scientific works to be submitted for the degree and qualification
level, and, moreover, we consider the processes of maintenance of such works.

6 | Usability of module for other programs

7 | Prerequisites for participation

8 | Method of examination
Written exam (60 min)

9 | Requirement for Credit points
Passing the written exam

10 | Percentage of grade in final mark
3/90

11 | Frequency of Course
annualy

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Project Management

Workload Credit points semester Duration

150 5LP 11 1 semester
Courses Contact time Self-study Credit points
course 1 lectures 26 49 2,5
course 2 exercises 26 49 2,5

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15)

Qualification targets / skills Students receive basic knowledge which is concerned with pro-
ject management and skills to use technologies applied in project management.

Contents
Theoretical part of the course includes consideration of project management in modern condi-
tions, project life cycle, its studies, directing marks and resources. The project definition is
described. Evolution of project management systems is analyzed. Priorities are arranged as
well as structuring of suitable works in proper stages. We consider modern methods of project
managing and characteristic features of marketing projects, skills in operating and economic
planning with usage of applications such as MS Project.
During the laboratory works students study
- Gant’s table diagrams;
- network diagram of project planning;
- work options definition, different work types, work schedule;
- critical path notion;
- resource management;
- distribution of resources by works and ranging/leveling resource loading;
- planning of project cost, description of resource cost, describing of project cost;
- project monitoring and management;
- providing the control of the project implementation;
- estimated and real project characteristics;
- project time management;
- monitoring deviations from a basic plan;
- control and regulation of labor costs;
- budget execution analysis;
- resource sharing and project conjunction;
- control of work execution;
- planning of balanced loading of projectors;
- redirection of projectors;
- projects consolidation;
reports on projects in MS Project, project statistics review;
Types of text reports/logs, report editing.

Usability of module for other programs

Prerequisites for participation
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8 | Method of examination
Written exam (60 min)

9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam

10 | Percentage of grade in final mark
5/90

11 | Frequency of Course
annually

12 | Module Coordinator and Lecturer
individual tutor for each student

13 | Further information

Optional Compulsory Modul
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Integrated Management Systems

Workload Credit points semester Duration

225 75LP 10 1 semester
Courses Contact time Self-study Credit points
course 1 lectures 32 88 4
course 2 exercises 32 73 3,5

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15

Qualification targets / skills
The main purpose of the course is to introduce the requirement for Integrated Management
system, their special characters and structure, methods of design and optimization.

Contents
In the theoretical part of the course we consider
- The requirements for MIS.
- The tasks which have systematic character in MIS.
- The structure and purpose of the elements of MIS.
- Program-technical block of MIS.
- Structural principles of MIS.
- Design procedure of MIS.
- Economic efficiency of MIS.
- Complex data types.
- Two-dimensional arrays.
- Algorithmizing and methods for solving the problem of materials cutting.
- Algorithmizing and methods for solving the problem of processing line.
Algorithms for the events recognition.

Usability of module for other programs

Prerequisites for participation
Optimization

Method of examination
Written exam (60 min)

Requirement for Credit points
Regular participation in course 2
Passing the written exam

Percentage of grade in final mark
7,5/90

Frequency of Course
annually

Module Coordinator and Lecturer

Further information
Optional Compulsory Modul
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Analysis of business activities of enterprise

10

Workload Credit points semester Duration
120 4 9 1 semester

Courses Contact time Self-study Credit points
course 1 lectures 28 32 2
course 2 exercises 28 32 2

Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

Group size
Lecture 30
exercises 15

Qualification targets / skills

The main purpose of the course is to develop an integrated system of knowledge for students
for carrying-out of an economic analysis and evaluation of the organization (enterprise) activi-
ty, identifying internal economic reserves, justification of optimal management decisions.

Contents

The mastering of discipline involves the study of the basic principles and methodologi-
cal approaches to business analysis, traditional methods of economic information processing,
methods of measuring the impact of factors in deterministic analysis and methodological ap-
proaches to identify and count of reserves for efficiency increasing. As a result of the course
study, students acquire skills of application of methods and tools of integrated assessment of
the organization (enterprise) as well as the processing of economic activities analysis in the
organization (enterprise), taking into account internal and external environment and industry
of the functioning.

Usability of module for other programs

Prerequisites for participation

Method of examination
Written exam (60 min)

Requirement for Credit points
Regular participation in course 2
Passing the written exam

10

Percentage of grade in final mark
4/90

11

Frequency of Course
annually

12

Module Coordinator and Lecturer

13

Further information
Optional Compulsory Modul
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Basics of Logistics

11 Workload Credit points semester Duration
195 6,5 LP 10 1 semester

1 | Courses Contact time Self-study Credit points
course 1 lectures 32 105 35
course 2 exercises 32 58 3

2 | Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

3 | Group size
Lecture 30
exercises 15

4 | Qualification targets / skills

5 | Contents
The conceptual frameworks and methodological apparatus of logistics, planning and manage-
ment methods for production and economic systems are examined. The classification and
structuring of logistics systems are studied. The methods of system analysis and logistics sys-
tems simulation are defined. The management methods of order, procurement and inventory
are mastered. Range of problems is formulated and the methods of their implementation in the
production, storage and transport logistics are defined. Range of logistics activities and their
composite elementary operations has its definition and characterization. Necessary information
support for efficient logistics process is considered.

During the laboratory works students acquire necessary skills for overall cost analysis dur-
ing making different decisions in logistics. The methods for control of goods supply and the
method for using such control results to decide whether to extend the contract with the current
supplier are reviewed. The method of turnover calculation (including minimal) and acquaint-
ance with different estimation methods of the warehouse location distribution are studied. The
skills in planning of material requirements and optimization of the stock product are obtained.

6 | Usability of module for other programs

7 | Prerequisites for participation
Optimization

8 | Method of examination
Written exam (60 min)

9 | Requirement for Credit points
Regular participation in cours 2
Passing the written exam

10 | Percentage of grade in final mark
6,5/90

11 | Frequency of Course annualy

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Mathematic Modelling and Analysis Dynamic System

12 Workload Credit points semester Duration
180 6 10 1 semester
1 | Courses Contact time Self-study Credit points
course 1 lectures 32 58 3
cours 2 exercises 32 58 3
2 | Teaching form
1. Lectures 2 ch
2. Exercises 2 ch
3 | Group size
Lecture 30
exercises 15
4 | Qualification targets / skills
Course objective - to master knowledge and skills to use mathematical methods to study struc-
ture and dynamic mathematical models and control systems of the modern theory of dynam-
ical systems modeling using computer technology. After of the course students will take the
ability to:
* build mathematical models of dynamic systems according to field observations based on the
laws of conservation;
* build mathematical models for optimal conditions of incomplete data;
* build mathematical models of complex dynamical managed
interacting systems and processes.
5 | Contents
The course includes the following issues and chapters:
« the basic methods of mathematical modeling of dynamic systems and optimal control sys-
tems;
» methods of targeted analysis of controlled dynamic systems and processes;
* the methods of forecasting dynamic systems and managed processes;
» the methods for constructing optimal models of dynamic systems in real conditions in the
presence of incomplete data and incomplete knowledge;
6 | Usability of module for other programs
7 | Prerequisites for participation
To study the discipline necessary knowledge of mathematical analysis, linear algebra and ana-
Iytical geometry, differential equations, differential equations in partial derivatives, optimiza-
tion methods and operations research.
8 | Method of examination
Written exam (60 min)
Types of controlling current knowledge - check individual tasks and tasks for independent
work.
Type of control additional knowledge - tests.
9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam
10 | Percentage of grade in final mark 6/90
11 | Frequency of Course irregularly
12 | Module Coordinator and Lecturer
13 | Further information

Optional Compulsory Modul
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Computer Network Administration

13 Workload Credit points semester Duration
90 3 10 1 semester
1 | Courses Contact time Self-study Credit points
course 1 lectures 16 29 1,5
course 2 exercises 16 29 1,5
2 | Teaching form
1. Lectures 1 ch
2. Exercises 1 ch
3 | Group size
Lecture 30
exercises 15
4 | Qualification targets / skills
The main purpose of the course is the study of typical problems faced by system administra-
tors as well as acquisition of skills, knowledge and diagnostic tools needed for design, installa-
tion, and adjustment of computer networks.
5 | Contents
In the theoretical part of the course the following question are considered:
- The main requirements in the design of computer networks.
- Essential tools for computer network installation and diagnostics of common problems in
signal transmission.
- Structured cabling systems. The composition, architecture, and classes SCS.
- Server. Typical roles on Windows Server example.
- The types of threats for computer networks and basic tools to prevent them.
The problems of computer network simulation, server operating systems installation and con-
figuration, network traffic monitoring and analyzing are solved during the laboratory works.
6 | Usability of module for other programs
7 | Prerequisites for participation
8 | Method of examination
Written exam (60 min)
9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam
10 | Percentage of grade in final mark
3/90
11 | Frequency of Course
irregularly
12 | Module Coordinator and Lecturer
13 | Further information

Optional Compulsory Modul
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Discrete Optimization

14 Workload Credit points semester Duration
150 5 10 1 semester

1 | Courses Contact time Self-study Credit points
course 1 lectures 28 37 2.5
course 2 exercises 28 37 2.5

2 | Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

3 | Group size
Lecture 30
exercises 15

4 | Qualification targets / skills
The main purpose of the course is the study of the main methods of discrete optimization, ac-
quisition of operating skills knowledge and their use for the study of other subjects and in their
future careers.

5 | Contents
Discrete optimization problems. Complexity classes P and NP; NP-completeness proofs. Local
search methods. Threshold algorithms. The method of branches and boundaries. Solving the
problem of traveling salesman branch and bound method. The method of dynamic program-
ming for solving of a backpack problem. Homory method for solving the problem of integer
linear programming. The assignment problem. Hungarian method. Approximate algorithms for
solving discrete optimization problems with accuracy estimate. Approximate solution of "best
average". Effective exponential area for assignment problem, traveling salesman problem,
quadratic assignment problem.

6 | Usability of module for other programs

7 | Prerequisites for participation

8 | Method of examination

Written exam (60 min)

9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam

10 | Percentage of grade in final mark
5/90

11 | Frequency of Course
irregularly

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Information systems in economy and business

15 Workload Credit points semester Duration
180 5 10 1 semester

1 | Courses Contact time Self-study Credit points
course 1 lectures 32 58 3
cours 2 exercises 32 58 3

2 | Teaching form
1. Lectures 2 ch
2. Exercises 2 ch

3 | Group size
Lecture 30
exercises 15

4 | Qualification targets / skills

The main goal of discipline is to develop in students an integrated system of

knowledge on the basics of creation and operation of information systems, its role in economic
management and business processes. As a result of the course students gain skills in the use of
modern information technologies for functional business management; using of systematic
approach in the development of automated solutions for solving of business management prob-
lems.

5 | Contents

Mastery of the discipline involves the study of the main provisions of the scientific

management of information systems in the economy based on modern technology, software,
tools and communication tools for its creation and development.

6 | Usability of module for other programs

7 | Prerequisites for participation
To study the discipline necessary knowledge of mathematical analysis, linear algebra and ana-
Iytical geometry, differential equations, differential equations in partial derivatives, optimiza-
tion methods and operations research.

8 | Method of examination
Written exam (60 min)
Types of controlling current knowledge - check individual tasks and tasks for independent
work.
Type of control additional knowledge - tests.

9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam

10 | Percentage of grade in final mark
5/90

11 | Frequency of Course
irregularly

12 | Module Coordinator and Lecturer

13 | Further information

Optional Compulsory Modul
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Economic
provision
for the en-
gineering
decisions

Economic Support of Engineering Solutions
16 Workload Credit points | semester Duration
180 5 10 1 semester
1 | Courses Contact time | Self-study Credit points
course 1 lectures 32 58 3
cours 2 exercises 32 58 3
2 | Teaching form
1. Lectures 2 ch
2. Exercises 2 ch
3 | Group size
Lecture 30
exercises 15
4 | Qualification targets / skills
The main goal of discipline is to develop the students' knowledge of
integrated system of economic substantiation of expediency adoption of engi-
neering decisions that have the technical, technological, environmental, social
and other consequences. As a result of the course students gain skills in busi-
ness plan development and application of modern methods of evaluating the
effectiveness of engineering decisions in technical, technological, organiza-
tional, environmental and social areas, taking into account changes in the
business environment.
5 | Contents
Mastering the discipline involves the study of the basic principles mechanisms
and methodological approaches to justification for the economic efficiency of
engineering solutions.
6 | Usability of module for other programs
7 | Prerequisites for participation
To study the discipline necessary knowledge of mathematical analysis, linear
algebra and analytical geometry, differential equations, differential equations
in partial derivatives, optimization methods and operations research.
8 | Method of examination
Written exam (60 min)
Types of controlling current knowledge - check individual tasks and tasks for
independent work.
Type of control additional knowledge - tests.
9 | Requirement for Credit points
Regular participation in course 2
Passing the written exam
10 | Percentage of grade in final mark 5/90
11 | Frequency of Course irregularly
12 | Module Coordinator and Lecturer
13 | Further information Optional Compulsory Modul
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Compulsory Modules of pedagogical and research discipline

List of Modules

No Modul Name Credit point
1 | Higher School Pedagogy 3
2 | Intellectual property law 3
3 | Labor Safety in the Branch 3
4 | Philosophical Issues of Scientific Research 3

Higher School Pedagogy

The purpose of discipline is to disclose the object components of activities
of the lecturer in the primary positions - technology of design normative and educa-
tional documents of pedagogical process modeling, technology of its implementation,
organization and management technologies within definite powers.

During the course students learn

- The state of higher education in Ukraine;

- The formation of educational training programs for job seekers;

- The formation program of the discipline;

- Requirements for discipline diagnostic, for complex tasks and qualifying ac-
tivities;

- Components of the educational process and requirements for them;

- Learning technologies and their constituents

- The requirements of European integration processes for the design and im-
plementation of the educational process

Intellectual property law

Purpose: in-depth study of legal intellectual property, acquiring legal mecha-
nism for their regulation, obtaining the necessary skills training results of creative
activity, protection of property and moral rights of authors in Ukraine, features the
use and transfer of intellectual property rights, as well as for government agencies
and law enforcement bodies of Ukraine measures to protect intellectual property
rights.

Subiject: intellectual property system and its components (objects and subjects
of intellectual property, state property management system, the legislation of Ukraine
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and international treaties that define intellectual property rights, regulating the safety
and protection of these rights, and the use and transfer (commercialization) intellec-
tual property rights). The practice of application of national legislation and interna-
tional agreements on intellectual property.

Content Modules: The concept of intellectual property rights. Intellectual
property system and its components. Legal protection of intellectual property. Copy-
right and Related Rights. Patent law. Means of individualization of participants of
civil turnover of goods and services. Unconventional intellectual property rights. The
use of intellectual property rights on a contractual basis. Protection of intellectual
property. Economy of Intellectual Property.

Labor Safety in the Branch

The purpose of the discipline is to form of skills and competencies for effec-
tive safety management and improving of working conditions based on scientific and
technological progress and international experience. Students should understand of
the indissoluble unity of successful professional activity with mandatory compliance
all safety requirements work.

After finish the course students will be able to solve professional tasks consid-
ering the requirements of occupational health. They will possess such basic profes-
sional competence as:

- the readiness to use modern methods for research and analysis of risks,
threats and hazards in the workplace and production facilities;

- the ability to put tasks and organize research to determine professional, oc-
cupational hazards, threats in the workplace.

