QUALIFICATION CHARACTERIZATION
OF MAJOR FIELD OF STUDY “ECONOMIC MATHEMATICS”
FOR “MASTER OF SCIENCE” DEGREE
WITH PROFESSIONAL QUALIFICATION “MASTER OF MATHEMATICS”

Major "Economic mathematics" is of professional field 4.5 Mathematics. Education in a degree
,Master” has a regular form and lasts two years (four semesters).

General characteristics of the program: The students completed this major field of study have
specialized knowledge and skills in modern applications of mathematics and mathematical
modeling. By incorporating Informatics disciplines, ensure students' knowledge in the field of
information systems in the economy. Part of the courses are optional, which allows students to
prepare more thoroughly in their desired field of theory and applications of mathematics, and to
attend additional courses in mathematics, informatics, economics, insurance and other. The training
ends with a state exam or thesis defense, which will allow them to individually solve relevant to
mathematics and its application tasks.

Requirements to preparation of students completing this major field of study

Students completed MSc degree in Economic Mathematics have to possess following knowledge,
skills and competences:

e Skills to create a mathematical model of a situation to prove mathematical statements and
to solve problems with theoretical or applied nature;

e Ability to abstraction, logical development of formal mathematical theories and
establishing links between them;

e Ability for mathematical modeling of real world phenomena and describe through
mathematical apparatus of the studied processes and phenomena;

e Ability to deal with new tasks from different areas of knowledge;

e Ability to understand problems and derive the general regularities in them;

e Ability to formulate complex problems of optimization, decision making and to interpret
the obtained solutions in terms of the context of the problem to be solved:;

e Ability to make mathematical arguments and conclusions from them clear, precise and
accurate mathematical language, in oral and written form to those for whom it is intended
decision of the mathematical problem;

e Knowledge of the process of learning and teaching of mathematics in different levels of
training.

Career opportunities: The students completed this Master's program are prepared to apply
mathematical formalism and use new technologies in different application areas - banks, insurance
companies, the economy and trade, scientific research teams. Graduates of the Master's program
"Economic Mathematics" have the opportunity to continuing education at PhD degree. They can
work as lecturers and researchers in universities and research institutes.

Qualification characterization of Major field of study “Economic Mathematics” for MSc
degree is a basic document that determines rules for developing the curriculum. This
gualification characterization is conformed to legislation in the area of higher education in
Republic of Bulgaria.



CURRICULUM

Field of Study: Economic Mathematics, 2 years

First Year

First Semester

Plan A. For students who have previously completed

Plan B. For students who have previously

professional field 3.8. Economics or 3.7 | completed professional field 5. Technical
Administration and management (speciality | sciences or 4.1. Physical Sciences
Business Administration)
Compulsory Courses ECTS | Compulsory Courses ECTS
credits credits
Selected topics from algebra and geometry | 7.5 Micro and Macroeconomics 7.5
Mathematical analysis 7.5 Finance 7.5
Differential equations 7.5 Marketing 7.5
Programming and use of computers 7.5 Programming and use of computers 7.5
Second Semester
Compulsory Courses ECTS | Optional Courses from Group | ECTS
credits credits
Functional analysis 8.0 European programs and projects 7.0
Mathematical optimization 8.0 Risk management 7.0
Probability theory and statistics 7.0 Specialized statistical software 7.0
Optional Course from Group | 7.0
Second Year
Third Semester
Compulsory Courses ECTS | Optional Courses from Group Il ECTS
credits credits
Numerical methods 9.0 Finance and finantial operations 6.0
Financial mathematics 9.0 Insurance 6.0
Mathematical models in economics 6.0 Econometrics 6.0
6.0 Technologies, competition and | 6.0
Optional Course from Group Il business strategies in the 21st century
Fourth Semester
Compulsory Courses ECTS | Optional Courses from Group 111 ECTS
credits credits
Information systems in economics 5.0 Game theory 5.0
Stochastic models in economics 5.0 Monte Carlo Numerical methods 5.0
Optional Course from Group |11 5.0 Nonlinear dynamics and economics 5.0
Graduation 15.0 | Time series 5.0

TOTAL FOR 2 ACADEMIC YEARS: 120 CREDITS

Optional subjects

Students may study in addition as an optional course any course taught in the university, which

provides additional training according to their interests regardless of the faculty in which the

training is organized.




COURSES DESCRIPTION

COMPULSORY COURSES

SELECTED TOPICS FROM ALGEBRA AND GEOMETRY

Semester: 1 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Fall Semester

ECTS Credits: 7.5 credits

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.

Course Description: The curriculum examines issues from algebra and analytical geometry. The
basic concepts of sets, images, divisibility of numbers, polynomials, combinatorics and complex
numbers are given. Matrices, determinants, systems of linear equations and methods for solving
them are also studied, from analytical geometry vectors and actions with them, lines and planes,
lines and surfaces of the second degree are considered. The main task of the course is to provide
functional preparation for students of the specialty "Economic Mathematics™ for mastering the
other mathematical disciplines and applying their theoretical knowledge in solving specific
problems in economics.

Course Aims: The goal of this course is for students to be able to apply the studied theory to
modeling and solving real practical problems; to master one of the classical methods for studying
geometric objects - the analytical one; to be able to establish correspondence between algebraic
objects, to determine their properties and to be able to transfer the same to others that are difficult
to study.

Teaching Methods: Lectures, seminars, homework, consultations, control checks.
Requirements/Prerequisites: Basic knowledge from the school mathematics course.

Assessment: Written exam in the semester’s end on topics from tutorials and on topics from
lectures.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles:

1. 1 boxwunos, A., I1. Cunepos, K. Uakbpsn. 3agaun o anredpa. Benu, Codus, 2006.

2. Tenos, I'., C. MuxoBcku. T. MomnoB, Anredpa, YHUBEPCUTETCKO H3AaTEICTBO ,Ilancuii
Xunengapcku”, [lnosaus, 2006.

3. Heneke, K., K. Tonopos. OcHoBH Ha anrebpara. bnaroesrpan, IO3V “Heodut Puncku”, 2001.

4. Jlonynexos, C., K. HakbpsH. 3aaun o Teopus Ha yuciata. Peramus, 1999.



5. Houes, K., 1. JumutpoB, B. UykaHoB. PbKOBOACTBO 3a ympaXHEHHs 1O BHUCIIA airedpa.
Codus, 1976.

6. 3snkoB H., H. flakos, . Muxaiinos, Enemenrapna Teopus Ha uncinara, ®abep, Benuko
TspHOBO, 2008.

7. Muxaitnos, U., H. 3smnxo. Bucmia anre6pa u Teopust Ha ['anoa, ®adep, Benuko TwpHOBO,

2004.

Cunepos, I1., K. Yakbpsa. 3anucku no anreopa. Beau, Codus, 2006.

Bopucos A., Un. ['opkenos. JInneiina anrebpa u ananutuyna reomerpus, bi-m, 1999 r.

10. bopucoB A., M. Kamapcka. PpkoBOACTBO 3a pemiaBaHe Ha 3a/1aud IO JIMHEHHa anrebpa |
aHATUTUYHA reomeTpusi, bia-m, 1996 r.

11. Bopucos A., Wi. I'oxenos, Wn. Jumurposa. Jluneiina anredpa, biaroesrpam, 2009 r.

12. Bopucos A., Win. I'ioxernoB, Maremaruka [ wact, biaroesrpan, 2010 T.

13. I'vonoB A., H. CroeB, CoopHHK OT 3a7auu 1o aHamuTruyHa reomerpust. C., 2009 r.

14. Tumutpos /., u np. COopHUK OT 3a1a4u 1o JuHeiHa anredpa.C., 2010 r.

15. Jloues K., [I.Jlumutpos, JIluneitna anreodpa, C., 1977 r.

16. Cranunos I'p. Amanurnyna reomerpus, C., 1979 1.

8.
9.

MATHEMATICAL ANALYSIS

Semester: 1 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Fall Semester

ECTS Credits: 7.5 credits

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.
Course Description: The course includes the study of infinite number sequences and series, the
limit, continuity, and derivative of a function of one variable, as well as the study of the variation

and construction of graphs of functions of one variable. Indefinite and definite integrals are studied.

Course Aims: Mastering the basic methods for studying functions of one variable, as well as the
basic methods for solving indefinite and definite integrals.

Teaching Methods: Lectures, seminars, homework, consultations, control checks.
Requirements/Prerequisites: Basic knowledge from the school mathematics course.
Assessment: Written exam on seminar exercises and lecture material.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:
Basic Titles:



1.V. A. llin, V. A. Sadovnichi, B. H. Sendov, Mathematical Analysis, V. 1 and 2, Sofia, Science
and Art, 1989.

2. la. Tagamlitzky, Differential Calculation, Sofia, Science and Art, 1971.

3. la. Tagamlitzky, Integral Calculation, Sofia, Science and Art, 1971,

4. 1. Prodanov, N. Hadjivanov, I. Chobanov, Collection of problems of Differential and Integral
Calculation, Sofia, Science and Art, 1976.

5. V. Grozdanov, K. lordjev, A. Markovska, Guidance for solving of problems of mathematical
analysis- first part, “Neophit Rilsky” publishing house, Blagoevgrad, 2012.