- to take the participation in the investigation of accidents, accidents and oc-
cupational diseases;

- to develop and implement of measures to address the causes of accidents, in
the aftermath of accidents at work.

- to implement of organizational and technical measures to improve working
conditions;

- the ability and willingness to take account of the provisions of the laws and
of regulations on health and safety in the performance of manufacturing and adminis-
trative functions;

- to manage actions to prevent the occurrence of accidents, occupational dis-
eases and accidents at work;

- to implement of effective separation between the functions, duties and pow-
ers of health and safety in the workplace.

The course includes the following issues and chapters: legislation and regu-
lations on health and safety in the industry; safety management; preventing work-
place injuries and occupational diseases; monitoring of working conditions in the in-
dustry; electrical safety; fire security.
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APPENDIX 3.3

AGREEMENT ON A DUAL DEGREE
BETWEEN
Mational Mining University, UKRAINE
AND
University of Koblenz-Landau, GERMANY

The National Mining University, Dmitry Yavernytsky avenue 18, 42005, Dripro, UKRAINE, represented
by its Rector, Prof. Dr. Gennadiy Pivnyak, and the University of Koblenz-Landau {Unj KiQ-LD),
Rhabanusstrale 3, 55118 Mainz, GERMAMNY, represented by Its President, Prof. Dr. Roman
Heiligenthal, have decided to embark on an euchange of students that will culminate in the award of
the degrees of both institutions under the conditions specified hereunder,

Article 1 Scope of the Agreement

This agreement applies to:

== National Mining University students

* wha are enralled in the final year of the bachelor studies at the National Mining University {Ukraine)
and qualify for the admission to the Masters programme in “System Analysis and Control in
accordance with the Ukrainian admission regulations;

* have an overall grade of 2,3 (good) or better ace. to the German grading system;

» and have a good command of Englizh language, which carresponds to B2 level,

= Uni KD-LD students (Germans and other nationallties)

* who are matriculated (and have fulfiled the same entrance qualification as the applying Mational
Minlng University students) in the Master program “Mathematical Modeling of Com plex Systemns” at
Uni KO-LD; )

* are in their 2™ Semester of studies;

* and have a good command of Ukrainian languages, which corresponds to B2 level,

It s agreed that up to 8 students of each university will be admitted into the Dual Degree program per
year,

Article 2 Selection Procedures

The National Mining University students whe have completed the three years of the bachelor degree
have to apply for the Dual Master at the Uni KO-LD on a regular basis in the period from March to May
15th for the winter semester of the same VEar.

Unl KO-LD students also have to apply to the Master program In the periad fram May 15th to July 30th

at the National Mining University after they have successfully completed the first semester of studies
at Uni KD-LD.

Article 3 Organization of studies

Students of the National Mining University jaining the heraunder signed dual degree agreement will
Study the 1st and 2ndh semester of their Master program at the Uni KO-LD in Germany. During this
period students have to collect approx, &0 credit points {CP) acc. to the European Credit Transfer
System (ECTS) for modules. & list of selectable modules at Uni KO-LD is given in Annex 1 of this
agreement, '
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Students from the Unl KO-LD jeining the hereunder signed dual degree agreement will study 3 and
4" semester of the Master program at the National Mining Unlversity in Ukraine. During this period
students have to collect approx, 80 credit points ace. to the European Credit Transfer System [ECTS)
for modules and & master's thesis, A list of selectable modules for the National Mining University is
given in Annex 2 of this agreement,

At both universities a mentor will supervise the students golng for the Dual Degree program and assist
them in selecting the most suitable modules from Annex 1 and 2,

Each Master thesis will be supervised by two supervisors - by the main supervisor from the National
Mining University and a second suparvisor from the Uni KO-LD, The defense of a Master thesls will
take place at the National Mining University.

A Unl KO-LD supervisor ideally should join the defense of the student’s thesis at the MNational Minlng
University. If he/she is not able to attend, hefshe has to write a short expertize on the pMaster thesis
[approx. 1 page) which should include:

« the objectives of the thesls

* an assessment of up to which degree the student has fulfilled the expectation of the supervisor

* an indication of the main outcomes and benefits of the thesis

* an assessment on how much suppert was necessary to gulde the student during his or her thesis

* a suggestion for the mark of the Master thesls ace. to the German grading systerm.

Article 4 Acknowledgment of student achievements

On the assumpticn of fundamental equivalence and based on mutual trust in the academic quality of
the host university's curriculum it is agreed that the National Mining University acknowledges
examination results of duakdegree students at the Uni KO-LD and that the Uni KO-LD acknowledges
examination results of dual degree students at the National Mining University (see Annex 3).

For the purpose of recognition and transfer of national grades into the respective other system the
partners agree on the credits and grades transfer system ghven in Annesx 4,

All the results achieved at one university will be sent to the Registrar's Office of the other institution
within & weeks of the end of the mobility phase as a transcript of records.

Article 5 Assistance at a host institution

The host institution will appoint 2 mentor from the Department for 2ach student, to whom he/she
may apply for advice or assistance during hig/her stay in the host country. The mentors are responsible
for the preparation of the Individual study plans.

Article & Examination and Study regulations

During their studies at the Uni KO-LD, students will follow the current version of the examination and
study regulations for the Dual Master program.

During their studies at the National Mining University, students will follow the current version of the
examination and study regulations for the Master program “System Analysis and Contral” of that
unlversity,

Article 7 Degree

On successful completian of the semesters at the Uni KO-LD and the semesters at the National Mining
University {120 ECTS credits in Germany and 90 credits in Ukraine including the Master thesis) bath
universities will award the degree of "Master of Science”,
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In &n appropriate manner both universities will state clearly in the relevant documents (diploma
supplement, certiflcate, transcript of records] that the awarded degree is partof @ Dual Degree Master
Program between the Uni KO-LD and the National Mining University.

Every student will receive a certificate as well as thelr final transcript of recards fram the Uni KO-LD
for the Master Program “Mathematical Modeling of Complex Systerms” with an addition stating that
the study program was conducted In cooperation with the Master Program "Systern Analysis and
Control” at the National Mining University. Moreover, every student will recelve a certificate as well
as their fingl transcript of records from the Matignal Mining University far the Master Program “System
Analysis and Control” with an addition stating that the study program was conducted In copperation
with the Master Program “Mathematical Modeling of Complex Systems” at the Unl KO-LD.

Both transcripts of records will contain all eredits and Eradies obtained at both institutions. |t will be
clearty marked which results were achieved at the Uni KO-LD and which ones at the National Mining
University. All students will also receive a Diploma Supplement issued by the Uni KO-LD.

Article 8 Financial and other arrangements

Expenses for travel and accommeodation must be covered by the student. The hiost Institution will help
the students obtain the same facilities foreseen for thelr own students.

It is a responsibility of the student to receive a visa for the respactive host country, Neither the home
nor the host university will cover visa fees, The host university will provide the student with an
admission or an Invitation letter necessary for obtaining a visa,

Due to German state legislation, 2| students taking part in the dual degree program must obtain
German health insurance for the entire perlod of thelr studies. This insurance can be obtained upon
arrival in Germany. It is highly advisable that each student alsa has insurance in Ukraine as well,

Students of the dual degree program will pay applicable administration fees to each institution only
during their phase of attendance. No fees will be paid at the respective other institution while
attending the host Institution. No tuition fees will be charged by either of the institutions for the Dual
Degree Program.

Article 8 Monitoring of the Program
The persons respansible for the Program at both Institutions will meet at least once a year in order to:

review the effectiveness of the teaching programs;

* examine the academic results achieyved by the students in the light of the institutions’ joint
effort;
*  propose further actions,

Article 10 Scholarly exchange

In erder to promote jaint actions in educatian and reszarch, the National Mining University and the
Uni KO-LD will encourage:

* exchanges of students, umiversity staff and researchers;

*  study sessions, workshops, and seminars on previously agreed subjects;
* exchange of infarmation, documents and scientific publications;

* student exchanges Irveiving work experience or visite to companies.

The exchange of persons shall comply with the regulations and procedures In force at the home
institutions.
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Article 11 Efficacy and interim Regulations

This Agreement will come into faree immediately after the signature of the responsible University
Authorities,

It will be valid far five years, and will be automatically renewed for another five years provided that
the previous activities have been positively evaluated and that the two parties agree on a renewal.

This agreement may be amended by the mutual consent of the parties hereto. Any party may withdraw
from this agreement at any time. The agreement will be terminated & months after the date of the
written notification of the withdrawal to the partner Institution. In such an event, all actions previoushy
undertaken shall nevertheless be caompleted. It will be ensured that students already committed to the
Dual Degree Program will recelve the opportunity to complete the program in due farm.

Article 12 Disclaimer

The signing of this agreement does not entail any financial obligation far the parties.

Article 13 Miscellaneous

The parties agree to solve in a frizndly manner any controversy rising from the Interpretation of the
present agreement.

In case an agreement cannot be achieved, the claim will be submitted for arbitration; each party will
appoint @ member of the arbitration panel, and one member will be chasen by mutual consent,

This agreement is valid in English only.

FOR THE . FOR THE
MATIOMAL MIMNING UMIVERSITY UNIVERSITY OF KOBLENZ-LANDAL

Praf. Dr. Gennadiy Pivnyak Prof. Dr. Roman Heiligenthal
Rector President

Date 23 o7 220107 |
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Annex 1: Modules te be taken at the University of Keblenz-Landau [Germany)

Title! [ EcTs
Applied Differential Equations g
Physics in Applications 6
Optimization 9
Solld State Physics S 6
Physics in Applications (]

Annex 2: Modules to be taken at the National Mining University {Ukraine)

| Title? ECTS

i Enterprise Economical Activity Analysis _ B
Basics of Logistics i B i
Higher 5chool Pedagogy 3
Intellectual Property 3
Methodology of Sclentific Research 3
Philosophical Issues of Scientific Research 3

 any changes should be sent via e-mail beforehand
* Any changes should be sent via e-mail beforehand
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Annex 3: Module Recognition®

Modules and Study Units at the Uni KO-LD
"Mathematical Modeling of Complex Systems”

Modules and Study Units at the National Mining
University “System analyses and control®

Project seminar

Project seminar

Industrial Practical Training

Pre-Diploma

Practical Training

Master thesls final oral exam

haster thesis final oral exam

Special topics of Applied Mathematics

Game Theory In the Conflict Situation Studies

Mumerics for Partial Differential Equations

Mathematic Modelling and Analysis Dynamic
System

Integer Optimization

Methods of discreet optimization

Pattern Recognition

Machine Learning of Complex Systems

Machine Learning & Data Mining

Intellectual Data Analysis

Robotics and Computer Vision

Enterprise Architecture Maodeling |

Robotics and Computer Yision

Enterprise Architecture Madeling

* Module equivalents can be adjusted according to the current study offer. Adjustments
have to be made in a written farm per e-mail or per post.
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Annex 4: Transfer of Grades

Examination Grades at Percentage at the | Percentage at Exarﬁi_l;n;atiun Grades
the Uni KO-LD Uni KO-LD the 55U | at the National
Mining University
1,0 >85%-100% 90%-100% 5, A [excellent)
1,3 | >90%-95% |
1,7 »B5%-00% B2%-859% 4, B {good)
2,0 >B0%-85%
2,3 >75%-80% 74%-81% 4, C (good)
2,7 70%-75% 5A%-73% 3, D (satisfactory)
3,0 :-55%50%
33 | se0%-65% 60%-63% | 3,E (satisfactory)
37 =55%-60% | 35%-59% 2, FX [unsatisfactory]
4,0 | >50%-55%
30 - failad 0%a-34% 2, F {unsatisfactory)

Annex 5: Transfer of Credits

Credits at the I..I.n.i..I['DFLD Credits at the National Mining
{1 CPis equivalent to 30 work hours) University
(1 CP is equivalent to 30 work hours)
1cpP 1CP
2cp o 2cp
3CP 3CP
4CP 4CP
- sep ' 5CP
"_E CP & CP
7CP TCP
BCP acp
acCP o 9CP
10 CP ! 10 CP ;
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APPENDIX 3.4

UNIVERSITAT
KOBLENZ - LANDAU

ZENTRALE UNIVERSITATSVERWALTUNG

Universits Kobiere-Landa - Peatiach | (84 - 55 008 Mainz
Prasidialamt
Ta Who mit May Concerm E;-Tm Maiﬂ;ﬂhs

Internaticnale Zusammenarbeit

Bearteilerin: Frau Dr. Shalaginova

Talafon: 06131 37480-26

Telefax: 06131 37450-40

E-Mail:  ishalaginovag@uni-koblenz-kandag, de

16, Februar 218

Subject: Admission as a Dual-Degree Student

With this letter we confirm that Mr. Oleh Zinchenkeo, bom on 18.11.1845, was accepted as a Dual
Degree Student in the international masier programme “Mathematical Modeling of Complex
With kind rﬂgards

Systams,
‘ YERSITAT
/ i BLENS LAMDAL

Dr Iryna Srralaglnmra

Anschriftan:  Prigskdialamt Campus Koblanz Campus Landau
Rhabanussirale 3, 55118 Maing Univarsiilsstrada 1, BE0T] Koblenz Forlstrale 7, 78829 Landau
Telefor: 05131 37480-0 Talefon: 0261 287-0 Telefor; 06341 280-0
Telefax: 08131 3746040 Telafm: 02361 37524 Telefar 0341 280-31101
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APPENDIX 5.1

Ministry of Education and Science of Ukraine
State Higher Educational Institution
National Mining University

System Analysis and Control Department

Novitskiy I.V.
Koryashkina L.S.

WORKING PROGRAM OF EDUCATIONAL DISCIPLINE
EC9 ""Mathematical Modeling and Analysis of Dynamic Systems'*
For masters of specialty 124 "System Analysis"

Dnipro
NMU
2017
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Novitskiy I.V. The program of academic discipline VK9 «Mathematical modeling and anal-
ysis of dynamic systems» for masters of specialty 124 «System analysis» /
[.V. Novitskiy, L.S. Koryashkina; National Mining University, department of system analy-
sis and control. - D.: NMU, 2017. - 13 p.

Considered and approved by the methodical commission on the specialty 124 "System
Analysis" on the submission of the Department of System Analysis and Control
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INTRODUCTION

The programmed results of the master's degree in system analysis are defined in the
standard of higher education by specialty 124 System Analysis.

In the educational-professional program of the State Higher Educational Institution
"NMU" [2.1] the distribution of programmatic learning outcomes was carried out according
to the organizational forms of the educational process. The discipline "Mathematical model-
ing and analysis of dynamic systems" includes the following competencies and learning
outcomes:

FK1 - Ability to develop and analyze mathematical models of natural, technological,
economic and social facilities and processes;

FK2 - Ability to plan and conduct system studies, perform mathematical and infor-
mation modeling of dynamic processes;

FK8 - Ability to develop a forecasting tool dynamics of processes of different nature
in deterministic and stochastic environment and assess the quality of forecasts;

PRN3 Know the methods of forecasting the dynamics of processes of different na-
ture, be able to develop prediction functions;

PR96 Know and be able to apply the methods of evolutionary modeling and genetic
optimization methods, inductive modeling methods and mathematical apparatus of fuzzy
logic, neural networks, game theory and distributed artificial intelligence, etc .;

RNS1 Know and be able to identify (estimate) the parameters of mathematical mod-
els of objects of management in real time with changes in its dynamics and the effects of
random disturbances, using the measured signals of the input and output coordinates of the
object;

RNS4 To analyze the stability of dynamic systems, to apply stochastic regression
models and models in the state of space to describe the dynamics of processes of different
nature.