DIFFERENTIAL EQUATIONS

Semester: 1 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Fall Semester

ECTS Credits: 7.5 credits

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.

Course Description: The course includes the study of the main types of differential equations of
the first and higher order. Systems of differential equations are also studied. Partial differential
equations of the first order are considered.

Course Aims: Mastering the basic methods for solving the considered types of differential
equations and systems of differential equations.

Teaching Methods: Lectures, seminars, homework, consultations, control checks.
Requirements/Prerequisites: Good knowledge of mathematical analysis.
Exam: Written exam on seminar exercises and lecture material.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. Differential Equations, 2008, http://www.sosmath.com/diffeq/diffeq.html (vam nmpeson - B FO3Y
-2011 1)

2. IlonusanoB II., I1.Kuranos, OOukHoBeHH nudepennuaniu ypaBHenus. FO3Y bmaroesrpan,
2000.

3. bopucoB A., Mn.I'tomxenos. Maremaruka, dact 3. EjleMeHTH Ha MHTETPaJIHOTO CMSTAHE.
EnemenTn Ha o6ukHOBeHHTe Audepentmaniu ypasuenus.b-n .2003r

4. bocc. B. Jlexiuu no maremaruke. uddepennmansuslie ypaBHeHus. M. 2004r.

5. XKuskoB A, E. Xopo3zos, O. Xpucros http://debian.fmi.uni-
sofia.bg/~horozov/DifferentialEquations/book.pdf (X.2007- 2008)



6. http://www.exponenta.ru/educat/class/courses/ode/themel/theory.asp 2013.

7. Ordinary Differential Equation http://www.mat.univie.ac.at/~gerald/ftp/book-ode/ode.pdf

8. Baiinos /1., K.UnumeB, PpkoBOACTBO 3a pelraBaHe Ha 3a/1a4M 10 OOMKHOBEHH AW(epeHIIHaTHI
ypaBuenus. FO3Y, bnaroesrpaz, 1992r. (yueOnuk u ppkoBocTBo Ha [l.baitnoB ot [1Y ce Hamupa
B O3V 6ubnnoTexara B roysiM Opoii eK3eMIUISIPH).

9. Ilymxkapos. /I. MaremaTtnuecku meroau Ha ¢pusukara.l. 1., FO3Y, b 1993r.

10. Oascronbu. JI. Iudpdepenunanbable ypaBHEHUS U BapualnoHHoe Beruucienue. M. 2000.

11. Jopo3zos, A. T./IparynoB. Busyanuzanus u aHaian3 UHBEPUAHTHBIX MHOXKECTB JTUHAMUYECKUX
cucrteM. Mocksa, 2003r.

12. Puszanuenxko. I'.MaremaTudeckue Moaenu B Onodusuke u sxonorun..M, 2003r.

13. Stewart J. Calculus. 111 ed. (AUBG). 1996.

14. Cn.Manomnos, A.J/leneBa u np. Buciia matematuka, gact 3. Texnuka, 1977r.

15. Metonuuecko pbKOBOJICTBO 3a pelllaBaHe Ha 3a/layu 1Mo matematuka, 4. 4, Texuuka, Codus,
1975r.- daiinoBeTe 0T pHbKOBOJICTBOTO Ca JIOCTHITHH 3a CTyAeHTHTE B 3aia 1-115)

PROGRAMMING AND USE OF COMPUTERS

Semester: 1 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Summer Semester

ECTS Credits: 7.5 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU*“Neofit Rilski” —
Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.

Course Description: The course "Fundamentals of Programming™ is an introductory course for
students majoring in "Economic Mathematics" (1st year, 1st semester students) in the field of
programming, programming languages, and algorithms. As such, it includes the examination of
topics for representing information in a computer, description and properties of algorithms, syntax
and semantics of programming languages, basic language constructs and their use, tools for
developing and testing programs. Visual Basic.NET is chosen as the working programming
language in the course.

Course Aims: The aim of the course is for students to acquire basic knowledge in the field of
programming and master the basic principles of programming. The knowledge gained through this
course will enable students to use a specific programming language, such as when solving problems
using a computer and implementing various algorithms, modeling a real problem and solving it.
Teaching Methods: Lectures, seminars, homework, consultations, control checks.

Assessment: written exam (test) on studied material

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.



References:

1. Schneider D., An Introduction to Programming Using Visual Basic Int. Ed., Prentice Hall,
Pearson Education Inc., 9th Ed 2014, (8th Ed 2010)

2. TamsroB U., (2012) YBon B nporpamupanero, YU "Heodut Puncku", ISBN 978-954-680-830-
1, COBISS.BG-ID — 1248729572

3. Conrod, P. & Tylee. L. (2019). Learn Visual Basic 2019 Edition: a step-by-step programming
tutorial. S.I.: KIDWARE SOFTWARE.

4. Zak, D., Programming with Microsoft Visual Basic 2012, Course Technology, Cengage
Learning, 6th Ed. 2014

MICRO AND MACROECONOMICS

Semester: 1 semester

Course Type: Lectures and seminars

Hours per week: 3 lecture hours and 2 seminar hours / Fall Semester

ECTS credits: 7.5 credits

Assessment: exam

Department: Economics, Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in the M.Sc. Curriculum of Economic Mathematics.

Short Description: The course should help first-year students from non-economic disciplines to
understand and make sense of the essence, internal connections and interdependencies between the
various objects and subjects in theoretical economics, which will help their correct orientation in
all general and specific disciplines that they will subsequently study in the course of their studies.
The course is primarily oriented towards the analysis of basic aspects of the theory and practice of
a democratic market economy. It clarifies basic methodological propositions and reviews economic
laws valid for the entire economic sphere /those of universal significance/.

Course Aims: The course aims to provide students with in-depth knowledge of the essential
characteristics of current economic systems, the basic principles of economic thinking, the
motivation in the actions of market entities. Emphasis is placed on views on the evolving models
of the market economy, the systems, structures and agents of market relations, the trends and
dynamics of the determining micro- and macroeconomic indicators.

Teaching Methods: Lectures, seminars.

Assessment: The discipline ends with an exam. The priority in the training is the practical and
independent work of the students. The knowledge, skills and competence are assessed during the
seminar classes, during the implementation of the current control, and the results achieved from
the assigned tasks and tests are of serious importance. The course of training in the discipline
includes the implementation of an incoming current control. Current control builds in students
responsibility for the assigned tasks, self-discipline, systematicity in preliminary preparation,
builds habits for optimizing time, develops logical thinking, skills for selecting and analyzing
information acquired from various information sources.

The current control is carried out through the following methods:



* Discussion, expression of one's own reasoned opinions regarding the topic treated in the seminar
classes;

» Verification of the acquired knowledge by solving tests on the taught material;
* Ability to present and successfully defend one's own ideas and solutions.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles

1. E. bosmmxuesa, M. Kvornep. OcHoBY Ha mKOHOMHUYecKaTa Teopus. biaroesrpasn 2005.

2. JI. Morosa. Ukoromuxkc. Yacr I u II. U3n. YHCC, Codus 2008.

3. U. Jumog. O6ma uxkonomuuecka treopusi. Mza. “Abarap”. B. Teproso 2004.

4. T. Xaptman. [1azapna uxonomuka. Yact I u 1. U3a. “Bynsect-2000”, Codus 2003.

5. E. CotupoBa. CoopHUK OT 3a1auu TecToBe 1o MmakpoukoHomuka. YHCC, Codus 2003.

6. [Ipod. Crossaun CaBos “Ukonomukc”, C. 1996 r. — B 1Ba ToMa.

7. Ilpod. Kamern Mupkosuy, “Uxonomuxc”, C. 2001 r.

8. [Inamen I1pueB — ,,Mukpoukonomuka” C.-ba. 2011 r.

Additional Titles

1. Ixx. M. Keitac. O0mia Teopust Ha 3aeTocTTa, nuxBata u napute. U3a. “Xp. bores”, Codus 1994.
2. M. ®puambH. HemupcerBoro Ha napure. Ennzonu ot MoneTapHara uctopus. MK “/lamsan SIkos”,
Codus 1994.

3. P. Puiiu. TpyasT Ha Hanmute. Kak na ce moarorsuM 3a kanutaiusma Ha XXI Bek. YHHB. U3/
“Cs. Kimument Oxpunckn”, Codus 1992.

4. P. Xaitn6ponep, JI. Tepoy. Mxonomuka 3a Bcuuku. WUzn. “Untepnpunt”, Codust 1993.

5. Yueben peunuk o ukonomukc. Tom [ u II. U3xa. “Cuena”, Codus 2003.

6. Ilpod. IMonp Camyancon “DxonHomuka”, M. 1976 r. /IlpenopbuMTEeIHO € Ja C€ IMOJI3BaT
y4eOHHIINTE HAa TO3U aBTOP — CAMOCTOSATENIHO WM B ChOBTOPCTBO ¢ Hopixayc Ha cbOTBETHHUTE
3arajHu e3Uld, KOUTO CTYACHTHT Biajee/

7. Ilpod. I'epuot Xaptman “Tlazapna nkonomuka”, C. 1992 r. — B 1Be yactu

FINANCE

Semester: 1 semester

Course Type: Lectures and seminars

Hours per week: 3 lecture hours and 2 seminar hour /Fall Semester

ECTS credits: 7.5 credits

Assessment: exam

Department: Finance and accounting, Faculty of Economics, SWU “Neofit Rilski” —
Blagoevgrad

Course Status: Compulsory course in the M.Sc. Curriculum of Economic Mathematics.