In addition to the professional learning outcomes while studying the discipline, the
bachelor must master the following general learning outcomes:

ZRN2 Be able to search information in specialized literature in the field of system
analysis using a variety of resources: journals, databases, on-line resources.

ZRN3 Be able to process, analyze, systematize scientific and technical information,
generalize advanced national and foreign experience in system analysis.

ZRN4 To develop and apply in the professional activity their creative abilities, to or-
ganize a workplace, to plan working hours

ZRNS5 Exercise curiosity, risk aversion, thinking skills, inspire new ideas, incarnate
them, ignite them, combine and experiment

The purpose of the discipline "Mathematical modeling and analysis of dynamic sys-
tems” is the formation of future specialists in theoretical knowledge and practical skills of
mathematical formalization of the behavior of systems of various nature, the ability to apply
the theory of control, optimization in the analysis of dynamic systems.

Realization of the goal requires the transformation of the program results of training
in discipline, and the selection of the content of the discipline according to this criterion.

Requirements for the structure of the work program of disciplines are given in [2.5].
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1 FIELD OF USE

The work program is designed for
¢ implementation of a competent approach in shaping the structure and content of
discipline;
¢ internal and external quality control of training specialists;
e accreditation of the educational program in the specialty.
The work program sets:
e scope and terms of teaching discipline;
e designation of physical quantities;
e disciplinary learning outcomes and their level of difficulty;
e thematic plan and the distribution of the volume of organizational forms of the
educational process;
requirements to the structure and content of an individual task;
e task for the independent work of the applicant;
e generalized diagnostic tools, criteria and procedures for assessing the achieve-
ments of applicants;
e the composition of the complex of teaching and methodological provision of dis-
cipline.

2 NORMATIVE REFERENCES

The work program of the discipline is developed on the basis of the following norma-
tive documents:

2.1 Educational program of preparation of bachelor's degree in specialty 124 "System
analysis" / Ministry of Education and Science of Ukraine, National Mining University - D.:
NMU, 2017. - 23 p.

2.2 Resolution of the Cabinet of Ministers of Ukraine dated December 30, 2015, No.
1187 Licensing conditions for the educational activities of educational institutions (Decree
of the Cabinet of Ministers of Ukraine of December 30, 2015, No. 1187 "Licensing condi-
tions for the educational activities of educational institutions".

2.3 Draft Standard of Higher Education Bachelor Degree Specialty 124 System
Analysis.

2.4 Law of Ukraine "On Higher Education”.

2.5 Standard of Higher Education of the State Higher Educational Institution "NMU"
Design of the educational process. Dnipropetrovsk: NMU, 2016. - 74 p.

4 DESIGNATION OF PHYSICAL QUANTITIES

X (t) is a vector that describes the state of the system;
u (t) is the velocity vector;
H (t) - Hamiltonian.
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5 EXPECTED DISCIPLINARY LEARNING OUTCOMES

The code and the content of educa-
tional outcomes for an educational-
professional program

Code and content of disciplinary learning out-
comes (DLO)

1

2

PRN3 Know the methods of forecast-
ing the dynamics of processes of dif-

ferent nature, be able to develop pre-

diction functions;

DRN3-1 Analyze the domain and give a formal de-
scription of real systems.

DRN3-2 To develop mathematical models of ob-
jects and processes, using procedures of the formal
representation of the system and the results of re-
search of real natural or socio-economic systems.

DRN3-3 To apply methods of statistical modeling
and forecasting, to perform evaluation of model
output data

DRN3-4 To develop mathematical models in the
form of systems of differential equations, to use
methods of solving differential equations

PRN6 Know and be able to apply the
methods of genetic evolution model-
ing and optimization methods, induc-
tive methods and mathematical mod-
eling of fuzzy logic, neural networks,
game theory and distributed artificial
intelligence, etc.

DRNG6-1 On the basis of methods of system analy-
sis, to be able to deeply understand the features of
natural, socio-economic and environmental process-
es that are subject to research and automation.

DRNG6-2 Analytically investigate mathematical
models of objects and processes on the subject of
existence and unity of its solution.

DRNG6-3 Ability to apply methods of regularizing a
mathematical model in case of its incorrectness

RNS1 Know and be able to identify
(estimate) the parameters of mathe-
matical models of objects of control
in real time in conditions of changing
its dynamics and the effects of ran-
dom perturbations using the measured
signals of the input and output coor-
dinates of the object

DNS1-1. Choose input and output parameters of the
system

DNS1-2 Identify the parameters of a mathematical
model, analyze the suitability of a model for a real
object or process.

DNS1-3 Perform structural decomposition of the
system by means of mathematical dependencies,
heuristic approach, operational research

DNS1-4 Identify the parameters of a mathematical
model, analyze the adequacy of a model for a real
object or process, using analytical and experimental
methods for checking the consistency, sensitivity,
realism and performance of the model
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RNS4 To analyze the stability of dy-
namic systems, to apply stochastic
regressive models and models in the
state of space to describe the dynam-
ics of processes of different nature

DNS4-1 Compose mathematical models of control
systems, be able to mutually convert them

DNS4-2 Be able to take into account nonlinear de-
pendencies between system variables

ity of control systems

DNS4-3 Know the methods of analyzing the stabil-

tion of the research object

DNS4-4 To analyze the environment of the opera-

3 THE SCOPE AND TERMS OF TEACHING DISCIPLINE

Total amount - 3 credits ECTS (90 academic hours).
It is taught at the 5th year, in the 1st semester, in the 1 st (7 th week) and the 2 nd
quarter (6 th weeks).

6 THEMATIC PLAN AND DISTRIBUTION OF THE VOLUME OF DISCIPLINE

BY TYPES OF TRAINING SESSIONS

DLO code Amount, hours
Kind and subjects of training sessions
aud | CpC | all
1 2 3 4 5
lectures 26 |20 |46

DRN3-1 Elementary mathematical models. Fundamental laws of na- 2 1 3
DNS1-4 ture. Variation principles. Hierarchical approach to model
DNS4-1 construction. Examples of models derived from the funda-

mental laws of nature
DRN3-1 Universality of mathematical models. Liquid in U-shaped 2 1 3
DNS1-2 vessel. Sharp electric circuit. Small oscillations in the interac-

tion of two biological populations. The simplest model for

changing wages and employment.
DRN3-2 Some models of the simplest nonlinear objects 2 1 3
DNS4-1
DRN3-3 General scheme of Hamilton's principle. Dynamic system 2 1 3
DNS1-3 "pall - spring"
DRN3-1 Universality of mathematical models. Dynamics of cluster 2 1 3
DNS1-1 amoeba. Random Markov process. Examples of analogy be-
DNS1-4 tween mechanical, thermodynamic and economic objects
DRN3-4 Organization of advertising campaign. Interdependence of 2 1 3
DNS4-1 enterprises' debts
DRN3-3 Dynamic models of socio-economic systems. One-sector dy- | 2 2 4
DNS4-1 namic model of industry development in pure competition
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DRN3-3 Two-factor dynamic optimization model for the industry. A 2 2 4
DNS1-1 dynamic model of cyclical smoothing with the interaction of
economies
DRN3-2 Two-factor dynamic optimization model for the industry. A 2 2 4
DNS4-3 dynamic model of cyclical smoothing with the interaction of
economies
DRNG6-1 Dynamic models of competitive systems with complete and 2 2 4
DNS4-2 incomplete information
DRNG6-2 Mathematical models of social, political processes and sys- 2 2 4
DNS1-1 tems
DRNG6-3 Dynamical systems management. Criterion of controllability | 2 2 4
of linear and nonlinear systems.
DRNG6-1 Software management in non-stationary systems. Class of 2 2 4

DNS4-4 admissible departments. The task of constructing a software
control. The task of localization of movement. Pulse control

software
Laboratory work 14 30 44
DRN3-1 Dynamics model of an industrial enterprise with participation | 2 4 6
DNS4-2 external investment as a form of state
support
DRN3-3 Model of dynamics of an industrial enterprise 2 4 6
with non-linear production functions
DRNG6-3 The model of the industrial enterprise that uses 2 4 6

DNS4-1 one-time credit resource provided
uniform debt repayment

DRN3-1 Generalized dynamic model of strategic development analysis | 2 4 6
DNS4-2 of an enterprise with the use of financial
tools and combined funding schemes
DRN3-3 Advertising effectiveness. Supply and demand. Model of nat- | 2 4 6
DNS1-2 ural growth of output. Increase of release in conditions of
DNS4-1 competition
DRNG6-2 Market model with forecasted prices. Keynes dynamic model. | 2 5 7
DNS4-3 Neoclassical growth model
DRN3-1 Research of stability and controllability of dynamic systems | 2 5 7
DNS1-4
DNS4-4
Total 40 50 90
Lectures (classroom - 2 hours per week) 26 20 46
Laboratory classes (classroom - 1 hour per week) 14 30 44

Final (semester) control-differentiated credit: 11 semester, 4 quarter

7 REQUIREMENTS FOR INDIVIDUAL TASKS

When studying the discipline provides for the implementation of an individual task.
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The task is carried out in accordance with the methodological recommendations [15].

Purpose of the task:

1) generalization of competences acquired during the training;

2) development of the ability to apply discipline knowledge to develop mathematical mod-
els of specific processes and systems.

3) acquisition of the skills of calculating the parameters of the system or process.

In view of the task to carry out the following operations:

1) analyze a particular object or process, identify its main characteristics, components,

properties;

2) compile a mathematical model of an object or process;

3) solve a model example; to prove the adequacy of the constructed mathematical model.
When evaluating the task, account shall be taken of:
= methods used:;

correctness and completeness of solving tasks;

literacy, conciseness and logical sequence of presentation;

ability to use computer tools for solving problems;

correct execution of the explanatory note and its timely submission;

= |Independence of performance (is diagnosed during protection).

8 TASKS FOR SELF-LEARNING

The main tasks for independent work include:
e preliminary processing of information support for each topic;

e preparation for current control - solving tasks of self-control for each topic;
e performance of an individual task;

e preparation for the protection of individual tasks;

e preparation for the final (semester) control.

9 FORM OF FINAL CONTROL, DIAGNOSTIC TOOLS, CRITERIA AND EVAL-
UATION PROCEDURES

9.1 Form of final control

The form of final control is a differential score.

Assessment of the level of formation of disciplinary competencies in the form of diff.
the score may also be made without the student's participation, based on the results of the
current control.

9.2 Forms of current control
Determination of the level of the formation of disciplinary learning outcomes during the
current control is carried out for:

e a certain section of the work program of discipline;
¢ laboratory work (inspection and protection);
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9.3 Diagnostic tools
9.3.1 Generalized diagnostic tools

Diagnostic tools are presented in the form of theoretical questions and concretized
tasks with numerical input data and are designed to assess the student’s ability:
- differentiate, integrate and unify knowledge;
- apply rules, methods, principles, laws in specific situations;
- interpret circuits, graphs, diagrams;
- analyze and evaluate the facts, events and predict the expected results from the deci-
sions made;
- to present material on paper Logically, consistently, with the requirements of the cur-
rent standards.

9.3.2 Specified diagnostic tools

The precise diagnostic tools that are directly used for control measures during lec-
tures are formed on the basis of generalized numerical or other concretization of generalized
means in the form of closed and open type tests.

9.4 Criteria and evaluation procedures
9.4.1 Lecture material

The evaluation of the results of the accomplished tasks is carried out by comparing
them with the standards - samples of correct and complete answers by identifying the level
of competence generation based on the analysis of the student's response using the coeffi-
cient of assimilation as a percentage that adapts the value of the assessment to the ECTS
scale:

Pi=a/m (%),

where — a number of correct answers or performed essential operations of decision
standards; m — is the total number of questions or essential operations of the decision
benchmark.

The results of the students' achievements (as a percentage) obtained from the de-
scribed scheme are presented in the estimations of the ECTS and the national scale:

Marks, % | Grade
National Differentiated Scale
90-100 Excellent
74-89 Good
60-73 Satisfactory
1-59 Fail
ECTS
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90-100

82-89

74-81

64-73

60-63

35-59

ndmoo|m| >

1-34

If the level of student achievement below 60% is fixed or if the student does not ap-
pear on a control event, then he is rated "Fx" and "unsatisfactory”. In such cases, the student
is obliged to further master this topic of classes and undergo a re-evaluation of his learning
outcomes.

9.4.2 Laboratory work

Each laboratory work is evaluated by the quality of the report by means of the coeffi-
cient of assimilation or by the expert method, when the maximum assessment is made sub-
ject to the following conditions:

- compliance with the report on the implementation of laboratory work methodolog-

ical recommendations;

correctness of execution;

possession of theoretical knowledge on which the subject of research is based;

possession of experimental research methods;

general and professional literacy, conciseness and logical sequence of presentation
of the material;
- compliance of the report with the current standards;
availability of references to sources of information;
independence of performance (it turns out during protection).

The level of achievements based on the results of a complex of laboratory work by
discipline is defined as the average value of the results of the current control of each.

During the examination the evaluation for laboratory work is determined by the per-
centage of the correct steps of the algorithm for its implementation.

Integral assessment of achievements in all laboratory work is accepted (student's lev-
el of achievement is not less than 60% or at least 60 points) only if all the laboratory work
provided by the program of the discipline is performed and evaluated.

9.4.3 Integral level of student achievement in discipline
The integral level of student achievement in the mastery of discipline material as a

whole is calculated as the weighted mean of the level of competence formation in lecture,
practical and laboratory classes.:

P (RxT)
— T
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where — n number of types of training sessions;
P. —level of achievements for the i-th type of occupation, %;

T; — volume of the th type of occupation;

T —total volume of discipline.

Achievements of a student in mastering a certain discipline in general can not be
evaluated positively if from any planned control measure in this discipline the student has
not received a positive assessment..

If the level according to the results of any current control measure is higher than
60%, then the national scale is rated "credited".

If the level according to the results of any current control measure is lower than 60%,
then the discipline is rated "Fx" and, if below 35%, then "F". On the national scale in this
case, the "unrecorded" score is displayed.

10 THE STRUCTURE OF THE COMPLEX OF TEACHING AND METHODO-
LOGICAL PROVISION OF DISCIPLINE

The complex of teaching and methodological provision of discipline, should be lo-
cated on the site of the department of system analysis and management and should contain:
1) work program of discipline;

2) educational content (information provision of lectures);

3) the task and methodical provision of laboratory work;

4) materials for methodological support of independent work of the student concerning:

— preliminary processing of information provision of lectures;

— solving self-control tasks for each topic

— performance of an individual task;

— preparation for the protection of individual tasks;

6) generalized tasks for the current control of the level of the formation of disciplinary com-
petencies in the form of typical situational exercises with examples of solutions;

7) task for post-certification monitoring of the level of formation of disciplinary competen-
cies.

11 RECOMMENDED BOOKS

11.1 Basic
1. Vasiliev F.P. Lectures on methods of solving extremal problems. - M .: Sci-
ence. - 1974 - 376 p.
2. Fedorenko R.P. Approximate solution of optimal control problems. - M .: Sci-
ence. - 1978 - 488 p.
3. Moiseev N.N. Elements of the theory of optimal systems. - Moscow: Nauka,

1971. - 562 p.