Short Description: The Finance discipline aims to provide students with basic knowledge in the
field of financing of commercial companies of different legal registration, the problems of their
financial and tax policy, the structure and management of the company's capital and assets, as well
as the effectiveness of investment decisions. The material is selected in accordance with the
planned hours and the specifics of the specialty, and within the framework of a reasonable
compromise between theoretical and practical-applied material, priority is given to the practical
side of the topics considered. The developed rich text material, case studies and practical tasks aim
to consolidate the knowledge obtained within the lecture course, to further develop it and seek its
real application in practice.

Course Aims: The goals and objectives of the course are for students to acquire knowledge about
the basic rules of financing and investing, valid for the corporate sector, and skills for independent
application of theoretical material in practice.

Teaching methods: Lectures, seminars.

Assessment: The course ends with an exam. The priority in training is the practical and
independent work of the students. Knowledge, skills and competence are assessed during the
seminar classes, during the implementation of the current control, and the results achieved by the
assigned tasks and tests are of great importance. The current control builds in students
responsibility for the assigned tasks, self-discipline, systematicity in preliminary preparation,
builds habits for optimizing time, develops logical thinking, skills for selecting and analyzing
information acquired from various information sources.

The current control is carried out through the following methods:

* Discussion, expression of own reasoned opinions regarding the topic treated in the seminar
classes;

* Presentation and defense of the theses set forth in the assigned written work;

* Verification of the acquired knowledge by solving tests on the taught material;

* Ability to present and successfully defend one's own ideas.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles

1. Y. Huxonos JI. CromnoBa E. CraBposa “Ilyonuunu ¢unancu” bOH bnaroesrpan 2010

2. CrosinoB, B., ®unancu, UK INanmuk, Codus, 2008

Additional Titles

1. R.A. Musgrave, P.B. Musgrave, L. Kullmer “Public Finance in Theory and Practice” McGraw-
Hill, Inc 1973

2. H. Rosen “Public Finance” Irwin McGraw- Hill 1998



MARKETING

Semester: 1 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Summer Semester
ECTS Credits: 7.5 credits

Department: Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.

Course description: In the process of training, sufficient information will be obtained about the
methods and approaches on how to properly solve the problems of production and sale of
companies' products, how to quickly adapt to the needs and changes in the market, why to
differentiate in relation to potential consumers, etc. The program provides for the consideration of
basic issues concerning the essence, role, means and capabilities of marketing, to further develop
the theoretical knowledge obtained in the field of marketing and to give it a practical focus and
completeness. Along with the presentation of fundamental knowledge, skills are formed for
applying this knowledge in practice. This determines the interdisciplinary nature of teaching and
training and the expected results that the knowledge obtained will support the study of both other
disciplines and disciplines with an economic and business focus.

Course Aims: This course aims to satisfy the students' need for knowledge about economic
methods of management in a market economy.

Teaching methods: Lectures, seminars.
Prerequisites: None required.
Assessment: Written exam on seminar papers and lecture material.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. XKenes, C. MnanenoBa, I'. MapkeTuHr. YHUBEPCUTETCKO H3aaTeNCcTBO ,,CTonancTBo, C.,
2012.
2. Alvin J. Silk, What Is Marketing?, Harvard Business School Presss, 2006

FUNCTIONAL ANALYSIS

Semester: 2 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Summer Semester
ECTS Credits: 8.0 credits

Assessment: exam

10



Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M.Sc. Curriculum of Economic Mathematics.

Course Description: The course includes studying the basic concepts of functional analysis. The
course includes studying the main types of functional spaces - metric, topological, linear, normed,
Euclidean and Hilbert spaces. The axiomatics of these mathematical objects is presented, a number
of properties and various applications are shown.

Course Aims: The discipline Functional Analysis is a basic mathematical discipline and aims to
present to students the modern achievements in the field of mathematical analysis and its
applications. The knowledge is necessary for studying Ordinary Differential Equations,
Mathematical Optimization, Numerical Methods, etc.

Assessment: Written exam. Students take two tests during the semester. After the end of the
semester, a written exam and an interview are held for a final grade.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:

1. A. N. Kolmogorov, S. B. Fomin, Elements of the theory of functions and functional analysis,
“Science”, Moskow, 1976.

2. A. A. Kirrilov, A. D. Gvashiani, Theorems and problems on functional anakysis, “Science”,
Moskow, 1979.

3. V. A Ilin, V. A. Sadovnichi, B. H. Sendov, Mathematical analysis, vol. and 2, "Science and
Art ", Sofia, 19809.

MATHEMATICAL OPTIMIZATION

Semester: 2 semester

Course Type: Lectures and tutorials

Hours per week: 3 lecture hours and 3 tutorial hours /Summer Semester

ECTS credits: 8,0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course Status: Compulsory course in the M.Sc. Curriculum of Economic Mathematics.

Short Description: The question of the existence of a solution to extremal problems is considered.
The main results and approaches for solving nonlinear optimization problems are presented: John's
theorem, Lagrange multiplier theorem, general nonlinear optimization theorem. It is also planned
to study the basics of convex analysis and the representability of sets: convex sets, convex hull of
a set, Radon's theorem and Hely's theorem, sum of sets and multiplication of a set by a number,

11



projection of a point onto a set, separability of convex sets, supporting hyperplanes, dimension of
convex sets, endpoints and the Minkowski-Krane-Milman theorem, cones, conjugate (polar) cones,
representation of convex cones, representation of convex sets, polyhedral sets, convex functions,
derivatives in direction, subgradients and subdifferentials, differentiable convex functions. After
this preliminary preparation, the main results of convex optimization are presented: Kuhn-Tucker
theorem, differential form of the Kuhn-Tucker theorem. The topic of quadratic optimization is also
considered.

The seminar and laboratory classes will study the theory and methods of linear optimization:
general and canonical linear optimization problems, geometric methods for solving two-
dimensional linear problems, simplex methods, artificial basis methods (M-methods) for solving
the canonical problem with an unknown initial basis, duality in linear optimization; classical
transportation problems, finding an initial support plane, distribution methods and potential
methods for solving the transportation problem, integerity of the transportation problem,
transportation problems with restrictions, assignment problems. On this basis, matrix games are
studied: minimax theorem (by John von Neumann), geometric methods for solving 2 x 2, 2 x n, m
X 2 games, as well as the relationship between matrix games and linear optimization.

It is planned to use software products that implement the methods under consideration.

Expected results: mastery of the main theoretical results, application of the studied methods for
solving problems, programming of (some of) the methods.

Extracurricular activities in the course include: mastering the lecture material, homework,
coursework, work in the library, work in the computer room, preparation for tests, etc.

Course Aims: The objective and main task of studying the course Mathematical Optimization is
for students to acquire knowledge of the main theoretical results and methods for solving different
classes of optimization (extreme) problems.

Prerequisites: Studying the course requires basic knowledge of mathematical analysis, linear
algebra and analytical geometry.

Assessment: The exam is written and consists of two parts.
Part | — problems.
Part Il —theory.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:
Basic Titles:

1. P. Kenderov, G. Hristov, A. Dontchev — “Mathematical Programming”, Kliment Ohridski Sofia
University Press, Sofia, 1989 (in Bulgarian).
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2. “Mathematical Programming Problem Book”, Kliment Ohridski Sofia University Press, Sofia,
1989 (in Bulgarian).

3. Stefan M. Stefanov — “Quantitative Methods of Management”, Heron Press, 2003 (in Bulgarian).
Additional Titles:

4. Stefan M. Stefanov — “Separable Programming. Theory and Methods”, Kluwer Academic
Publishers, Dordrecht — Boston — London, 2001.

5. Hamdy A. Taha — ,,Operations Research. An Introduction”, 9-th ed., Prentice Hall, USA, 2010.

PROBABILITY THEORY AND MATHEMATICAL STATISTICS

Semester: 2 semester

Course Type: Lectures and labs

Hours per week: 2 lecture hours and 2 labs hours /Summer Semester

ECTS credits: 7,0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course Status: Compulsory course in the curriculum of the specialty “Economic Mathematics”

Short Description: The course is developed as a basic course in probability and statistics. The aim
of the course is to familiarize students of the specialty “Mathematics” in the third year of their
studies with some basic ideas and methods of probability theory, with a view to using them in the
modeling of processes and phenomena in the field of natural science and computer analysis, as well
as in the elementary modeling of social processes and phenomena in society and life. With the help
of this course, students will acquire knowledge in stochastics, useful for their educational activities,
as well as for their future experimental or scientific activities. The course includes laboratory
exercises in order to illustrate the learning process and acquire practical skills in working with MS-
Excel extensions, as well as with application packages.

Course Aims: After completing the course, students should gain knowledge about the basic
concepts of probability and statistics and their relationship with:

e Decision Theory

e Estimation Theory

e Decision Theory for Small Samples

e Testing hypotheses about the type of empirical distribution.
Students should gain knowledge about the interdisciplinary nature of stochastics and discover the
connections between Mathematics-Informatics-Physics-Economics and many other scientific
fields.

Teaching methods: lectures, discussion, laboratory exercises

Prerequisites: Students must have studied the disciplines ‘“Mathematical Analysis” and
“Information Technologies”

Assessment:
» current control - 50% of the grade
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* written exam-test 50% of the grade
The course is considered successfully completed with a minimum of 65% of the maximum score.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:

Basic Titles:
1. Kapampanosa E. UnTepakTBHO 00y4€eHHE IO BEPOSITHOCTH U cTaTucThKa, FO3Y, 2010
2. Jumutpos, b., Sues, H., BepostHocTr u cratuctuka, 1990, Codusi.
3. Kammuos K.,CraTucTideckn METOIM B TIOBEICHYCCKUTE U colfnainnTe Hayku, HBY, 2010
4. TI. KomanoB, B. Honuera, C. XpucroBa, BepoATHOCTH W CTaTHCTHKA, PHKOBOJICTBO 3a
permaBaHe Ha 3a7a4dd, YHUBEPCUTETCKO M3AaTeICTBO ,Ilancuii Xunengapcku”, 2012, ISBN 978-
954-423-796-7
Additional
1. http://www.teststat.hit.bg
2. Manarepora P., B. Kioposa, Cratucruka B Typusma, F03Y,2009

NUMERICAL METHODS

Semester: 3 semester

Course Type: Lectures and labs

Hours per week: 3 lecture hours and 2 labs hours /Summer Semester

ECTS credits: 9.0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course Status: Compulsory course in the M.Sc. Curriculum of Economic Mathematics.

Short Description: A detailed study of interpolation as a way of approximating functions given in
tables is planned: classical interpolation problem, Lagrange's interpolation formula, interpolation
error (formula and error estimate), divided differences and Newton's interpolation formula with
divided differences, finite differences and finite difference interpolation formulas, interpolation
with spline functions (linear and cubic splines), Hermite's interpolation problem, inverse
interpolation. Another basic approach to approximating functions is also considered - mean square
approximations (least squares method). A place is devoted to the topics of numerical differentiation
and numerical integration - Newton-Coates quadrature formulas (rectangle, trapezoid and Simpson
formulas) and Gauss. The study of the main methods for numerically solving nonlinear equations
is planned: chord method, secant method, Newton's method. Another important topic is the solution
of systems of linear equations, which is achieved in many mathematical, physical, technical, etc.
problems: exact methods - Gauss and Gauss-Jordan methods, triangular decomposition method
(LU-method), Cholesky method (square root method); iterative methods - simple iteration method
(Jacobi method), Seidel method. It is planned to study the methods for numerically solving the
Cauchy problem for ordinary differential equations (ODE) of the first order - Euler method, Runge-
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Kutta methods, Adams methods; numerical solution of the boundary value problem for ordinary
differential equations of the second order.

It is planned to get acquainted with software products that implement some of the considered
methods.

Course Aims: The objective and main task of studying the course Numerical Methods 1 is for
students to acquire knowledge of the basic numerical methods of mathematical analysis, algebra
and differential equations, which are used in solving various technical, physical and other
problems.

Prerequisites: Studying the course requires basic knowledge of mathematical analysis, linear
algebra and analytical geometry.

Assessment: The exam is written and consists of two parts.
Part | — problems.
Part 1l — theory.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:

Basic Titles:

1. bn. Cenpnos, B. TlonoB — “Uucnenn meronu”, 1 wact, YHUBepcuTeTCKO mM3maTescTBo “CB.
Kmument Oxpuncku”, Codus, 1996; II wact, “Hayka u uzkycto”, 1978.

2. b. bosoB — “Jleknuu no yucnenn metoau”’, Codus, 1995.

3. KonektuB — “COOpHHUK OT 3aJaydl IO YHUCICHU METOIW~, 2-pO H31., YHHBEPCHTETCKO
m3narenctBo “Ce. Kimument Oxpuncku”, Codus, 1994.

4. M. KacuueB — “PbpKOBOACTBO 10 uncieHn Metoan”, u3f. “Maptunen”, Codus, 1994.

5. R. L. Burden, J. D. Faires — “Numerical Analysis”, ”, 9-th ed., Cengage Learning, Stamford, CT,
USA, 2010.

6. J. D. Faires, R. L. Burden — “Numerical Methods”, Brooks/Cole Publishing Company, Pacific
Grove, CA, USA, 2002.

7. S.M. Stefanov — “Numerical Analysis”, MS4004-2203, Limerick, 1998.P. Kenderov, G. Hristov,
A. Dontchev — “Mathematical Programming”, Kliment Ohridski Sofia University Press, Sofia,
1989 (in Bulgarian).

FINANCIAL MATHEMATICS

Semester: 3 semester

Course Type: lectures and seminars

Hours per Week: 3 lecture hours and 2 seminars hour / Fall Semester
ECTS Credits: 9.0 credits

Assessment: exam
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Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M. Sc. Curriculum of Economic Mathematics.

Course Description:

The training in the subject includes studying the basic concepts of financial mathematics, financial
calculations used in banking practice. Students also become familiar with the basics of statistical
databases and receive information about models and trends that may arise, their usefulness in
assessing and making decisions in certain activities in the banking sector. For this purpose, the
theory, tools and application of statistical methods that have become established in various banks
are emphasized, namely: collection, organization and presentation of statistical data; presentation
of statistical information; descriptive statistics; dispersion; correlation; indexing; time series
analysis. Practical applied methods related to the use of various quantitative methods in economics
are treated - types of interest and their calculation, features of discount operations and techniques
of discounted cash flows; preparation of repayment plans and methods for calculating the
profitability of financial instruments.

Course Aims: The Financial Mathematics course aims to offer a thorough and detailed
understanding of the concepts, principles, approaches and techniques in the field of financial
calculations. Teaching methods: The course is held in lecture halls together with students from
both Master's programs in "Economic Mathematics”. Exercises are held in groups, usually
consisting of 25 students.

Prerequisites: Students should have knowledge and skills in calculations in the financial field,
application of discounting operations and discounting of cash flows, repayment plans for loans.

Assessment: Written exam. Students take two tests during the semester. After the end of the
semester, a written exam and an interview are held for a final grade.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:

1. MeiicoH, A., bpayn, J1., [lerpos, C., ®unancoa marematuka, MbU, Codus, 2012, .

2. Houes, J., Hukonaes, P., IleTkos, ﬁ., ®duHancoBa Maremaruka, Bapna, Yuus. U3nar. Hayka u
nkoHomuka, 2010, ISBN: 978 954 21 0499 5.

3. Honues, P., ®unancosu uzuncicuus, HBY.

4. Vosxkos, U. [letkos, B., ®unancoBa maTemaTnka, ,,HoBa 38e31a”, Codus, 2001,

ISBN: 954 8981 32 7.

5. Van Horn, J., Vachowicz Jr., Fundaments of Financial Menagement, Prentice Hall, Upper Saddle
River, New Jersy 07458, 2001.
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MATHEMATICAL MODELS IN ECONOMY

Semester: 3 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours and 1 seminars hour / Fall Semester

ECTS Credits: 6.0 credits

Assessment: exam

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Compulsory course in M. Sc. Curriculum of Economic Mathematics.

Course Description: The presented course on mathematical models in economics examines
models that are often used in macro- and microeconomics. The set of mathematical models that to
one degree or another correctly describe economic processes can be united under the name
"Mathematical Economics”. This includes models of production activity (the so-called real
economy) and financial and credit activity. The course presents methods of modeling pricing and
taxation. From the point of view of mathematics, issues of forecasting and regulation of the
economy are considered and analyzed.

Course Aims: The course presented in the program introduces mathematics students to
mathematical models of economic phenomena, it provides an opportunity to study the possibilities
of applying these models and methods in practice.

Teaching methods: lectures and seminars
Assessment: written exam

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:
Basic titles:

1. E. B. bepexxnas u np. Maremarndeckue METOJbI MOJICTUPOBAHKUS KOHOMHYECKHX CHCTEM.
Mocksa. 2006.

2. B. A. KonemaeB. Marematucekas skonomuka. M. FOuutu Jlana, 2002.

3. C. B. lOnuH. MaTtematuka B 3koHomuke. Tyna, PI'TOVY, 2009.

4. 3. Ilerepc. Xaoc u MOPSIIOK HA PhIHKAX KanmuTaia. HOBBIM aHaTUTHYSCKUN B3I HA ITUKIIBI,
LIEHBl 1 U3BMEHYUBOCTh phIHKA. MockBa, 2011.

5. H. 1O. I'pei3una. MareMatudeckie METO/bI MCCIEIOBaHUS Onepaluii B 9koHOMHKe. MOCKBa,
EOOU, 2008.

6. O. O. 3amkoB. MaTeMaTH4eCKHe METOAbI B 9KOHOMHUKE. MockBa, MI'Y, 2001.

7. A. C. CononoBHUKOB U Jp. MaTemaTHka B 5KoHOMUKe. B 2-x gactax, Mocksa, 2000.

8. C. A. MuHOK. MareMaTudeckre METOIbl 1 MOAETH B 3KOHOMUKE. MockBa, ThTpa mai.

9. B. A. Manyrun. MaremaTuka as1s 5KoHOMUCTOB: JIuHeitHas anre6pa, Mocksa, MI'Y, 2006.
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10. B. 1. Maneixun. ®unancosas MateMaTtrka, Mocksa, 2003.