4. Fundamentals of the theory of optimal control. - M .: Higher school, 1990. -
432 p.

5. Egorov A.l. Optimal control of linear systems. - K .: Higher school, 1988. -
278 p.
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6. Vasiliev F.P. Numerical methods for solving extremal problems. - M .: Sci-

ence. - 1980 - 518 p.

Roytenberg Ya.N. Automatic control. - M .: Nauka, 1978.

8. Alekseev V.M., Tikhomirov V.M., Fomin S.V. Optimal control. - M .: Nauka,
1979.

9. Egorov A.l. Optimal control of thermal and diffusion processes. - M., Science,
1978.

10.Samarsky A.A, Mikhailov A.P. Mathematical modeling. Ideas Methods, Ex-
amples. - M .: Science. Fizmatlit, 1997. - 320 p.

11.Neiman Yu.l., Kogan N.Ya., Savelyev V.P. Dynamic control models. - M .
Science. Gl Editorial Board. Lit., 1985. - 400 c.

12.Differential Dynamic Models: Tutorial / B.l. Gerasimov, N.P. Puchkov, DN
Protasov - Tambov: Publishing house GOU VPO TGTU, 2010. - 80 p

~

11.2 Auxiliary

1. Malafeev O.A., Muravyov A.l. Mathematical models of conflict situations and
their resolution. Volume 1. General theory and auxiliary information. Publishing
house SPBGU EIF SPb, 2000, 283p. Volume 2. Mathematical bases of modeling
of processes of competition and conflicts in social and economic systems. Pub-
lished by SPBGU EIF SPb, 2000, 294 p.

2. Malafeev O.A. Managed Conflict Systems. Publishing house of SPbGU, St. Pe-
tersburg, 2000, 276p.
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Educational edition

Novitskiy Igor Valerievich
Koryashkina Larisa Sergeevna

WORKING PROGRAM OF EDUCATIONAL DISCIPLINE
"Mathematical Modeling and Analysis of Dynamic Systems"
for masters of specialty 124 «System analysis»

Published
at the State Higher Educational Institution
"National Mining University".
Certificate of entry in the State Register of Civil Code Ne 1842 dated 11.06.2004
49005, Dnipropetrovsk, prosp. K. Marx, 19.
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APPENDIX 5.2
PROGRAMS OF COURSES
Ne Document Link (uk) Link (english)

CC2 http://sau.nmu.org.ua/ua/osvita/meto | http://sau.nmu.org.ua/en/osvit
d/magistr/%D0%BF%D1%80%D0% | a/magistr/program_Pedagogy
BE%D0%B3%D1%80%D0%B0%D | OfThe_HigherSchool(2017).p

Higher School 0%BC%D0%B0_%D0%9F%D0%B df
Pedagogy 5%D0%B4%D0%B0%D0%B3%D0
%BE%D0%B3%D0%B8%D0%BA
%D0%B0%D0%92%D0%A8(2017).
pdf
CC3 http://sau.nmu.org.ua/ua/osvita/meto | http://sau.nmu.org.ua/en/osvit
Philosophical Is- d/magistr/%D0%BF%D1%80%D0% | a/magistr/program_PHPSR(2
sues of Scientific BE%D0%B3%D1%80%D0%B0%D 017).pdf
Research 0%BC%D0%B0_%D0%A4%D0%9
F%D0%9D%D0%94(2017).pdf
CCo6 http://sau.nmu.org.ua/ua/osvita/meto
Master Thesis d/magistr/Diplom_MAGISTR(NGU _
SAU).pdf
EC1 | Methodology of http://sau.nmu.org.ua/ua/osvita/me | http://sau.nmu.org.ua/en/osvit
Scientific Re- tod/magistr/%D0%BF%D1%80% | a/magistr/program_Methodol
search D0%BE%D0%B3%D1%80%D0 | ogy_of scientific_research(20
%B0%D0%BC%D0%B0_%D0% 17).pdf
9C%D0%9D%D0%94(2017).pdf
EC2 | Enterprise Eco- http://sau.nmu.org.ua/ua/osvita/meto | http://sau.nmu.org.ua/en/osvit
nomic Activity d/magistr/%D0%BF%D1%80%D0% | a/magistr/program_EDEA(20
Analysis BE%D0%B3%D1%80%D0%B0%D 17).pdf
0%BC%D0%B0_%D0%95%D0%94
%D0%9F%D0%94(2017).pdf
EC3 | Intellectual Data http://sau.nmu.org.ua/ua/osvita/meto | http://sau.nmu.org.ua/en/osvit
Analysis d/magistr/%D0%BF%D1%80%D0% | a/magistr/program_Intellectua
BE%D0%B3%D1%80%D0%B0%D |_DataAnalysis(2017).pdf
0%BC%D0%B0_%D0%90%D0%94
(2017).pdf
EC4 | Basics of Logistics | http://sau.nmu.org.ua/ua/osvita/me | http://sau.nmu.org.ua/en/osvit

tod/magistr/%D0%BF%D1%80%
D0%BE%D0%B3%D1%80%D0
%B0%D0%BC%D0%B0_%D0%
9B%D0%BE%D0%B3%D0%B8

a/magistr/program_Logistics(
2017).pdf
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%D1%81%D1%82%D0%B8%D0
%BA%D0%B0(2017).pdf

EC5

Complex Systems
Self-Learning

http://sau.nmu.org.ua/ua/osvita/meto

d/magistr/%D0%BF%D1%80%D0%

BE%D0%B3%D1%80%D0%B0%D
0%BC%D0%B0_CCC(2017).pdf

http://sau.nmu.org.ua/ua/osvit

a/metod/magistr/Self_conditio

ning_of_complex_systems(Le
cture) NMU_SAU.pdf

EC6

Discrete Optimiza-
tion

http://sau.nmu.org.ua/ua/osvita/meto
d/magistr/%D0%BF%D1%80%D0%
BE%D0%B3%D1%80%D0%B0%D
0%BC%D0%B0_%D0%9C%D0%94
%D0%9E_2017.pdf

http://sau.nmu.org.ua/en/osvit

a/magistr/program_DiscreteO

ptimizationMethods(2017).pd
f

EC7

Game Theory in
the Conflict Situa-
tion Studies

http://sau.nmu.org.ua/ua/osvita/meto
d/magistr/%D0%BF%D1%80%D0%
BE%D0%B3%D1%80%D0%B0%D
0%BC%D0%B0_%D0%A2%D0%9
8%D0%9A%D0%A1(2017).pdf

http://sau.nmu.org.ua/en/osvit
a/magistr/program_GTECS(2
017).pdf

EC8

Integrated Man-
agement Systems

http://sau.nmu.org.ua/ua/osvita/meto
d/magistr/%D0%BF%D1%80%D0%
BE%D0%B3%D1%80%D0%B0%D
0%BC%D0%B0_%D0%98%D0%A
1%D0%A3(2017).pdf

http://sau.nmu.org.ua/en/osvit
a/magistr/program_IMS(2017
).pdf

EC9

Mathematic Mod-
elling and Analy-
sis Dynamic Sys-
tem

http://sau.nmu.org.ua/ua/osvita/meto
d/magistr/%D0%BF%D1%80%D0%
BE%D0%B3%D1%80%D0%B0%D
0%BC%D0%B0 %D0%9C%D0%9
C%D0%90%D0%94%D0%A1(2017

).pdf

http://sau.nmu.org.ua/en/osvit
a/magistr/program_MMADS(
2017).pdf
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APPENDIX 5.3

Questionary for Course Evaluation

Name of the course

Name of the lecturer

Date of filling in the questionary

General course evaluation

1. How has the course enriched your knowledge
about the taught subject?

B. More or less
D. I don’t know

2. Were prerequisites determined in a proper
way?

A.Yes B.No C.Idon’tknow

3. Are books, scripts, etc., assigned to this course
available in library/on-line access?

A. Yes B. Not always
C. No D. Idon’t know

4. Does the program of the course repeat the
content from other courses?

A. No B. Usually no
C. Yes D. I don’t know

5. Is the time spent on the course proper/too
short/too long?

A. Very much
C. Not really

B. Too short
D. I don’t know

6. How would you rate the relationship of the
course with general profile of education on your
field of study?

A. Related B. Partly related
C. Notrelated D. I don’t know

7. Did the course meet your expectations?

A. Proper
C. Too long

B. More or less
D. | don’t know

A. Very much
C. Not really

Technical Evaluation of the implementation of the
Course

A. Yes
know

B. More orless C. Notreally D.Idon’t

1. Were consultations/contact hours available to a
sufficient level?

2. Did participation in the course help you to
understand content of other courses?

3. Were classes implemented in accordance with the
syllabus of the course?

4. Were methods of teaching in class interesting?

5. Has Lecturer clearly presented the issues using
support of audiovisual

means/projector/presentation etc.?

6. Was the material presented well prepared and
presented in consecutive way?

7. Has Lecturer led to inspire students to think for
themselves?

8. Were examples well matched to presented
problems?

9. Has Lecturer explained difficult issues in an
understandable and transparent way?

10.Were classes held at an appropriate tempo?
11.Has Lecturer been communicative enough?
12.Are the requirements for students clearly defined?
13.Has the Lecturer friendly attitude to the students?
14.Do classes take place on time and regularly?
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Self-assessment of respondent

1. What was your average grade in the previous
semester?

A A-B B.B-C
C.C-D D. Less than D

2. How often have you participated in the activities
of this course?

A. About 100% B. About 75%
C. About 50 % D. About 25%

3. How many hours a week in average you devoted
to learn this course (excluding class hours)?

A.0 B.1-2
C.35 D. More than 5

4. Did you use the opportunity to contact Lecturer
during contact hours?

A. Often

5. Do you think you were prepared good enough
enrolling for this course?

A.Yes
C. Not really

B. Sometimes . Never

B. More or less
D. I don’t know

6. How would you rate (grade) yourself for this
course?

B. Good
D. Not good enough

A. Very good
C. Good enough

7. What was your grade you received for this
course?

A. A-B B. B-C
C.C-D D. Less than D
8. A. Male B. Female

Evaluation of usefulness of Questionnaire

A. Yes B. No C. I don’t know

1. Do you believe in the usefulness of this sur-
vey?

2. Whether the results of this survey may be
useful for students?

3. Should the results of this survey be pub-
lished?

4. s the survey form understanda-
ble/transparent?

5. Did you have enough time to complete the
survey?
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APPENDIX 5.4

Links to Documents and Units on the University's Website

Ne | Document Link (uk) Link (english)
1 Questionnaires for | http://sau.nmu.org.ua/ua/osvita/opr
students,  graduates, | os.php
employers
2 Analysis of the survey | http://sau.nmu.org.ua/ua/abitur/%D | http://sau.nmu.org.ua/en/osvita/An_
results of employers' | 0%90%D0%BD%D0%B0%D0%B | analysis_of the_survey_of employ
claims B%D0%B8%D0%B7_%D0%BE% | ers.pdf
D0%BF%D1%80%D0%BE%D1%
81 _%D1%80%D0%B0%D0%B1%
D0%BE%D1%82%D0%BE%D0%
B4%D0%B0%D1%82%D0%B5%
D0%BB%D0%B5%D0%B9(124%
D0%A1%D0%B8%D1%81%D1%
82%D0%B5%D0%BC%D0%BD%
D1%8B%D0%B9%D0%90%D0%
BD%D0%B0%D0%BB%D0%B8
%D0%B7).pdf
3 Web site  of the | http://sau.nmu.org.ua/ua/ http://sau.nmu.org.ua/en/
department
4 Educational program http://sau.nmu.org.ua/ua/osvita/Pro | http://sau.nmu.org.ua/en/osvita/pro
gram_bakalavr_magistr(2017).php | gramme/Educational_and_professio
nal_programme_specialityl24 Mas
ter_degree(en_2017).pdf
5 Curriculum http://sau.nmu.org.ua/ua/osvita/plan | http://sau.nmu.org.ua/en/osvita/plan
.php .php
6 Double Degree | http://sau.nmu.org.ua/ua/abitur/AG | http://sau.nmu.org.ua/ua/abitur/AG
Agreement REEMENT_ON_NMU(UKR) and | REEMENT_ON_NMU(UKR)_and
_University_of Koblenz- _University_of Koblenz-
Landau(GEMANY).PDF Landau(GEMANY).PDF
7 Admission rules http://www.nmu.org.ua/ua/content/s
tudy/admission/umovi_vstupy/ngu/
8 Schedule of exams http://www.nmu.org.ua/ua/content/s
tudent_life/students/schedule/
9 Results of teacher | http://sau.nmu.org.ua/ua/
ratings
10 | Annotations of http://sau.nmu.org.ua/en/osvita/Libr
disciplines ary.php
11 | Themes of master's | http://sau.nmu.org.ua/ua/osvita/dipl | http://sau.nmu.org.ua/ua/osvita/dipl
thesis om/%D1%82%D0%B5%D0%BC | om/%D1%82%D0%B5%D0%BC

9%D0%B8_%D0%B4%D0%B8%D
0%BF%D0%BB%D0%BE%D0%
BC_%D1%80%D0%BE%D0%B1_
124%D0%BC_16_1.pdf

%D0%B8_%D0%B4%D0%B8%D
0%BF%D0%BBY%D0%BEY%D0%
BC_%D1%80%D0%BE%D0%B1_
124%D0%BC_16_1.pdf
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12 | Language centers

*Ukrainian-American | http://u-alc.nmu.org.ua/

Linguistic Center

*Ukrainian-German

Cultural Center http://u-
dlc.nmu.org.ua/ua/general/general.p
hp

*Ukrainian-Spanish

Cultural-Linguistic http://uhic.nmu.org.ua/ua/

Center

*Center for Ukrainian-

Polish Cooperation http://pl.nmu.org.ua/index.php/en/

*Ukrainian-Japanese

Center http://u-jc.nmu.org.ua/ua/

* Language training

center http://cmp.nmu.org.ua/ua/

¢ Ukrainian-

Chinese Cultural- http://www.nmu.org.ua/ua/content/

Linguistic Center cooperation/ua_china_centr/

13 | Business incubator http://bi.nmu.org.ua/ua/

14 | Sport life http://www.nmu.org.ua/ua/content/s

tudent_life/sportlife/

15 | Cultural and | http://www.nmu.org.ua/ua/content/s
educational center tudent_life/cultural_life/

16 | Coworking Center https://www.facebook.com/GEOhu

b-1036915129706430/

17 | Sector of scientific and | http://www.nmu.org.ua/ua/content/s
technical creativity of | tudent_life/students/science.php
youth

18 | Department of Internal | http://www.nmu.org.ua/ua/content/i

Quality Assurance in
Higher Education

nfrastruc-

tu-
re/structural_divisions/Internal_qua
lity_higher_education/index.php
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APPENDIX 7.1

Quality Composition of the Graduation Department of System Analysis and Control in Specialty

124 "' System

Analysis"
Ne | Group head’s Job title Institution of Academic . Information about scientific Information about
) . . Duration of . . A e
3/m | and members’ | (for part-time graduation degree, scientificand activity (main publications in qualification im-
surnames, employees — (graduation academic edacoaical the subject area, research work, | provement of lec-
names and primary year, speciality, | speciality code gctiv?tigs participation in conferences and | turer(name of in-
patronymics employment, qualification and subject area, seminars, work with post- stitute, type of
ol . . : and/or :
job title) according to the dissertation scientific graduate and doctoral students, | document, subject,
document of | theme, academic L academic advising) issue date)
. activities
higher rank, department (years)
education) (speciality) Y
1 2 3 4 5 6 7 8
1. Persons who work at the main work place
1. | Slesarev Head of System | Dnipropetrovsk Doctor of Technical | 39 1. Slesarev V. V. Upravlenija | Centre of Engineering
Volodymyr Analysis and | Mining Institute, | Sciences, 05.13.07 transportom na ugol'noj shahte pri | Pedagogics, Certificate of
Viktorovych Control  Depart- | 1976, majoring in | — Automation of ispol'zovanii  sistemy  raschetnogo | advanced training No.

ment, Professor

Automation and
Teleautomatics,
electrical engineer

technological pro-
cesses, Professor of
System  Analysis
and Control De-
partment, doctoral
dissertation “Auto-
mation of energy
intensive flow tech-
nologies control at
ore mining and
smelting factories”

obosno-vanija. / Malienko A. V., Sle-
sarev V. V. /I Nacional'nyj gornyj
universitet. Nauko-vij visnik.- Vypusk
(1). - Dnepropetrovsk, 2014. - S.62
—662. (Rus)

2. Malienko A. V Algoritm upravlenija
proizvodstven-nym kompleksom na
osnove tehnologii raschetnogo obos-
novanija  dispetcherizacii  ugol'nyh
shaht./ Malienko A. V., Slesarev V. V.
/ XlI-ja Me-zhdunarodnaja
konferencija “Problemy ispol'zovanija
informacionnyh tehnologij v sfere
obrazovanija, nauki i promyshlennosti»
(26-27 fe-vralja 2014); Sb. nauch. Tr.