11. Y. H. Macrsesa u ap. U3cnenoBanue onepauuii B s3koHoMuke, Mocksa, 2003.

12. M. 1O. Adanackes u np. U3cnenoBanue onepanuii B 3xoHomuke, Mocksa, 2003.

13. 1. [TonuBanoB, I1. KutanoB O6ukHOBeHU nudepeHnranau ypasaeHus. biaroesrpam, 2000.
14. B. bocc. Jlekuu no maremaruke. Juddepennuansasie ypaBaenus, Mocksa, 2004.

15. DifferentialEquations, 2008, http://www.sosmath.com/diffeg/diffeq.html

16. E. Xopo3os. http://debian.fmi.uni-sofia.bg/~horozov/ DifferentialEquations/book.pdf

17. Ordinary Differential Equation http://www.mat.univie.ac.at/~gerald/ftp/book-ode/ode.pdf

18. A. Jlopo3os, T. [IparynoB. Busyanm3anusi v aHaIi3 HHBEPUAHTHBIX MHOKECTB JTUHAMHYCCKUX
cucteM, Mocksa, 2003.

19. J. Stewart. Calculus. 111 ed. (AUBG). 1996.

Additional titles:

1. B.I1. ApsixoHoB, B. 1. A6pamenkoBa, B. Kpyrios. Matlab 5 ¢ makeramu pasmupenus. Mockaa,
2001.

2. C. IlopuraeB. Beruncnurensnas matemaruka. Cankr [lerepOypr, 2004.

3. C. II. Kannma, C. Kyparomos, I'.Manunenxwuii. CuHepreTnka u mporuo3sl Oyaymiero. Mocksa,
2003.

4. B.-b. 3anr. Cunepreruueckas skoHomuka. Mup, Mocksa, 1999.

5. I'. Manuneukuii, A. IlorarnoB. CoBpeMeHHbIE MPOOIEMbl HEMMHEHHOW MuHaMHKH. MOCKBa,
2002.

6. M. TaceB. MynTuMenuitHu MaTeMaTH4ecKH KypcoBe W cuHepreTnka. B c6.: KauectBoTo Ha
YHUBEPCUTETCKOTO 00pa3oBaHHE — OMUT, €BPOIEHCKH M3MEPEHHs] U HOBU NPEIU3BHKATEINICTBA,
bmaroesrpan, 2002, ctp. 77-90.

7. M. TaceB. B TbpceHe Ha ChI03 MEXKIy CHHEpreThkara u obOpa3zoBaHueTo mpe3 XXI Bek, .
[Temaroruka, xu. 10, 2001., cTp. 3-28.

8. I1. bozaposa, M. Taces, . UBanoB. MHbOpMaIMOHHUTE TEXHOJIOTUH KaTO U3XOJ] OT KpU3ara
Ha YHUBEPCHUTETCKOTO oOpa3oBanue. B c0. KauecTBOTO Ha YHHMBEPCHTETCKOTO 0Opa3oBaHHE,
bnaroesrpan, 2002, ctp. 68-77.

INFORMATION SYSTEMS IN ECONOMICS

Semester: 4 semester

Course type: Lectures and seminars

Hours per Week: 1 lecture hour and 3 seminar hours seminars per week / Summer Semester
ECTS Credits: 5.0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course status: Compulsory Course in M. Sc. Curriculum of Economic Mathematics

Course description: The course includes the following sections:
* Information Society;
» Computer Systems — Basics;

* Operating Systems;

18



* Application Software Systems;
* Application Systems in Business;

» Application Systems in Communications. In terms of its structure and content, the course
coincides with similar courses in a number of reputable universities around the world.

Course Aims: The course aims to provide students with knowledge of basic information
technologies and systems and their applications in business. Teaching Methods: In lectures, the
theoretical material is extensively presented, supported by numerous examples, which is
implemented in different variations during laboratory classes. The exercises are conducted in the
university's computer laboratories.

Prerequisites: Basic knowledge from the programming course is required.

Assessment: Written exam. Students are required to successfully complete two tests during the
semester. The two test scores constitute 40% of the final semester grade. After the end of the
semester, a written exam and interview are held, after which the final grade is given.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. ITnamenka boposcka, Kommtorepuu cuctemu, Cuena, 2009.

2. Anren AnrenoB, YueOHa cpea 3a o0ydeHue no enekrpoHHu tadmumm, Codus, 2012.

3. Mapcen I'anue, [IpemunaBane kpM Linux + CD, Codrllpec, 2010.

4. Windows Vista - B tecau cronku, Codrllpec, 2010.

5. Benmucnag J>xam6a3oB, Ye0 6a3zupanu norpedutencku uarepdeiicu, HBY, 2011.

6. 'eopru Unues, umutsp AtamsiH, Mpexu 3a TaHHM U MUHTEpHET KOMyHUKanuu, HoBu 3HaHus,
2009.

7. Henuc Komucuuuenko, HTML 5 & CSS 3 - npaktuuecko nporpamupaHe 3a HauMHaCIIH,
Acenepmu, 2012.

8. Anera 3ameBa, Mudopmanuonnu cucrtemu - IlpwiokeHue B ONEpaTHBHOTO YIPABJICHHE,
Codwus, 2012.

STOCHASTIC MODELS IN ECONOMICS

Semester: 4 semester

Course type: Lectures and seminars

Hours per Week: 2 lecture hours and 2 seminar hours per week / Summer Semester

ECTS Credits: 5.0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course status: Compulsory Course in M. Sc. Curriculum of Economic Mathematics

Short Description: The main topics to be considered:
e basic economic tasks that require stochastic modeling;
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e construction of stochastic models of real problems of economy and analyzing them;
e practical ability to construct stochastic models and etc.

Course Aims: The aim of the subject is for students to acquire theoretical knowledge and practical
experience in building stochastic models in economics. Main tasks:

e Recognize basic stochastic models;
e Work with ready-made models;
e Compile and parameterize simple stochastic models.

Expected results are the development of skills for applying stochastic models to solve economic
problems.

Teaching methods: lectures and seminars

Assessment: The semester exam is in two parts:

Part 1. Test, which includes tasks on the topics from the syllabus.

Part 2. Includes development and defense of a project, and a description of the IT used.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles:

1. Anacasp Cmut. MaremaTuuecko BbBeneHUE B MkoHoMuKarta. M3n. ,,Kn. Oxpuacku” 2000 2.
Oksendal B., StochasticDifferentialEquations, 6th edition, Springer, 2003.

3. Ross S.M., Introduction to ProbabilityModels, 10th edition, AcademicPress, 2010.

4. boxkoBa M., Ciyuaiinu npouecu, 2012

Additional Titles:

1. Grimmett G., Stirzaker D., ProbabilityandRandomProcesses, 3rd edition, Oxford
UniversityPress, 2001.

2. dumutpos b., SlueB H., BeposTHOCTH U CTaTUCTHKA, Y HUBEPCUTETCKO U3/IaTEIICTBO
”Cs. Kimument Oxpuacku’, 2002.

3. CtostnoB M., CTOXacTHYHH TIPOLIECH — Teopus U npuiokenue, Hayka u nskycrso, 1978
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OPTIONAL COURSES

EUROPEAN PROGRAMS AND PROJECTS

Semester: 2 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours + 2 seminars per week/Fall Semester
ECTS Credits: 7.0 credits

Assessment: exam

Department: Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The lecture course on the subject “European Programs and Projects” covers
both basic general topics on the institutions, policies and programs of the European Union, as well
as specific problems of the development and financial management of projects for applying for
national and international funding. Special emphasis is placed on the specifics of project funding
under the European Union programs.

Course Aims: The aim is for students to gain in-depth knowledge in the field of project
development and financial management, by becoming familiar with the main approaches and
techniques for applying for national and international funding and the possibilities for their
application in modern conditions.

Teaching Methods: In order to ensure quality training for students, the subject “European
Programs and Projects” flexibly combines different methods and forms of training: lectures on key
topics, case studies and independent work. The forms of control are also consistent with the nature
of the subject — conducting control checks in the form of tests, discussion of case studies during
classroom sessions and a written exam to test knowledge.

Prerequisites: Good mastery of the material provided in the main topics of this curriculum is
conditioned by prior preparation in the disciplines "Economics”, "Finance"”, "Management”,
"Accounting”, "Microeconomics", "Macroeconomics”, "Law", etc.

Assessment: The discipline ends with an exam at the end of the semester. The priority in the
training is the practical and independent work of the students. Knowledge, skills and competence
are assessed during classroom work, during the implementation of the current control, and the
results achieved by the assigned tasks and tests are of serious importance. The course of study in
the discipline includes conducting current control of each seminar session. The current control
builds in students responsibility for the assigned tasks, self-discipline, systematicity in preliminary
preparation, builds habits for optimizing time, develops logical thinking, skills for selecting and
analyzing information acquired from various information sources.