026, 21/05/2014? gradu-
ate paper “«IlToHSATTS
MHOHH Ta iX BJIACTH-
BOCTI»
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Nac. Gorn .un-ta /- D.: Na-cional'nyj
gornyj univer-sitet, 2014. - Ne. Str
(Rus)

3. Slesarev V.V., Mirgorodskij A.V.
Metod poiska optimal'nyh reshenij sis
temy upravlenija processami likvidacii
avarij na shahtah // Sb. nauchnyh
trudov NGU. Ne48. — 2015.- S. 164 —
171. (Rus)

4. Slesarev V.V, Margitich V.S.
Ontologicheskaja model’ bazy znanij
upravlenija silami i sredstvami pri
likvidacii avarij na shahtah // Sh.
nauchnyh trudov NGU. Ne49. — 2015.-
S. 172 - 179. (Rus)

5. V. Slesarev Probability estimates for
the operation modes of mining
machinery and equipment
overshooting the limits of their normal
functioning. / V. Slesarev, A. Malienko
/I Progressive Technologies of Coal,
Coalbed Methane, and Ores Mining —
Bondarenko, Kovalevs’ka &
Ganushevych (eds) 2015 Taylor &
Francis Group, London, P.393-395.

6. Slesarev V. V. Upravlenija
transportom na ugol'noj shahte pri
ispol'zovanii  sistemy  raschetnogo
obosnovanija. / Malienko A. V.,
Slesarev V. V. /I Nacional'nyj gornyj
universitet. Naukovij visnik.- Vypusk
(1). - Dnepropetrovsk, 2014. - S.62
—66. (Rus)

7. Zheldak T.A.The algorithm of
artificial immune system simulation
with Saaty selection operator and
one-dimensional  local search /
T. A. Zheldak, V. V. Slesarev,
I.G.Gulina // Naukovij  visnik
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Nacional'nogo girnichogo universitetu.
—2016. - Ne5 —s. 149-156.

Supervises one post-graduate student,
has prepared 3 post-graduate students
for defense. Takes part in the depart-
ment research activities. Conducts
instruction for Specialists and Masters.

Kupenko Olha

Full professor of the
System Analysis and
Management de-
partment

Dnipropetrovsk
National University,
2006, specialty
«Statisticsy», master
qualification.

Doctor of Physics
and Mathematics
Sciences in specialty
01.05.01 - theoreti-
cal fundamentals of
informatics and
cybernetics, full
professor of the
System Analysis and
Management de-
partment, the disser-
tation on the topic
"Approximation of
optimization prob-
lems for nonlinear
elliptic systems with
degenerate and
singular coeffi-
cients", Associate
Professor at the
Department of Sys-
tem Analysis and
Management

10 years

1. Kupenko O.P. On Existence
and Attainability of Solutions to
Optimal ~ Control ~ Problems in
Coefficients for Degenerate Variational
Inequalities of Monotone Type / Olha
P. Kupenko // Continuous and
Distributed Systems, Series: Solid
Mechanics and Its Applications 211,
Springer, 2013, DOI: 10.1007/978-3-
319-03146-0, P. 287-301.

2. Kupenko O.P. On Optimality
Conditions for Optimal Control
Problem in Coefficients for Ap-
Laplacian / Olha P. Kupenko, Rosanna
Manzo // Boundary Value Problems
2014, 2014:72, P. 1-29.
http://www.boun daryvaluep
roblems.com /content/2014/1/72.

3. Kogut P.1. Optimal Control Problems
in Coefficients for Nonlinear Dirichlet
Problems of Monotone Type:
Optimality Conditions. Part 1/ P.I.
Kogut, O.P. Kupenko, G. Leugering //
Zeitschrift fiir Analysis und ihre
Anwendungen. — 2015. — Vol. 34. -
Issue 1. — pp. 85-108. DOI:
10.4171/ZAA/1530

4. Kogut P.1. Optimal Control Problems
in Coefficients for Nonlinear Dirichlet
Problems of Monotone Type:
Optimality Conditions. Part 11/ P.1.

The Defence of Habil-
itation Thesis in 2017.
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Kogut, O.P. Kupenko, G. Leugering //
Zeitschrift fiir Analysis und ihre
Anwendungen. — 2015. — Vol. 34. -
Issue 2. — pp. 199-219. DOI:
10.4171/ZAA/1536

5. Kupenko O.P. On Existence of Weak
Optimal Controls in Coefficients for
Degenerate Anisotropic p-Laplacian /
O.P. Kupenko, G. Leugering

/I Continuous and Distributed Systems
I1. Series: Studies in Systems, Decision
and Control 30. — Warsaw: Springer,
2015.— pp. 315-337. DOI:
10.1007/978-3-319-19075-4_19

6. Kupenko O.P. Optimal Control
Problems in Coefficients for Coupled
System of Hammerstein Type / O.P.
Kupenko, R. Manzo // Discrete and
Continuous Dynamic Systems. Series
B. —2015. - Vol. 20. — Ne 9. —pp.
2967-2992.

7. Kupenko O.P. Approximation of an
Optimal Control Problem in the
Coefficient for Variational Inequality
with Anisotropic p-Laplacian / O.P.
Kupenko, R. Manzo // Nonlinear
Differential Equations and
Applications. — 2016. — Vol. 23. — Issue
3.—18 p. DOI: 10.1007/s00030-016-
0387-9

8. Durante T. On Attainability of
Optimal Controls in Coefficients for
System of Hammerstein Type with
Anisotropic p-Laplacian / T. Durante,
O.P. Kupenko, R. Manzo// Ricerche di
Matematica. — June 24, 2016. — 32 p.
DOI:10.1007/s11587-016-0300-1
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Novitskii Igor
Valeriovych

Professor of Sys-
tem Analysis and
Control  Depart-
ment

Dnipropetrovsk
Mining  Institute,
1979, majoring in
Automation and
Teleautomatics,
electrical engineer

Doctor of Technical
Sciences, 1993,
“Automatic optimi-
zation of ore self-
grinding in tum-
bling mills”, Pro-
fessor of System
Analysis and Con-
trol Department

37

1 Novickij LV., Shevchenko Ju.A
“Razrabotka i issledovanie adaptivnoj

sistemy upravlenija zagruzkoj
barabannyh mel'nic” / Zbirnik
naukovih prac' "XI mizhnarodna

konferencija z problem vikoristannja
informacijnih tehnologij v osviti,nauci

ta promislovosti". — D.. DVNZ
«Nacional'nij girnichij universitety,
2014. (Rus)

2. Shevchenko Ju.O. Rozrobka ta
doslidzhennja  adaptyvnoi'  systemy
upravlinnja zavantazhennja
barabannyh mlyniv / 1.V.Novyc'kyj,
Ju.O.Shevchenko I Materialy
mizhnarodnoi' konferencii' z problem

vykorystannja informacijnyh
tehnologij v  osviti, npauci ta
promyslovosti. - D.: DVNZ
«Nacional'nyj girnychyj universytet»,
2014. (Ukr)

3. Novyckyj Y.V. Razrabotka metoda

ydentyfykacyy dlja zadach
adaptyvnogo upravlenyja
podgotovytel'nermy processamy

obogashhenyja rud / Y.V.Novyckyj,
Ju.A.Shevchenko // Zbirn. nauk. prac'
NGU, Ne48, 2016, stor 5. (Rus)

4. Novitsky L.V. Adaptive System of
Controlling The Coarse Crushing
Process // 1.V. Novitsky, A.M. Us /
Sistemnye tehnologii. T.4 (105). 2016.
S.69 - 75.

5. Novyc'kyj 1.V., Us S.A. Vypadkovi

procesy. Navch. posibn.//
Dnipropetrovs'k, NGU, 2014, 132 s
(Ukr)

6. Novyc'kyj LV. Suchasna teorija
keruvannja: navch.  posib./l.V.

Centre of Engineering
Pedagogics, Certificate of
advanced training No.
027, ,21.05.2014
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Novyckyj, S.A. Us, m-vo osvity i
nauky Ukrai'ny, Nac. girn. un-t. —
Dnipro: NGU, 2017. — 263. (Ukr)

Conducts instruction for Specialists
and Masters.

Us
Albertivna

Svitlana

Professor of the
System  Analysis
and Control De-
partment

Dnipropetrovsk
State  University,
1987,

Speciality “Applied
Mathematics”, di-
ploma with high
honours MB-I

Candidate of Physi-
cal and Mathemati-
cal Sciences in
speciality 05.13.18
“"Theoretical Basics
in Mathematical
Modelling, numeri-
cal methods and
Software System”,
theme of disserta-
tion “Solution of
one class of infi-
nite-dimensional
optimization prob-
lems” Diploma
KH No. 000056,
Associate Professor
(since  December,
2001) of the Sys-
tem Analysis and
Control Depart-
ment.

30

Research interests — decision making,
namely, in the area of uncertainty,
infinite-dimensional optimization.
Over the last 5 years, S. Us has
published over 50 scientific and
pedagogical papers plus two manuals
classified by the Ministry of Education
and Science of Ukraine
Major publications:
6. Us S. A. Application of the
optimal set partinioning method to
problem of wireless network
engineering. // Energy Efficiency
Improvement of Geotechnical
Systems - International Forum on
Energy Efficiency. — CRC Press/
Balkema - Taylor & Francis Group.
—-2013. - P. 175-181
7. Us S.A, Stanina O.D Multi-stage
problem of concentration plant
location // 6th International
Academic Conference of Young
Scientists “Computer Science and
Engineering 2013” (CSE-2013) / 4th
International Youth Science Festival
“Litteris et Artibus” November 21—
23, 2013 Lviv Polytechnic National
University
8. Kiseleva E.M. Teoriia optimalnogo
razbiieniia mnozhestv v zadachakh
raspoznavaniia obrazov, analiza i
identifikatsii sistem (Monograph)//

Centre of Engineering
Pedagogics, Certificate of
advanced training No.
018, graduate  paper

“Efficient alternatives and

their properties”,
21.05.2014

Diploma IGIP No.
UA-157, 2014

Summer Academy within

the Erasmus+  project
“Quality assurance
system in  Ukraine:

development on the base
of ENQA standarts and
guidelines” , University of
Koblenz-Landau,10-24
july, 2016

Training  session  on
design of dual degree
programs  University of
Koblenz-Landau, 11-15
december 2016
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E.M. Kiseleva, L.S. Koriashkina, S.A.
Us // Ministry of Education and
Science of Ukraine; National Mining
University. — D.: NMU, 2015. -270 p.
9. Kiseleva E.M., Us S.A., Stanina
0.D. O zadachakh optimalnogo raz-
biieniia mnozhestv s dopolnitelnymi
sviaziami // Pytannia prykladnoi ma-
tematyky i matematychnoho modeli-
uvannia, Dnipropetrovsk, DNU Pub-
lishing Company, 2016, P. 67-78.
10. Ishchenko A.K. Mathematical
justification on the choice of
explosive material to rupture strong
rocks of complex structure / A.K.
Ishchenko, S.A. Us, A.V. Solovev,
K.S. Ishchenko // Metallurgical and
Mining Industry, No. 5 —2017, c 42 —
45
Manuals classified by the Ministry of
Education and Science of Ukraine
1. Novytskyi 1.V. Vypadkovi protsesy
[Text]: manual / 1.V.Novytskyi,
S.A.Us.— D.: NHU, 2014, -193p.
2. Us S.A,, Koriashkina L.S. Modeli ta
metody pryiniattia rishen [Text]: man-
ual/ S.A. Us, L.S. Koriashkina— D.:
NMU. — 2014. — 300p.

Zheldak Timur
Anatolijovych

Associate
Professor of
System Analysis
and Control De-
partment

Dnipropetrovsk
State Mining Acad-
emy (1997), Elec-
tric drive and auto-
mation of industrial
plants and techno-
logical complexes,
electromechanical
engineer

Candidate of Tech-
nical Sciences,
05.09.03 “Electro-
technical complex-
es and systems”.
Dissertation “Pa-
rameters intensifi-
cation of the induc-
tion motor with a
cage rotor as a part
of the automated

1. Zheldak T.A. Zastosuvannja zvorotnyh
zalezhnostej u matematychnyh modeljah
skladnyh ob’jektiv ta system / T.A. Zheldak
/I Systemni  doslidzhennja ta informacijni
tehnologii’. — 2012. — Ne 3. — S. 95-106.
(Ukr)

2. Slesaryev, V.V. Using of the Tabu search
method in optimization the rolled stock
layout / V.V. Slesaryev, T.A. Zheldak, D.M.
Garanzha and O.D. Stanina // Scientific
Reports on Resource Issues. Vol. 2, 2012:

Doctoral studies at
NSU "NMU" 2010-
2013
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complex”, Associ- Rock Strength, Rock Fragmentation and
ate Professor of Effective Use of Energy Potential of
System Analysis Geotechnical Systems. — TU Bergacademie
and Control De- Freiberg. —p. 87-99.

partment 3. Sliesarjev V.V. Matematychna model'

material'no-teplovogo  balansu plavky v
kysnevomu  konverteri ta  kryterij i
optymizacii' / V.V. Sljesarjev, T.A. Zheldak
/I Naukovyj  visnyk  Nacional'nogo
gimychogo universytetu. — 2013. - Nel —s.
97-102. (Ukr)

4. Zheldak T.A. Adaptacija metodu
modeljubvannja  kolonii’  murah  do
rozvjazannja  kombinatornyh ~ zadach
planuvannja vykonannja zamovlen'
metalurgijnymy  pidpryjemstvamy  //
Matematychni mashyny ta systemy. — 2013.
- Ne4 — 5 95-106. (Ukr)

5. Zheldak T.A. Metod modeljuvannja
shtuchnoi' imunnoi' systemy z selektyvnym
operatorom Saati ta odnovymirnym lokal-
nym poshukom / T.A. Zheldak, V.V.
Sljesarjev // Yskusstvenney yntellekt. — 2013.
Neq. —s. 101-112. (Ukr)

6. Zheldak, T.A  Knowledge-Based
Intellectual DSS of Steel Deoxidation in
BOF Production Process. / T.A. Zheldak,
V.V. Slesarev, and D.O. Volovenko //
American Journal of Mining and Metallurgy
1.1 (2013): 7-10.