The current control is carried out through the following methods:

* Presentation and defense of the theses set out in the assigned written work;

* Verification of the acquired knowledge by solving tests and control checks on the taught material.
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Registration for the course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. Crowunosa, . (2017) Eeéponeiicku npozpamu u npoexkmu, bOH, briaroesrpan

2. European Commission (2004) Project Cycle Management Guidelines, EuropeAid
Cooperation Office, Brussels

3. Novartis Foundation for Sustainable Development (2011) Project Management
Handbook: A Working Tool for Project Managers, NOVARTIS

4. Munuctepcku cbBeT Ha PemyOmuka bonrapus, Hugopmayuonna cucmema 3a
ynpagnenue u Haodnooenue nHa cmpykmypuume uncmpymenmu na EC ¢ Bvacapus
(MCYH), http://umispublic.government.bg/

5. Munucrepcku cwBer Ha PenyOnuka bowarapusi, Eounen ungopmayuonen nopman:
Cmpykmypnu ponoose na Esponeiickus cwio3, http://eufunds.bg/bg/

6. Munucrepckun chBeT Ha PenyOmmka benrapus, Onepamuenu npocpamu 2014-2020,
http://eufunds.bg/bg/page/1165

7. donpauus 3a pazBuTre Ha npeanpuemadectsoto (2004) EBponeiicku nporpamu —

PBHKOBOJICTBO 3a MOI'bJIBaHe Ha (GopMyJIsp 3a KanauaaTcreane, Codus

RISK MANAGEMENT

Semester: 2 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours + 2 seminars per week/Fall Semester

ECTS Credits: 7.0 credits

Assessment: exam

Department: Finance and accounting, Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: Theoretical foundations of business decision-making in the conditions of risk
and uncertainty. Risk in business decisions. Main directions in the theory of business decisions.
General characteristics of the “tools” for the effectiveness of business decisions in the conditions
of risk and uncertainty. Principles and practice of business decisions in the conditions of risk and
uncertainty. Business decisions and the organization’s management system in the conditions of risk
and uncertainty. Personal and situational factors in business. Techniques of the preparation phase
of business decisions. Techniques in the selection, implementation and control of decisions.
Challenges facing business decisions in “Knowledge Organizations”. Initial concepts for “change
to succeed in the future. “Economic behaviorism” and the phenomena of collective decision-
making. Possibilities of games as a business procedure in the field of decisions. Situational role-
playing game “meeting”. Educational role-playing games. Story games in heterogeneous problem
situations.
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Course Aims: The aim is to satisfy the students’ need for knowledge about risk and uncertainty
in the information society and the behavior that is required of them in this regard in the
organizations where they will work. In the process of training, sufficient information will be
obtained about the approach, models, practices and forms of how to correctly formulate problems,
effectively conduct a dialogue and act jointly to solve them in conditions of dynamic changes and
uncertainty. The course is consistent with the planned timetable, allowing to master the principles,
techniques, possible heuristics and forms for making and implementing effective business
decisions.

Teaching methods: Training in the course is carried out in the form of lectures and seminars,
which are conducted in the established traditional manner.

Assessment: The training in the discipline is carried out in the form of lectures and seminars. The
discipline ends with an exam. The priority in the training is the practical and independent work of
the students. The knowledge, skills and competence are assessed during the seminars, during the
implementation of the current control, and the results achieved from the assigned tasks and tests
are of great importance.

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.
References:

1. 'abpoBckwu, P. u np., ,,Koprioparusen puck MeHUKMBHT *, CBHIIOB, 2004;

2. Teoprues, P., "VYmopaBieHueTo Ha pucka H 3acTpaxoBaHeTo'", y4eOHO IOMaraio
http://lwww.rgeorgiev.com/p/blog-page_2744.html, 2010;

3. Bacunes, B., ,,PuckoBo-06a3zupan Ham3op BBpXy paboTaTa Ha HEKHBOTO-3aCTPaxXOBATEITHUTE
npyxectBa B benrapus”, uzn. ,,dabep”, 2010;

4. Hapen0a 3a pena 1 MeToAMKaTa 3a 00pa3yBaHe Ha 3aCTPAXOBATEIHUTE PE3EPBH;

5. 3acTpaxoBareieH KOJeKC;

SPECIALIZED STATISTICAL SOFTWARE

Semester: 2 semester

Type of Course: Lectures, seminars

Hours per week: 2 hour lectures, 2 hour seminars /Summer Semester

ECTS credits: 5.0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU “Neofit Rilski” —
Blagoevgrad

Course Status: Optional course in the M. Sc. Curriculum of Economic Mathematics.

Course description: The course is developed as an extension of the basic course in probability
and statistics. The aim of the course is to familiarize students with the essence and numerous
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applications of non-parametric statistical methods as well as with the possibilities for implementing
some of these procedures with the help of Information Technology (MS-Excel, VBA, Mathlab,
etc.).

The structure and content of the course are tailored to the students' knowledge of informatics and
probability and statistics obtained in the relevant courses. The topics of the curriculum are related
to all disciplines that require analysis of empirical data.

Course Aims: After completing the course, students should be able to:
» apply the methods of non-parametric statistics

 implement specific applications using various technological tools.
Teaching methods: seminar, discussion, exercises

Prerequisites: Students must have studied the disciplines ‘“Probability and Statistics” and
“Information Technologies™.

Assessment:

* coursework - 30% of the grade

* written exam-test 70% of the grade

The course is considered successfully completed with a minimum of 50% of the maximum score.
Methods of teaching: seminars, tutorials, discussions, project based method.

Pre- requirements: Probability and Statistics, Information Technology

Assessment and Evaluation

Project- 30%

Final Test- 70%

The course is successful completed with at least 65% of all scores.

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles

1. Kapampanosa E. UnTepakTuBHO 00y4ueHHE MO BEPOSITHOCTU U cTaThcTuKa, FO3Y, 2010

2. Kanunos K.,Cratuctuuecku METO/IM B OBEAEHUYECKUTE U coltnanaute Hayku, HBY, 2010
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3. II. Konanos, B. Honuesa, C. XpucrtoBa, BeposTHOCTH U CTaTUCTHKA, PHKOBOACTBO 3a
pelaBaHe Ha 3a/1auu, Y HUBEPCUTETCKO M31aTecTBO ,,Ilancuit Xunennapcku”, 2012, ISBN 978-
954-423-796-7

4. G.Freiman,Exploratory data analysis,J., Isr.Math, 2002

Additional Titles:

1. http://www.teststat.hit.bg

2. Magreposa P., B. KiopoBa, Craructuka B Typusma, O3V, 20009.

FINANCE AND FINANCIAL OPERATIONS

Semester: 3 semester

Course Type: lectures

Hours per Week: 3 lecture hours per week/Fall Semester

ECTS Credits: 6.0 credits

Assessment: exam

Department: Finance and accounting, Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The course "Finance and Financial Operations™ aims to familiarize students
with the basics of capital market theory, as well as the most important institutional foundations of
stock exchange trading and stock exchange operations. The material is selected in accordance with
the planned timetable and the specifics of the specialty, and within the framework of a reasonable
compromise between theoretical and empirical material, priority is given to the relationship
between economic theory and the real market behavior of investors, issuers and other market
agents. For this purpose, some topics are considered that do not appear in the curricula of stock
exchanges and financial markets for other economic specialties. The discipline is one of the main
disciplines in the training of specialists with higher economic education from all specialties. It
specifies many theoretical positions related to micro and macroeconomics, while providing specific
practical knowledge necessary for successful work in a competitive market environment.

Course Objective: The course aims to provide students with the necessary theoretical knowledge
to enable them to interpret the economic behavior of investors, issuers, speculators, stockbrokers
and financial supervision authorities correctly. Teaching methods: Lectures are conducted in the
classical manner, with students being introduced to the material taught sequentially. Each lecture
begins with a brief introduction and a connection to the previous material. During the lectures,
questions are asked related to the previous material and questions introducing the new material.
The lectures are richly illustrated with graphic materials and the use of multimedia. In the exercises,
the material is oriented towards the use of computer programs in solving practical problems.

Assessment: The course ends with an exam. The course gives priority to the practical and
independent work of the students, which is planned to be individual and in working groups.
Knowledge, skills and competence are assessed in the preparation of both practical exercises and
homework, computer tests and coursework.
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Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

Basic Titles:

1. Kpyrman I1. P., Mexnynaponen nkonomukc, YHCC, Codust 2014

2. T'anueB I'. T., ®unancure karo cucrema, biaroesrpazn, 2010

3. [Tonos /., llennu xamxa u pongosu 6opcu, Cuena, 2001 r., 367 c.

4. CrosinoB C., ®1oubpcH, ONIUU U CHHTETUYHH IICHHU KHIKa, Tpakus-M, 1999 r., b

5. I'anueB I'., CraBpoBa E., MexnyHaponuu ¢uHaHcH U (puHaHCOBa MOJUTHKA, biaroeBrpap,
2009.

Additional Titles:

1. 50 Years of Money and Finance: Lessons and Challenges, SUERF, 2013

2. Madura J., Financial Markets and Institutions, South-Western College Publishing, 2001

3. Douglas L. G., Bonds Risk Analysis, New York Institute of Finance, 1990

4. Hyman D., Economics, IRWIN, 1988

5. Gandolfo G., International Monetary Theory and Open Economy Macroeconomics, Springer
Verlag, 1987

6. Banking Sector Development in Central and Eastern Europe, Institute for EastWest Studies,
1996

7. Buckle M., Thompson J., The UK Financial System: Theory and Practice, Manchester
University Press, 1999

8. Block S., Hirt G., Foundations of Financial Management, RICHARD D. IRWING, INC., 1984
9. Ganchev G., Macroeconomic Problems (The Currency Board Arrangement; Maastricht Criteria;
Macroeconic Policy), in Monitoring of Bulgaria’s Accession to the European Union, Friedrich
Ebert Stiftung, Sofia 2000

10. CroumenoB, Mum4o, @uHaHCcHpaHe Ha MeXayHapoaHaTa Teproeus, Codus, 1999

11. XpucrtoB M., Xpucros C., Kuura 3a napute, ABAI'AP, 2002

12. Vopnanos H., Muectuimontu donmose: CTPYKTypa, MCHUIDKMBHT, OLIeHKa, BapHa 2002.
13. Henocku, Hukomaii, CBo6oHuTe apu, nznareiactso “IIpod. Mapun punos”, BAH, Codus,
2000 r.

INSURANCE

Semester: 3 semester

Course Type: lectures

Hours per Week: 3 lecture hours per week/Fall Semester

ECTS Credits: 6.0 credits

Assessment: exam

Department: Finance and accounting, Faculty of Economics, SWU*“Neofit Rilski”” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics
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Course Description: The types of insurance considered enable future financiers and accountants
to be oriented and familiar with the main problems of insurance, emphasizing their essential,
unchanging features over time. This will be necessary regardless of which side of the insurance
contract the graduates will work on — as experts in an insurance company or as experts of its clients.

Course Aims: The aim is for future economists to become familiar with the content and
significance of insurance relations as a specific type of economic relations, with the activity
through which these relations are implemented, as well as with the impact of the state on their
strengthening and development.

Teaching methods: Lectures on the course are conducted in the established traditional manner,
with students being introduced to the material being taught.

A brief introduction is mandatory at the beginning of each lecture, ensuring the necessary transition
from one topic to another. In the process of introducing students to the new topic, a discussion is
held with them in order to achieve continuity between the individual lectures and for them to come
to conclusions themselves, which they can introduce into the new material.

Assessment: The discipline ends with an exam. The priority in the training is the practical and
independent work of the students. The knowledge, skills and competence in the implementation of
the current control are assessed, and the results achieved by the assigned tasks and tests are of
serious importance. The current control builds in students responsibility for the assigned tasks, self-
discipline, systematicity in preliminary preparation, builds habits for optimizing time, develops
logical thinking, skills for selecting and analyzing information acquired from various information
sources.

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. Unues, b., ,,3acTtpaxoBane”, uz. ,,dadep”, 2013;

2. Xpucro3sos, XK., Jlumutpos, I1., ,,3acTpaxoBaTeinnu npoaykTu”’, uzaarenctso Ha BY3®d, 2012;
3. Wnues, b., Epycanumos, P., ,,3actpaxoBatennu npoayktu”, us. ,,dadep”, 2009;

4. Woros, 1., Unues, b., ,,OcHOBH Ha 3acTpaxoBaHeTo”’, Cuios, 2004;

5. Unues, b. u np., ,,OCHOBHU IPUHIIUIM Ha 3acTpaxoBaHeTo”, u3a. Cuiios, 2008;

6. Jlparanos, Xp., bim3nakos, I, »3acTpaxoBane”, u3a. Tpakusa-M, 2000;

7. Aparanos, Xp., Heitkos, M., ,,iMmyiiecTBeHO U JIMUHO 3acTpaxoBaHe’, usid. Tpakus-M, 2008;
8. 'abpoBcku, P. u np., ,,Kopnoparusen puck MmeHHIKMBHT, CBUILOB, 2004;

9. Teoprues, P., "VmpaBieHuero Ha puUCKa M 3acTpaxoBaHeTo", y4yeOHO mOMarajio
http://www.rgeorgiev.com/p/blog-page_2744.html, 2010;

10. Bacunes, B., ,,PuckoBo-6azupan Haa30p BBpXy paboTaTa Ha HEKHMBOTO-3aCTPAaXOBATEITHUTE
npysxectBa B bearapus”, uzn. ,,dabdep”, 2010;

11. Hapenba 3a pena u MmeToaukara 3a o0Opa3yBaHe Ha 3aCTPaxOBATEITHUTE PE3EPBH;

12. 3acTpaxoBaTeseH KOAEKC;
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ECONOMETRICS

Semester: 1 semester

Course Type: lectures

Hours per Week: 3 lecture hours per week/Fall Semester

ECTS Credits: 6.0 credits

Assessment: exam

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The course "Econometrics” aims to build the theoretical foundations for
understanding the problem related to the measurement of economic processes, testing economic
theories, evaluating econometric models and their use in practice. The material is selected in
accordance with the planned hours and the specifics of the specialty, and within the framework of
a reasonable compromise between theoretical and empirical material, priority is given to the
relationship between economic theory and the real possibilities for econometric analysis of the
behavior of firms, consumers and macroeconomic processes in the economy.

Course aims: The objective of the course is for students to acquire the necessary theoretical
knowledge and practical skills, including the use of standard software, allowing for a correct
empirical assessment of the economic behavior of the main economic entities, in the context of the
tasks arising at the micro and macro levels.

Teaching methods: lectures
Prerequisites: Basic knowledge of numerical methods and mathematical optimization is required

Assessment: written exam on two topics from the Syllabus, drawn at random (the grade has a
weight of 60%); ongoing control: two course assignments (the grade has a weight of 40%).

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. Introduction in R language, 2013. http://www.r-project.org/

2. Numerical Methods in Finance and Economics A MATLAB Based Introduction Second Edition
Statistics in Practice, John Wiley & Sons, 2009

3. Applied Statistics Using SPSS, STATISTICA, MATLAB and R, Springer, 2008

4. Xanxues, B., Cratuctuuecku u MKoHOMeTpudeH copryep, Bapna, Yuus. uza. 1Y, 2002, 112c.
5. Knuth D.E. Postscript about NP-hard Problems, SIGACT News, 1974,

6. Reingold E.M., Neivergelt J., Deo N. Combinatorial algorithms (Theory and Practice), 1980.

7. M. Koncrantunos. Beeenenue B Matlab. Codr IIpec 2008.

8. Introduction in MATLAB. www.mathworks.com, 2011
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TECHNOLOGIES, COMPETITION AND BUSINESS STRATEGIES IN THE XXI
CENTURY

Semester: 3 semester

Course Type: lectures

Hours per Week:32 lecture hours per week/Fall Semester

ECTS Credits: 6.0 credits

Assessment: exam

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The course examines both classical approaches and methods of strategic
analysis, as well as relatively newer topics on strategic innovations, creative solving of business
problems, a new understanding of competition and cooperation in the ecosystem, differences with
other points of view, approaches and methodologies. As a useful addition, topics on strategic audit
of information systems are offered.

Course Aims: The aim of the course is to clarify and master basic theoretical knowledge and
methods of the program material, to form skills for solving problems on the topics considered,
examples and guidelines for applying the knowledge gained.

Teaching Methods: The lecture course is held in computer rooms or rooms with multimedia
presentation capabilities, as well as with elements of the traditional method. The teaching also
briefly presents the various schemes, approaches, and presentation options of a number of the most
famous authors on the issues of the discipline, current sites and software products.

Prerequisites: This course does not assume any particular prior knowledge and skills in the field
of strategic management and the student's general knowledge at the level of Bachelor of Science
and/or Economics is sufficient.

Assessment: The main form of testing and assessing the students' knowledge is the written exam.
Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:

1. BacuneBa A. Ctparernyecko IUiaHupaHe u ynpasienue. http://www.bg-ikonomika.com/2012/
11/ strategichesko-planirane-i-upravlenie.html.

2. BacuneBa A. Ctpareruuecko mucieHe: http://www.bg-ikonomika.com/2012/10/17_11.html

3. XpuctoB Ct. Ctparerudueckoro mucieHe B Ouszneca. "lanpuna npaktuka" C. 2002 Ne 6,

4. T'ubewH, P., [Ipeocmucnsue Ha 6paemero,C. 2001.

5. Apaksp, I1., IIpaktuka Ha ynpasienuero, C. 2001.

6. MaiikbiceH, k., CyH [I3b: M3kycTBOTO 32 BoiiHaTa 3a MeHuIKbpH, C. 2001.
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7. Paiic, A., Jlx. Tpayt, Mapketunrossie BoitHbl, M. 2000.

8 . Hpaxsp, I1., MeHnpKMBHT npeau3BukarencTsara npes 21 Bek, 2000.

9. The World Bank, World Development Report 2002.

10. Xonanng, VY., IIpomsanara: ctuinsT Ha XXI Bek, 2000.

11. Mapunos, P. Ctparernuecku KOMyHUKaUHOHHHM NoaxoAau. CTpaTeruuecku KOMYHUKALUU U
ynpasiienue Ha 3HaHueTo, HBY, 2009. http://ebox.nbu.bg/strategicheski komunikacii/sk1.html
12. BacuneBa, A. Crparernyecku MeHHKMBHT. http://www.bg-ikonomika.com/2012/10/
strategicheski-menidjmynt.html.