7. T.A, Zheldak, and Redko V. "Using an
Evolutionary Heuristics for Solving the
Outdoor Advertising Optimization Problem."
Journal of Computer Sciences and
Applications 2.2 (2014): 23-30. DOI:
10.12691/jcsa-2-2-2.

8. Zheldak T.A.The algorithm of
artificial immune system simulation
with Saaty selection operator and one-
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dimensional local search /
T. A. Zheldak, V. V. Slesarev,
[.G.Gulina // Naukovyj visnyk
Nacional'nogo girnychogo
universytetu. — 2016. - Ne5 — s. 149—
156.

Participated in more than 40 interna-
tional conferences and seminars.

Head of the student academic society
of the department

Mineyev
Oleksandr Ser-
gijovych

Associate Profes-
sor of System
Analysis and
Management

Department

Dnipropetrovsk
National Mining
University
(2009, «Software
of automated
systems»,
programmer
engineer)

Ph.D. thesis spe-
cialty 05.13.07 —
Automation of
management
processes, sub-
ject «The system
of intelligent
decision-making
support for
liquidation of
accidents at
minesy, 2013

1. Slesarev V. V. MaremaTuue-
CKas MOJI€NIb BUOPOPBIXIICHUS
arperupoBaHHON YIJIEMOPOIHOM
cpenst / Slesarev V. V., Mineyev
A.S.// Bicauk HI'Y, 2012. —
Nel.—C. 113-117.

2. Munees C.I1. OcHOBHBIE TEX-
HOJIOTUYECKHE PEIICHUs 1Mo 3(-
(eKTUBHOM pasrpy3ke cMmeps-
HIerocsi Tpy3a U3 JKeJIe3HO10pPO-
*HbIX nonyBaroHoB / C.I1. Mu-
HeeB, M.A. Beirogun, Mineyev
A.S.// Moctu u TyHemni: Teopis,
TOCTIPKeHHS, TMpakTuka. 30ip-
HUK HAayKOBUX mpaip J[Hinpore-
TPOBCHKOT'O HAIlIOHAJILHOTO YHi-
BEPCUTETY 3aJII3HUYHOTO TpaHC-
OpTY iMeHi aKajeMika
B. Jlazapsra. —Bun. 1. — Jl.:
JHVY3T, 2012.— C. 49-54.

3. Ilar. Ha KOpPHCHY MOJEIb
Ne 66892  Vkpaina [Ipuctpiii
JUIS PO3MYIIYBAHHS 3MEP3JIHX 1

Ph.D. thesis spe-
cialty 05.13.07 —
Automation of
management
processes, subject
«The system of
intelligent
decision-making
support for
liquidation of
accidents at
minesy, 2013

137




SAR QUAERE _

System_Analysis_25.05

3JICKANUX MaTepialliB y IMiBBa-
ronax / Minees C.II., IlpycoBa
A.A., Mineyev AS.. 3-ka Ne
u201107458, 3aaBn. 14.06.11p;
omy6s. 25.01.2012p. Bron.Ne 2,
12p.

Alekseev
Oleksii
Myhajlovych

Associate

Pro-

fessor of System

Analysis
Management
Department

and

National Mining
University, 2006,
«Information
management
systems and
technologiesy,
programmer
engineer with the
research activity
of the instructor
of a higher
institution, a
master's degree
with honors

Candidate
Technical
Science. special-
ty 05.13.07 -
Automation  of
management

processes, sub-
ject «The system
of intelligent
decision-making
support for
liquidation  of
accidents at
mines», 2014

of

Integrated
control systems
(36 hours)

1. «Cucrema
MHTEJJICKTYaTbHOM MOJIEPKKH
IIPUHATUS PELICHUH TIPH
JUKBUJIAIIUY aBapuil Ha IIax-
Tax» - MoHorpadus, Anexceen
AM., lepxasuuit BH3 «HI'Y»,
2015 p.—142 c.

2. MonenupoBaHHe MPOIECCOB
pacnpezesieHus Bo3yxa Ha
CETEeBBIX MOJIEIISIX
BCHTUJILIMOHHBIX CUCTEM HIaXT
npu TUKBUaamy apapuii // 111
MixHapoHa HAyKOBO-
npakTH4Ha KoHpepenuis 12-15
TpaBHs 2015 poky Ykpaina
Kuis-Uepkacu
«OOYUCTIOBAILHUM 1HTEIIEKT
(pe3ynbTatu mpodeMu
MEPCIEeKTHBH )» CT. 167-168.

3. 0. Aleksieiev. Simulation of
methane concentration process
control at coalmine // O. Ale-
ksieiev & T. Vysotskaya // Pow-
er engineering control & infor-
mation technologies in geotech-

1. Ph.D. thesis
specialty 05.13.07
— Automation of

management
processes, subject
«The system of
intelligent
decision-making
support for
liquidation of
accidents at
minesy, 2014

2. International
Society of
Engeneering
Pedagogy IGIP
The title Interna-

tional Engeneering
Educator
“Ing.Paed.IGIP”
Villach, 16 Sep-
tember 2015, UA-
164
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nical systems // CRC Press Tay-
lor & Francis Group/ Balkema
Book/ 2015 y. pages 171-178.
4. A.M. AnekceeB PazpaboTka
OTEepaTUBHBIX TJIAHOB
JTUKBHJIAIUY IIAXTHBIX aBapuil
Ha 0a3e MpereeHTHOro
noaxona // A.M. Anekcees//
30ipH. HayK. npans HI'Y. —
2014. — Ne 44. — C. 120-120.

5. AnekceeB A.M. Pacuer
OOJIBIINUX CETEBBIX MOJENEH C
napaMeTpruuecKUMHU
AJIEMEHTaMU PA3ITMYHON
CTeIeH! HeuHeHHOoCTH / A.M.
AnexceeB // HaykoBuii BiICHHK
HI'Y.-2013. - Ne 4 (136). - C.
95-100.

Khomyak
Tetyana
Valerijivna

Associate Pro-
fessor of System
Analysis and
Management
Department

Donetsk National
University, 2002,
«Applied
Mathematics»,
mathematician

Candidate of
Physical and
Mathematical
sciences, Ph.D.
01.02.01 -
Theoretical
mechanics,
Dissertation sub-
ject «Influence of
additional tones
of fluid
oscillation on the
stability and
stabilization of

1. Basics of
logistics (36
hours)

1. Khomyak T.V. On one case of
integrability of the equations of
motion of a solid in a magnetic
field / T.V. Khomyak, A.V. Zyza
Il Visnyk of the Donetsk National
University, Series. A: Natural
sciences. - 2012. - Exp. 2. - P. 31-
35.

2. Khomyak T.V. Stabilization of
the unstable rotation of the
Lagrange peak with a fluid by
rotating solids / T.VV. Khomyak //
Proceedings of the IAMM. -
2012. - T.25. - P. 260-267.

1. Donetsk State
University of
Management, ser-
tificate AB  Ne
0123004,
methodical
seminar
«Microsoft
Live@Edu -
technological offer
for education»,
2011.

2. Donetsk State
University of
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the rotation of a
non-free top of
the Lagrange
with an ideal
fluidy,
Associate Professor
of System Analysis
and Management
Department

3. Khomyak T.V. Influence of
additional tones of fluid
oscillation on the stability and
stabilization of the rotation of a
non-free top of the Lagrange with
an ideal fluid / T.V. Khomyak //
Visnyk of the Donetsk National
University, Series. A: Natural
sciences. - 2013. - Issue 1. - P.
83-89.

4. Khomyak T.V. Solid-liquid
simulation of a system of coupled
solids / T.V. Khomyak //
Scientific papers of Donetsk
National Technical University,
Series: Problems of modeling and
automation of designing. - No. 1
(12) -2 (13). - 2013. - pp. 102-
110.

5. Khomyak T.V Development of
information management system
for student hostel number 1
DonNTU / T.V. Khomyak, A.V.
Kravchenko // Information
control systems and computer
monitoring: Collection of
abstracts of V international
scientific and technical
conference of students,
postgraduates and young
scientists. - Donetsk, 2014. - P.
392-397.

6. Khomyak T.V. Synthesis of

Management, ser-
tificate BH  Ne
121013, scientific
and
methodological
seminar
"University
complex - the
form of innovative
development  of
educational
institutions", 2011.
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the information system of the
registration and analysis of
students morbidity in higher
educational institutions / T.V.
Khomyak, A.S. Korobko //
Information control systems and
computer monitoring: Collection
of theses of V international
scientific and technical
conference of students,
postgraduates and young
scientists. - Donetsk, 2014. - pp.
385-392.

7. Khomyak T.V. Development
of information management
system for cash flows of the
enterprise "Donbassressmestroy”
/ T.V. Khomyak, A.V.
Evdokimova // Information
control systems and computer
monitoring: Collection of theses
of V international scientific and
technical conference of students,
postgraduates and young
scientists. - Donetsk, 2014. - P.
398-399.

Koriashkina
Larysa Sergi-
jivna

Associate Pro-
fessor of System
Analysis and
Management
Department

Dnipropetrovsk
State University,
1992 p.,
«Applied
Mathematicsy,
mathematician

Candidate of

Physical and

Mathematical
Sciences, Ph.D.,
01.05.01, Asso-
ciate Professor

1. Mathematical
modeling and
analysis of dy-
namic systems
(33 hours)

1. Kucenesa E.M., Kopsimkuna
JI.C. Monenu 1 MeToIbI OITH-
MaJbHOTO Pa30MEHUS MHO-
JKECTB: IMHEWHBIC, HEIMHEHHBIE,
JMHaMHU4YecKue 3a1aun: MoHor-

padpus. — K.: Hayk. gym-

2010, Dniprope-
trovsk National
University, de-
partment of
training, specialty
«Pedagogy of the
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of the
department of
Computational
mathematics and
Mathematical
cybernetics,
Dissertation
subject
«Methods of
optimal splitting
of sets in
distributed
control systems
problemsy, 2000

ka,2013.—606c.

2. Kucenena E.M., Kopsiikuna
JI.C., llleBuenko T.A. O pete-
HUU IUHAMUYECKOM 3a/1a4H OIl-
THUMAJIBHOT'O paBGI/IeHI/IH MHO-
KECTB C pa3MEIICHUEM [IEHTPOB
noamMHoxecTB // KubepHernka u
cucteMHbId aHanu3. — 2014, —
Ne 6.

3. Kucenesa E.M. Henpeprbis-
HBIC 3aJa41 ONITUMAJIbHOI'O pas-
OUMeHUsT MHOYKECTB U I-
anroputMbl: MoHorpaduwus /
E.M. Kucenesa, JI.C. Kopsiiuku-
Ha. — K. : Hayk. nymka, 2015. —
400 c.

4. Koriashkina L.S. One way to
solve problems of multi-zone
dynamics models identification /
L.S. Koriashkina, A.V. Prav-
divy, A.P. Cherevatenko // Pow-
er Engineering, Control & In-
formation Technologies in Ge-
otechnical Systems / CRC Press/
Balkema — Taylor & Francis
Group. —2015. - P. 153 — 160.
5. Kucenesa E.M. Teopus nHe-
MPEPBIBHBIX 33]]a4 ONTUMAaTHHO-
ro pa3OneHuss MHOKECTB Kak
YVHHUBEpCaIbHBII MaTeMaTH4e-
CKHMH amnmapar NOCTPOCHHS 1ha-
rpammbl BopoHoro u ee 0600-
menuil. Yacts 1. Teopernue-

higher school»
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ckue ocHoBsl / E. M. Kucenesa,
JI. C. Kopsimikuna. // Kubepne-
THKA ¥ CUCTEMHBIN aHaJIN3. —
2015.-T. 51, Ne3.— C.3-15
c.

BinmosiganeHuii cekperap 1mo-
piuHOT Mi>kHapOIHOT HAYKOBO
npakTU4IHOi KoH(pepeHuii «Ma-
TEMaTU4HE Ta MPOTrpamMHe 3a-
Oe3MeYeHHs IHTEeNEKTyaTbHIX
cucrem» (1o BepecHs 2015 po-
Ky)

UiteH criemiaiizoBaHol pajay i3
31XHCTY KaHTUAATCHKUX JHCEp-
Taliy 3a creniajibHICTIO
01.05.01 TeopeTnyHi OCHOBH
iHpOpMaTHKH Ta KIOEPHETHKH (3
2008 mo 2015 pik)

10.

Odnovol My-
kola Mykola-
jovych

Associate  Pro-
fessor of System
Analysis  and
Management
Department

Dnipropetrovsk
Mining Univer-
sity 1979,
«Automation
and
telemechanicsy

Currently working on disserta-
tion subject: «Research and
development of automatic
control system for technological
processes of coal extraction»

143

Ukrainian State
University of
Chemical
Technology, de-
partment of Infor-
mation Systems
BTKH and I 19
May-19 June
2014., order Ne227,
subject
«Mathematical
€Cconomicsy
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11.

Malienko An-
driy
Viktorovych

Assistant
Professor of
System Analysis
and Manage-
ment
Department

National  Mining
Academy of
Ukraine, 2000 p.
specialty
«Automated
control of
technological
processes and
productiony,
Specialist
Diploma with
Honors, qualifica-

tion «mining
engineer of
automationy

1. «MonenpoBaHue OLIEHKU HaJle-
KHOCTH CHCTEMbl TEXHMYECKOTO
00CITYKUBaHUSI 000pyI0BaHUS
yrojeHbIX miaxT .» Malienko A.V.
Vkpauna, Jnenponerposck, [ BY3
«HatmoHanbHbI TOPHBIA  YHUBEP-
cuter».30ipHrKy [ipHIYa  eyeKT-
pomexaHika Ta aBromaruka 201 1r

2. Slesarev V. V. Malienko
A.V.Pa3paborka meroma pacyera
OIEpaTUBHBIX TI'pa(uKOB pabOTHI
ropHotpancroptHoit cetn // Cuc-
TEMHBIE TEXHOJIOIMH. PernoHaib-
HBIIi MEXBY30BCKUI COOPHUK Hay-
yHbIX paboT.- Bemyck 5 (88). -
Huenpornierposck, 2013. - C.110 -
116.

3. Slesarev V. V. Malienko
A.V.¥YnpasnieHusi TpaHCTIOPTOM Ha
YIONBHOM I1aXTe TMPH KCIIONB30Ba-
HUW CHCTEMBI PacyeTHOro OOOCHO-
BaHMs. HauMOHAIBHBIA  TOpPHBII
yHuBepcuteT. HaykoBuii BiCHUK.-
Bemyck  (1). - /IHenporeTpoBck,
2014. - C.62 -66.

4. CpenctBa JucHeTYepU3ald U
KOHTPOJII HAa YrOJNBHBIX [IAXTax.
Malienko A.V.. X-1 MexnyHa-
pormHas koH(pepeHiws «lIpobnemsl
WCTIONB30BaHUST MH(DOPMAITMOHHBIX
TEXHOJIOTHH B c(hepe 0Opa3oBaHus,
HayK{ 1 poMbIiuieHHocT (30-31
saB. 2013); C6. mayu. Tp. Ham.