13. BacuneBa A. CtpaTern4ecko riaHupane u ynpasienue. http:/ www.bg-ikonomika.com
12012/ 11/ strategichesko-planirane-i-upravlenie.html

14. Teopusta Ha Xaoca U  cTpaTermyeckoro wmuciese. B cn.l'eononuruka
http://geopolitica.eu/drugi- statii/ 933-teoriyata-na-haosa-i-strategicheskoto-mislene C. 2010

15. KoBauega, P., Bi. [llonos. Kak na mucium EC ctparernuecku. http://www.mediapool.bg/kak-
da-mislim-es-strategicheski-news210523.html. C.2013

16. AntponioB M. Ctparerus u crparerndeckoe Mpinuienue. M. 2012

17. TaceB, M. Cunepretuka u oopazopanue. [lenaroruka. Ku.10. 2001.

GAME THEORY

Semester: 4 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours and 2 seminar hours per week/ Summer Semester

ECTS Credits: 5.0 credits

Assessment: exam

Department: Informatics, Faculty of Mathematics and Natural Sciences, SWU*“Neofit Rilski” —
Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The course "Game Theory" introduces students to the study of strategic
decision-making. Game theory is a fundamental method used in mathematical economics and
business to model the behavior of competitive interacting agents. Applications include a wide range
of economic phenomena and approaches, such as auctions, bargaining, mergers and acquisitions,
pricing, fair distribution, social network formation, agent-based computational economics, general
equilibrium, mechanism design, and voting systems, as well as between such broad areas as
experimental economics, behavioral economics, information economics, industrial organization,
and political economy.

Course Aims: The aim of the subject studied is for students to gain knowledge and skills in the
field of game theory in economics. Game-theoretic modeling and various models of economic
processes in a market economy are examined. These models lead to the solution of various types
of games. Students are expected to be introduced to basic properties of non-coalition finite and
infinite games.

Teaching methods: lectures and seminars
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Prerequisites: Basic knowledge of numerical methods and mathematical optimization is required

Assessment: written exam on two topics from the Syllabus, drawn at random (the grade has a
weight of 60%); ongoing control: two course assignments (the grade has a weight of 40%).

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the exam: Students coordinate with the lecturer the desired exam days within the
announced calendar schedule for the exam sessions.

References:
1.Introduction to Game Theory, 2012, http://gametheory.net/lectures/level.pl
2.Game Theory, 2013, Massachusetts Institute of Technology,

http://gametheory.net/lectures/level.pl

3.Robert Gibbons, Game theory for applied economists, Princeton University Press,1992.

4.J. McMillan , Games, Strategies and Managers, Oxford, 1992.

5.R. Myerson, Game theory:Analysis of conflict, Harvard University Press,1991

6.H.Scott Bierman and Luis Fernandez, Game theory with Economic Applications, Addison-
Wesley Publishing Company, USA, 1998.

MONTE CARLO NUMERICAL METHODS

Semester: 4 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours and 2 seminars hour per week/ Summer Semester

ECTS Credits: 5.0 credits

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The teaching of the discipline includes the study of elements of probability
theory, as a basis for Monte Carlo methods of financial mathematics. The main components of this
discipline are also studied - the Brownian motion, the technique of variation reduction, stochastic
methods of these problems and applications for research of American Options.

Course Aims: Mastering the basic concepts and methods for stochastic study of random variables.
Teaching Methods: lectures and seminars, homework, consultations, control checks.

Assessment: Written exam on lecture material.

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:
Basic titles:
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1.Hui Wang, Monte Carlo Simulations with Applications to Finance, A Chapman & Hall, London,
New York, 2012

Additional titles:

Articles on various scientific issues

NONLINEAR DYNAMICS AND ECONOMICS

Semester: 4 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours and 2 seminars hour per week/ Summer Semester

ECTS Credits: 5.0 credits

Assessment: exam

Department: Mathematics and Physics, Faculty of Mathematics and Natural Sciences, SWU
“Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The course includes basic concepts of nonlinear dynamics, nonlinear
differential equations, systems, singular points, bifurcations, stability, catastrophe, chaotic
dynamics, economic interpretation, the application of models for nonlinear dynamic systems to
describe economic processes and systems, some PC visualizations and software products, such as
WinSet, etc.

Course Aims: The aim of the course on “Nonlinear Dynamics and Economics” is to clarify and
master basic theoretical knowledge and methods of the program material, to form skills for solving
problems on the topics considered, examples and guidelines for applying the knowledge gained in
the process of learning in various mathematical, economic and natural science disciplines.

Teaching methods: Lectures and seminars. The lecture course is held in computer rooms or rooms
with multimedia presentation capabilities, as well as with elements of the traditional method. The
teaching also briefly presents the various schemes, approaches, and presentation options of a
number of the most famous authors on the issues of the discipline, as well as current websites and
software products.

Prerequisites: Basic knowledge of mathematical analysis, linear algebra and analytical geometry,
ordinary and partial differential equations, probability theory and mathematical statistics, etc. is
required.

Assessment: The main form of testing and assessing students' knowledge is the written exam.

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:
1. Puu, T. Nonlinear Economic Dynamics. Springer-Verlag Berlin Heidelberg. 1997. (Ilyy, T.
Henuneiinas skonomuueckas auHamuka. PX]/], Mxerck. 2000)
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2. ITanyes, Ct. Teopus Ha xaoca (¢ npumepu 1 npunoxenus), UK "AN "IIpod. M. dpunos", 2002
3. Ilerepc 2. "Xaoc u nopsA0K Ha pbiHKax kanurtana". Mocksa. "Mup", 2000

4. MunoBanoB, B. Cunepreruka u camoopranmu3anus. JkoHomuka. budosuka. Mocksa, 2005

5. JIsicenko O.I'., u ap. "Exonomuueckas aunamuka", Jonenk: JAI'Y, 2000

6. Cepreesa, JI. "HenuHneiinas ekoHOMUKA: MOAETH 1 MeTobl", 3amopoxbe, [Tomurpad, 2003

7. Lorenz , Hans-Walter. Nonlinear dynamical economics and chaotic motion, Springer-Verlag,
1993

8. Goodwin, R. Chaotic Economic Dynamics, 1990

9. Dechert, D. Chaos Theory in Economics: Methods, Models and Evidence.1996

10. Mannens0por, b. ®pakransl, ciydail u puHancsl, 2004

11. Mannens0por, b. Perynspnas u xaotuueckast tuHamuka, 2004

12. Zhang W. B., Synergetic Economics, Time and Change in Nonlinear Economics, Springer,
Sprier in Synergetics

13. 3anr, B.b. Cuneprernueckast ukoHoMuka. BpeMs u nepemeHs! B HEIMHEHHOW S5KOHOMUYECKOU
teopuu. http://bookfi.org/book/731035

14. Bacun,B , A.Psmmko. DneMeHTsl HeNMMHEWHON quHaMuku.: OT nopsiaka k xaocy. M.H., 2006
15. Haken, H. Synergetics: from physics to economics. Cambridge University Press, 2009

16. Taces, M., Cunepreruka u obpa3zoBanue, [lemaroruka, Ku.10. 2001.

TIME SERIES

Semester: 4 semester

Course Type: lectures and seminars

Hours per Week: 2 lecture hours and 2 seminars hour per week/ Summer Semester
ECTS Credits: 5.0 credits

Assessment: exam

Department: Faculty of Economics, SWU “Neofit Rilski” — Blagoevgrad

Course Status: Optional course in M. Sc. Curriculum of Economic Mathematics

Course Description: The subject "Time Series” focuses on gaining knowledge and skills in the
field of time series and forecasting. Regression models are considered. These models lead to
solving different tasks and using different mathematical software. The course will demonstrate the
ability of some software packages in the processing of data obtained from various scientific
researches. The models will be practically tested. Thorough and detailed understanding of the
concepts, principles, approaches and techniques in financial calculations is offered.

Course Aims: The subject "Time Series" focuses on gaining knowledge and skills in the field of
time series and forecasting. Regression models are considered. These models lead to solving
different tasks and using different mathematical software. The course will demonstrate the ability
of some software packages in the processing of data obtained from various scientific researches.
The models will be practically tested. Thorough and detailed understanding of the concepts,
principles, approaches and techniques in financial calculations is offered.

Teaching Methods: lectures and seminars

Requirements/Prerequisites: Mathematical Analysis |
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Assessment: written final exam, two problems solving tests per semester

Registration for the Course: an application is submitted to the Department of Mathematics.

Registration for the Exam: Students coordinate with the lecturer the desired exam days within
the announced calendar schedule for the exam sessions.

References:

1. Bovas Abraham. Johannes ledolter. Statistical Methods for Forecasting, A JOHN WILEY &
SONS, INC., PUBLICATIONp 2010

2. Introduction to Time Series Analysis http://gauss.stat.su.se/gu/e/  slidesTim
e%?20Series/Introduction%20t0%20Time%20Series% 20Analysis.pdf, 2012

3. H.Scott Bierman and Luis Fernandez, Game theory with Economic Applications, Addison-
Wesley Publishing Company, USA, 1998.

4. Norman Matloff. The Art of R Programming, 2011

5. Jim Albert. Bayesian Computation with R, Springer, 2009.

6. Phil Spector. Data Manipulation with R, 2008.
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