Dnipropetrovsk
National University,
department of math-
ematical software of
computers from
17.12.2010to
18.01.2011.
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Topn .ya-ta / penxoin.: I'T IuBHsK
[u np.]- [.: HaronanbHbIi ropHbIA
yHiBepeurer, 2013. - Nel. crp 62-63.
5. Anroput™m ynpapJieHUs] TIPOU-
3BOJICTBCHHBIM ~ KOMIUIEKCOM ~ Ha
OCHOBE TEXHOJIOTUM PACYETHOIO
O0OCHOBaHWSL  JUCICTYCPH3ALIIN
yroieHbix miaxt. Malienko A.V.,
Slesarev V. V. Xl-s1 MexmyHa-
pomHas koHpepeHtus «I IpoGiempl
WCIIONB30BaHMST MH(POPMAIMOHHBIX
TEXHOJIOTHH B chepe 0Opa3oBaHus,
HAyKH ¥ TIPOMBIIIICHHOCTI (26-27
despasa 2014); C6. nayu. Tp. Harr.
Topn .ya-Ta / penxoi.: I'T TuBHsK
[u np.]- [1.: HaronanbHbIiA ropHbIA
yHiBepcurer, 2014.

The Ph.D. Thesis is prepared:
«Development of a system for
managing the  decision-making
process by the coal mine managen»

12. | Shevchenko Assistant National Mining 1) Hoswmuit M.B., Illesuenxo | Internship program
Yulija Professor of Academy of I0.A  "ApammuBHas  cucrema | at the Department
Oleksandrivna | System Analysis |  Ukraine, 2001 YIPABJICHUsI TIPOLIECCOM KPYITHOKY- of Computer
and Manage- «Information ckoBoro spodnenus” Hayk.- TexH. Science and
ment management 30ipHuK ~ «[ipHMYAa  eNEeKTpO- Applied
Department systems and MeXaHiKa Ta aBTOMATHKa», BUITYCK Mathematics.
technologies» Ne§88 Ukrainian State
Programmer 2) Hopumkuii  M.B., IlleB4enko University of
engineer with the FO.A «PazpaboTtka u uccreoBaHIe Chemical
research activity QJIANTHBHOM CHUCTEMBI YITPABJICHHS Technology,
of the instructor 3arpy3Koil 6apabaHHBIX METBHUID) / (19.12.2011-
of a higher 30iparKk  HaykoBux mpaip X1 16.01.2012)
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institution, a
master's degree
with honors

MDKHAPO/THA  KOH®EPEH-
LIs1 3 IIPOBJIEM BUKOPHC-
TAHHSI  THO®OPMALIMHUX
TEXHOJIOI'TM B OCBIL-
TLHAVYLI TA IIPOMUCJIOBO-
CTI". - [I.: AIBH3 «HamionamsHuit
TipHIYMiA yHIBepcuTeT», 2014.

13.

Kozyr Svitlana
Vasylivna

Assistant
Professor of
System Analysis
and Manage-
ment
Department

Artem Dniprope-
trovsk Mining
Institute, 1989,

specialty
«Electric drive
and automation
of industrial
plants», qualifi-
cation: Electrical
Engineer

1. ®yHKIMOHANBHAS CTPYKTYypa
CHUCTEMBI CBSI3aHHOTO YIIpaBJe-
HUSl HETPEPHIBHBIMU TEXHOJIO-
THYE€CKUMU o0bekTamMu(4-a
MDKHApOJHA HAyKOBO-TEXHIUHA
KoHpepeHniss  «[HpopmariitHa
TeXHIKAa Ta eJEeKTpOMeXaHi-
ka(ITEM-2007)»Te3un  nomosi-
neit 17-19 xsitaa 2007 poky,
Jlyrancek Ykpaina, c.117

2. AnropuTMHYECKasl CTPYKTypa
MPOIIECCOB  BBIOOpA  II€JIEBOM
CUTyalldd W TPHUHATHS YIIpaB-
JSIONTUX PEIICHUH TIOJICUCTEMBI
NPUHIATUS PEIIEHUN B COCTaBe
CHUCTEMBI CBSI3aHHOTO YIIpaBJe-
HUS HEMPEepPBIBHBIMU TEXHOJIO-
rudeckuMu  oobektamu( I[lsaras

MexayHapoHas Hay4YHO-
NpaKkTUYecKass W METOIMYEcKast
KOH(epeHIHs «udpopma-

[IMOHHBIE TEXHOJOTUU B cdepe
JTUCTAaHIIMOHHOTO 00pa3oBaHus,
MEXYHAPOJIHOTO COTPYIHUYE-
CTBa W MHTErpanuu oOpa3zoBa-
HUS, HAYKH W TPOHW3BOJICTBAY.

Ukrainian State
University of
Chemical
Technology
Department of
computer science and
applied mathematics.
The internship
program and the
report on its
implementation.
Subject «Modeling
business
processes».20.01.201
2.
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Tesucsl mokiamoB 23 —25 mas

2007rona, JlHenponeTpoBCK,
VYkpawnna, ¢.49-50)

Ph.D.Thesis «System of
connected  management  of

mining enterprises» iS in prepa-
ration.

14.

Garanzha Dmy-
tro Mykola-

jovych

Assistant
Professor of
System Analysis
and Manage-
ment
Department

Dnipropetrovsk
Mining Institute,
2007, System
Analysis and Man-
agement, master
degree

1. Zheldak T.A. OrriMansHe OIHOBH
MipHE PO3KPOIOBAHHS MaTepiaiy y Ipo
kartHoMy BupoOHHIITBI / Zheldak T. A.
Garanzha D.M. // Merannypr. ¥ TOpHOA
pyn. mpom-ctb. — 2009. — N 4, — C
43-46. — bibmiorp.: 7 Ha3B. — YKp.

2. Garanzha D.M. ®axropHuii aHaii3
BIUIMBY TEXHOJIOTIYHMX  TIapaMeTpiB
TMIPOLIECY Taps4Oi IMPOKATKU Ha JOBXKHHY|
po3kary i moOy/ioBa MPOrHO3YKOUOl MO-
nem / Garanzha D.M., Zheldak T.A. )
M.B. Kpaes / Meramnypr. u TOpHOPY/L,
npom-ctb. — 2011. — N 1. — C. 44-49,
— Bibmiorp.: 9 Haze. — ykp.

3. Zheldak T.A., CucremHuii anHai3
(hakTopiB, M0 BW3HAYAIOTH MIpPHICTH
COPTOBOI'O TIPOKATy Ta MUIIXH MiHIMi3a
1ii HemipHoi niponykiti / Zheldak T. A.
Garanzha D.M./ HaykoBuii BicHHK
HI'Y, Ne§. — Jl.: HamioHanbHuii TipHUH
uuii yHiBepeuret, 2009, —c. 73-77.
Slesarev V. V. Ommmizaiis posk-
POFOBAHHS TPOIYKIIii MPOKATHOTO BHPO-
OHHIITBA 3 BUKOPHCTAHHSIM METOIY II0-
yKy i3 3a6oponamu / Slesarev V. V.
Zheldak T. A. ,., Garanzha D M., Cranina
0O.J1. // 36ipauKk HaykoBuX mpare HI'Y. —

2010. - Ne 35, 1.2 —c. 41-50.

Graduate school at
State HEI
"National Mining
University» 2008-
2011, internship at
Ukrainian State
University of
Chemical
Technology,
Department of
Computer
Information
Systems, January -
February 2017
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4, Slesarev V. V. 3acrocysanns
TCH30METPUYHIX JATIMKIB B CHCTEMI
TIPAMHSTTS PIIIEHbs KEPYBaHHS COPTOI
pokarauM BupoOHuiBoM / Slesarev
V. V. Zheldak T. A., Garanzha DM. /
Cucremni TexHonorii. PerioHanbHuid
MDKBY3IBCBKUI ~ 30IpHHK ~ HayKOBHX
nipattb. — 2012. - Ne4(81). —c. 142-150.
5. IinBuienns: eeKTUBHOCTI BUPOOHH-
IITBA COPTOBOIO IPOKATY IUIIXOM 30i
TIGITICHHS TOBKHHY TIePE/IUTHHIIX 3ar0TOA
Bok / JI.M. I'apamxa, Zheldak T.A., /
Cucremunii aHamiza Ta iH(opMarliiiHi
TexHoyorii: Marepiam  MiXKHapOIHO]
HayKoBO-TexHiuHOI KoH(pepeHtii SAIT]
2010, KwiB, 25-29 tpaenst 2010 p. — K:
HHT «IICA» HTYY «KIIl», 2010. — ¢
237.

6. Garanzha D.M. Po3p’s3anns 3aadi
OJTHOBHMIPHOTO PO3KPOIOBAHHS 33 JIOA
TIOMOTOK0 METACBPUCTUIHUX AJITOPUTMIB
/Tapamka JI.M., Zheldak T.A., // CucA
TeMHMH aHam3. [HpopMarvka. Yrpas-
minnst (CAIY-2012): matepiam I mix-
Hap. HayK.-TIPaKT. KoH(., 3anopixoxs, 144
16 Gepe3. 2012 p. — 3anopiroks: KITY )
2012. —c. 107-109.

7. ExcriepTHa cUCTeMa CTaTUCTHYHOTO
KOHTPOJTFO MEXaHIYHHX BIIACTUBOCTEH
nipokatHoi poxykii / Zheldak T. A.,
Garanzha D.M.// VII mi>xrapoHa miKo-
na-ceminap. Teopisi IPUIHATTS pillieHb:
Marepiamm, Yxropom, 29 BepecHs - 4
»oBTHS. 2014 p. — Yxropor: YkHTY,
2014. —c. 107-108.
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[partroe Hayt 3aBEPITICHHSM KaHTHIATCh-
Koi Jcepraltii Ha TeMy «Cuctema Iir-
PYMKH TIPHHAHSTTS PIIIIcHb B 33/1a9aX
YIIPaBITiHAS MPOIIECOM IPOKATKI MeTa-
JIiBY 32 crieriabHicTIo 05.13.07 - «AB-
TOMATH3ALTiS TIPOIIECiB KepyBaHHSDY

15.

Cherevatenk
0 Antonina
Pavlivna

Assistant
Professor of
System
Analysis and
Management
Department

Dnipro National
Mining Univer-
sity, 2013p.
specialty — Sys-
tem analisys.
qualification —
master of System
Analysis and
Management

1.Koriashkina L.S. Continuous
problems of optimal multiplex-
partitioning of sets without con-
straints and solving methods / L.S.
Koriashkina, A.P. Cherevatenko //
Journal of Computational & Applied
Mathematics. — 2015. — Ne 2 (119). —
P.15-32.

2.Cherevatenko A. On solutions
properties of continuous linear prob-
lems of optimal multiplex-
partitioning of sets without con-
straints / A. Cherevatenko // Pro-
ceedings of the 5th International
youth science forum “Litteris et
Artibus”, 26 — 28 November 2015. —
Lviv: Lviv Polytechnic Publishing
House, 2015. - C. 22 - 25
3.Kopsmkuna JI.C. HenpeproiBHbIE
JINHEWHBIE 3aJa4yy OIITUMAJIbHOT'O
MYJIBTUTUIEKCHOTO pa30HEeHUST MHO-
»ectB ¢ orpannueHusimu / JI.C. Ko-
pskuHa, A.I1. YepeBarenko //
BicHuk XapkiBChbKOI'O HalliOHAJILHO-
ro yHiBepcurery imeni B. H. Kapa-
3iHa, Cepist «MaT.MOEIIOBaHHS.
Indopmaniitai TexHooTii. ABTOMA-
THU30BaHI CHCTEMH yIIPaBIiHHY, 2 0

149

Graduate school
at Dnipropetrovst
National Univer-
sity 2013 — 2015
specialty
01.05.01
Theoretical Ba-
sics of
Informatics and
Cybernetics, in-
ternship at State
HEI "National
Mining
University»
2016-2017, spe-
cialty 05.13.06
Information
Technology
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15 —-Bum 28. —C.77-91.

4. Kopsikina JI.C., YepeBaTeHKO
A.I1. Komm"rotepHa mporpama
"Optimal multiplex-partitioning of
sets" (OMPS-2015) / Ceimzonrso mpo
PEECTpAITiIo aBTOPCHKOTO TpaBa Ne
64326 Ha TBip KOMII"fOTepHA TIPO-
rpama "Optimal Multiplex-
Partitioning of Sets" (OMPS-2015).
Hata peecrpamii 01.03.2016
5.Koriashkina L.S. The continuous
problems of the optimal multiplex
partitioning an application of sets /
L.S. Koriashkina, A.P. Cherevaten-
ko, O.0. Mykhalova // Power Engi-
neering and Information Technolo-
gies in Technical Objects Control:
2016 Annual Proceedings November
15, 2016 by CRC Press. — 300 p. —
P. (ISBN 9781138714793 - CAT#
K32238)

Persons who work part-time

no
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APPENDIX 7.2

1. Correspondence of the teacher’s specialty to the discipline

Kupenko Olha

(Teacher’s full name)

Conclusion
Name of the | CnenianbHicTs, (corresponds,
discipline piBeHb miaro- Correspondence information does not cor-
(number of TOBKH respond, par-
lecture hours) tially corre-
sponds)
The game the- | 124 (master) 1) correspondence according to documents on higher| corresponds
ory in the System analysis |education - Dnipropetrovsk National University, 2006,
study of con- specialty "Statistics"”, qualification of master's degree,
flict situations diploma No. HP 30585771
2) correspondence according to the documents on the | corresponds
degree - candidate of physical and mathematical sci-
ences, 01.05.04 - "System analysis and optimal solu-
tions theory", diploma DK Ne 066285 of January 26,
2011, topic of the dissertation: "Qualitative analysis
of one class of optimization problems for nonlinear
elliptic systems"
Doctor of Physics and Mathematics, 01.05.01 -
"Theoretical Foundations of Informatics and Cyber-
netics”, diploma DD Ne 007125 dated 12.12.2017,
topic of the dissertation: "Approximation of optimi-
zation problems for nonlinear elliptic systems with
degenerate and singular coefficients"
3) correspondence according to the documents on the | corresponds
academic rank - associate professor at the department
of system analysis and management, certificate 12DC
Ne 034905 from 25.04.2013.
4) correspondence due to scientific specialty - corresponds
01.05.04-System analysis and optimal solutions theo-
ry
5) Correspondence to the experience of practical | corresponds

work in the specialty - Professor of the Department

of System Analysis and Management from
06.01.2018
6) passing of the corresponding scientific- | Partially corre-

pedagogical internship and availability of three indi-
vidual publications on this discipline:

1. Scientific activity as a guest professor at the
University of Salerno (Italy) document dated
07/11/2016.

sponds

7) Presenting the published textbook or textbook on
this discipline - methodical instructions for the course
"Theory of games in conflict situations study”, 2011
Co-author - Reva V.N.

corresponds

Logistics fun-

124 (master)

1) correspondence according to documents on higher

corresponds

|
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damentals

System analysis

education - Dnipropetrovsk National University, 2006,
specialty "Statistics", qualification of master's degree,
diploma No. HP 30585771

2) correspondence according to the documents on the
degree - candidate of physical and mathematical sci-
ences, 01.05.04 - "System analysis and optimal solu-
tions theory", diploma DK Ne 066285 of January 26,
2011, topic of the dissertation: "Qualitative analysis
of one class of optimization problems for nonlinear
elliptic systems"

Doctor of Physics and Mathematics, 01.05.01 -
"Theoretical Foundations of Informatics and Cyber-
netics", diploma DD Ne 007125 dated 12.12.2017,
topic of the dissertation: "Approximation of optimi-
zation problems for nonlinear elliptic systems with
degenerate and singular coefficients"

corresponds

3) correspondence according to the documents on the
academic rank - associate professor at the department
of system analysis and management, certificate 12DC
Ne 034905 from 25.04.2013.

corresponds

4) correspondence due to scientific specialty -
01.05.01- Theoretical Foundations of Informatics and
Cybernetics

corresponds

5) Correspondence to the experience of practical
work in the specialty - Professor of the Department
of System Analysis and Management from
06.01.2018

corresponds

6) passing of the corresponding scientific-
pedagogical internship and availability of three indi-
vidual publications on this discipline:

1. Scientific activity as a guest professor at the
University of Salerno (Italy) document dated
07/11/2016.

Partially cor-
responds

7) Presenting the published textbook or textbook on
this discipline — no textbook

Does not
correspond

Conformity of specialty of the lecturer’s discipline is determined by:
conformity according to documents about higher education;

or documents about scientific degree;

or documents about academic rank;

or scientific specialty;
or practical experience for the relevant specialty at least five years;

or passing of the corresponding scientific-pedagogical internship lasting at least six months
and availability of three individual publications from this discipline in reviewed overseas or profes-

sional scientific editions of Ukraine;

or availability of a published textbooks on this discipline according to requirements of MES

(Ministry of Education and Science).

Level of scientific and professional activity scientific-pedagogical (scientific) workers

Kupenko Olha_
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10.

11.

12.

Kogut (Kupenko) O.P. Optimization in nonlinear elliptic problems / O.P. Kogut (Kupenko),
P.1. Kogut, O.A. Ryadno. — Dnipropetrovsk: DDFA, 2010. — 238 p. (In Ukrainian)

D’Apice C. On Shape Stability of Dirichlet Optimal Control Problems in Coefficients for
Degenerate Equations of Monotone Type: Shape Stability and Attainability Problems /

C. D’Apice, U. De Maio, O.P. Kogut (Kupenko) // SIAM. Journal of Control and Optimization.
—2012. - Vol. 50. — Ne 3. —pp. 1174-1199.

Kupenko O.P. On an Optimal L1-Control Problem in Coefficients for Linear Elliptic
Variational Inequality / O.P. Kupenko, R. Manzo // Abstract and Applied Analysis. — 2013. —
Vol. 2013. — Atrticle ID 821964. — 13 p. DOI: 10.1155/2013/821964

Kupenko O.P. On Existence and Attainability of Solutions to Optimal Control Problems in
Coefficients for Degenerate Variational Inequalities of Monotone Type / O.P. Kupenko

Il Continuous and Distributed Systems. Series: Solid Mechanics and Its Applications 211. —
Warsaw: Springer, 2013. — pp. 287-301. DOI: 10.1007/978-3-319-03146-0

Kupenko O.P. On Optimality Conditions for Optimal Control Problem in Coefficients for Ap-
Laplacian / O.P. Kupenko, R. Manzo // Boundary Value Problems. — 2014. — Vol. 72. — pp. 1-
29. — Pexum foctyny:

http://www.boundaryvalueproblems.com/content/2014/1/72.

Kogut P.I. Optimal Control Problems in Coefficients for Nonlinear Dirichlet Problems of
Monotone Type: Optimality Conditions. Part I / P.l. Kogut, O.P. Kupenko, G. Leugering //
Zeitschrift fiir Analysis und ihre Anwendungen. — 2015. — Vol. 34. — Issue 1. — pp. 85-108.
DOI: 10.4171/ZAA/1530
Kogut P.I. Optimal Control Problems in Coefficients for Nonlinear Dirichlet Problems of
Monotone Type: Optimality Conditions. Part 11 / P.l. Kogut, O.P. Kupenko, G. Leugering //
Zeitschrift fiir Analysis und ihre Anwendungen. — 2015. — Vol. 34. — Issue 2. — pp. 199-219.
DOI: 10.4171/ZAA/1536
Kupenko O.P. On Existence of Weak Optimal Controls in Coefficients for Degenerate
Anisotropic p-Laplacian / O.P. Kupenko, G. Leugering // Continuous and Distributed Systems
I1. Series: Studies in Systems, Decision and Control 30. — Warsaw: Springer, 2015. — pp.
315-337. DOI: 10.1007/978-3-319-19075-4_19
Kupenko O.P. Optimal Control Problems in Coefficients for Coupled System of Hammerstein
Type / O.P. Kupenko, R. Manzo // Discrete and Continuous Dynamic Systems. Series B. —
2015. —Vol. 20. — Ne 9. — pp. 2967-2992.
Kogut P.I. On Optimal L1-Control in Coefficients for a Degenerate Nonlinear Elliptic
Equation. Optimality Conditions / P.1. Kogut, O.P. Kupenko // Advances in Dynamical
Systems and Control. Series: Studies in Systems, Decision and Control 69. — Warsaw:
Springer, 2016. — pp. 429-471. ISBN 978-3-319-40673-2
Kupenko O.P. Approximation of an Optimal Control Problem in the Coefficient for Variational
Inequality with Anisotropic p-Laplacian / O.P. Kupenko, R. Manzo // Nonlinear Differential
Equations and Applications. — 2016. — Vol. 23. — Issue 3. — 18 p. DOI: 10.1007/s00030-016-
0387-9
Durante T. On Attainability of Optimal Controls in Coefficients for System of Hammerstein
Type with Anisotropic p-Laplacian / T. Durante, O.P. Kupenko, R. Manzo// Ricerche di
Matematica. — June 24, 2016. — 32 p. DOI:10.1007/s11587-016-0300-1

I

Kupenko O.P Variational Inequalities of Monotone Type. Il. Attainability Problem / Kupenko
O.P /lJournal of Applied and Computational Mathematics— 2012 (107)— Ne 1. — P. 15-34.
Zadoyanchuk N.V. On the solvability of one class of optimal control problems for degenerate
elliptic variational inequalities / Zadoyanchuk N.V., Kupenko O.P.// Journal of Applied and
Computational Mathematics — 2013 (114). — Ne 4. — P. 10-23. (In Ukrainian)
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http://www.boundaryvalueproblems.com/content/2014/1/72

3. Kupenko O.P. Shape Stability of Optimal Control Problems in Coefficients for Coupled
System of Hammerstein Type / O.P. Kupenko, P.I. Kogut // DNU Bulletin. Series: Modelling.
—2014. — Issue 5. — Ne 8. — P. 55-87.

4. Kogut P.I. On Henig Regularization of State-Constrained Optimal Control Problem for the p-
Laplace Equation/ P.1. Kogut, O.P. Kupenko DNU Bulletin. Series: Modelling. — 2015. — Issue
7.—Ne 8. —P.57-75.

5.  Kupenko O.P. On Existence of Optimal Controls in Coefficients for Ill-Posed Nonlinear
Elliptic Dirichlet Boundary Value Problems with Anisotropic p-Laplacian/ O.P. Kupenko //
DNU Bulletin. Series: Modelling. — 2016. — T. 24. — Ne 8. — P. 108-1109.

1. Official opponent, Strakhov E.M., PhD. 01.01.09, Thesis Defence from 10.06.13, Academ-
ic Council K41.051.05

2. Official opponent, Pyshnograyev 1.0., PhD 01.05.04, Thesis Defence 13.10.16, Academic
Council JT 26.001.35

v

1. Doctor of Physics and Mathematics, 01.05.01 - "Theoretical Foundations of Informatics and Cy-
bernetics", diploma DD Ne 007125 dated 12.12.2017, topis of the dissertation: "Approximation of
optimization problems for nonlinear elliptic systems with degenerate and singular coefficients"

Notes:

recognized professional with experience in research work on a specialty considered scientific-
pedagogical (scientific) worker, which has at least ten years of experience in scientific work at the
positions, that meet or are related in content relevant academic discipline;

recognized professional with experience with managerial experience on a specialty considered
scientific-pedagogical (scientific) worker, which has at least ten years of experience in scientific
work at the positions of head (deputy heads) enterprises (organizations and institutions), their divi-
sions, which involve direct management of employees, who work in professions, which responsible
or are related in content relevant academic discipline;

recognized professional with experience the experience of innovation on a specialty considered
scientific-pedagogical (scientific) worker, which has at least ten years of experience in scientific
work, aimed at creating objects of intellectual property rights (inventions, useful models, industrial
designs, composing (topographies) integral microcircuits, innovative proposals, varieties of plants,
animal breeds, scientific discoveries, computer programs, compilation of data (without data), their
use and commercialization;

recognized professional with experience with practical experience on a specialty considered scien-
tific-pedagogical (pedagogical) worker by profession, corresponding or related to the content of the
relevant discipline. This experience also includes work on the positions of head (deputy heads) en-
terprises (organizations and institutions), their divisions, which involve direct management of em-
ployees, who work in professions, which responsible or are related in content_relevant academic

discipline
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APPENDIX 8.1

Provision of Educational Facilities and Other Premises

Area of the premises (square meters)
. Includin
Ne Name of premise nEIUaIng
at all
own leased | for rent
1 | Educational facilities, including all
53317,1 | 53317,1 — —
premises for students, cadets, listen-
2 | ers (lectures, auditoriums, offices,
laboratories, etc.) 50 566,7 | 50566,7 — —
3 | computer laboratories 381,4 381,4 - -
4 | sports halls 2 369,0 2 369,0 — —
5 Premises for scientific and pedagog-
ical workers 4311,0 4311,0 — —
6 | Service rooms 3342,0 3342,0 - -
7 Library, 1 666,0 1 666,0 — —
including reading rooms 342,0 342,0 - -
8 | Hostels 46 441,0 | 464410 — —
2 996,9 2996,9 — —
9 | Canteens, buffets 899 6 899 6 B B
10 | Profilaktoriy, bases of rest L 615’9 1 615’9 ~ ~
11 | Medical items rooms 16,7 16,7 — —
12 Others 41% 419,6 - -
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APPENDIX 8.2

Equipment of Laboratories and Specialized Offices of the Graduation
Department of System Analysis and Control.

Name of laboratories, List of equipment, machinery, quantity
specialized offices, it's area
3/
1 7/1004 «Project Asus Tek P5B-MX/Intel P 4.631/DDR2
development». 51,8m2 1Gb/HDD 160Gb/FDD - 9 .,
ITK 10.3 CEL
1.3/256Mb/40Gb/3.57/32M - 7 .
2 7/1009 «Information Server Intel C2 D E8400GS-

Technology». 62,5m2 TD256E/500GB - 1 .,
ITK 2 «JIizep» 15-2300/P8H61-
M/4Gb/1Tb/DRW500W/Samsung — 3 .
Asus V2N68-AM Plus AMD Atlon 64
X2 4200+DDR-800 -3 .
Intel PENTIUM — 3
Biostar MCP6P M2 + AMD At lon—-3o0
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APPENDIX 11

Links for Main Documents of University

Ni

Document

Link (uk)

State license

http://www.nmu.org.ua/ua/content/study/admission/admi
ssion_office/admission_statute.php

https://mon.gov.ua/ua/ministerstvo/poslugi/licenzuvanny
a/vidomosti-pro-pravo-zdijsnennya-osvitnoyi-
diyalnosti/dnipropetrovska-oblast-|

Regulations regarding the
Organization of the Educational
Process

http://www.nmu.org.ua/ua/content/activity/us document
s/

3| Regulations on the organization of | http://www.nmu.org.ua/ua/content/activity/us_document
free choice of students ... s/
4| The Code of Academic Integrity of http://www.nmu.org.ua/ua/content/infrastructure/structur

State Higher Educational Institution
"National Mining University"

al_divisions/Internal guality higher education/%D0%9
A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%2
0%D0%B4%D0%BE%D0%B1%D1%80%D0%BEY%D
1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81
%D1%82%D1%96.pdf

Regulations on professional
development and training

http://www.nmu.org.ua/ua/content/activity/us document
s/

Regulations on the procedure for
carrying out the replacement of
competitive selection of vacant posi-
tions of scientific and teaching staff

http://www.nmu.org.ua/ua/content/activity/us _document
s/

The rules of time for planning and
accounting of educational,
methodological, scientific and
organizational work of scientific and
pedagogical workers of the state
higher educational institution
"National Mining University"

http://www.nmu.org.ua/ua/content/activity/us_docu
ments/%D0%9D%D0%9E%D0%A0%D0%9C%D
0%98%20%D0%A7%D0%90%D0%A1%D0%A3
%20%D0%97%20%D0%9F%D0%9B%D0%90%
D0%9D%D0%A3%D0%92%D0%90%D0%9D%
D0%9D%D0%AF%20%D0%A2%D0%90%20%D
0%9E%D0%91%D0%9B%D0%86%D0%9A%D0
%A3%20%D0%A0%D0%9E%D0%91%D0%9E%
D0%A2%D0%98%20%D0%9D%D0%9F%D0%9

F.pdf

Quality assurance policy

http://www.nmu.org.ua/ua/content/infrastructure
/structural_divisions/Internal_quality _higher_educ
ation/%D0%9F%D0%BE%D0%BB%D1%96%D1%82
%D0%B8%D0%BA%D0%B0%20%D1%8F%D0%BA%
D0%BE%D1%81%D1%82%D1%96%20%D0%9D%D0
%93%D0%A3.pdf
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http://www.nmu.org.ua/ua/content/study/admission/admission_office/admission_statute.php
http://www.nmu.org.ua/ua/content/study/admission/admission_office/admission_statute.php
https://mon.gov.ua/ua/ministerstvo/poslugi/licenzuvannya/vidomosti-pro-pravo-zdijsnennya-osvitnoyi-diyalnosti/dnipropetrovska-oblast-l
https://mon.gov.ua/ua/ministerstvo/poslugi/licenzuvannya/vidomosti-pro-pravo-zdijsnennya-osvitnoyi-diyalnosti/dnipropetrovska-oblast-l
https://mon.gov.ua/ua/ministerstvo/poslugi/licenzuvannya/vidomosti-pro-pravo-zdijsnennya-osvitnoyi-diyalnosti/dnipropetrovska-oblast-l
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/infrastructure/structural_divisions/Internal_quality_higher_education/%D0%9A%D0%BE%D0%B4%D0%B5%D0%BA%D1%81%20%D0%B4%D0%BE%D0%B1%D1%80%D0%BE%D1%87%D0%B5%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%96.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
http://www.nmu.org.ua/ua/content/activity/us_documents/%D0%9D%D0%9E%D0%A0%D0%9C%D0%98%20%D0%A7%D0%90%D0%A1%D0%A3%20%D0%97%20%D0%9F%D0%9B%D0%90%D0%9D%D0%A3%D0%92%D0%90%D0%9D%D0%9D%D0%AF%20%D0%A2%D0%90%20%D0%9E%D0%91%D0%9B%D0%86%D0%9A%D0%A3%20%D0%A0%D0%9E%D0%91%D0%9E%D0%A2%D0%98%20%D0%9D%D0%9F%D0%9F.pdf
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