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

The specialty "Economical Mathematics" is from the field of higher education 4. Natural
Sciences, Mathematics and Informatics in the professional field 4.5 Mathematics. The training
in the specialty for the educational and qualification degree "Master" has a full-time form with
a duration of 1 year (2 semesters). Graduates of this specialty acquire the professional
qualification "Master of Mathematics".

General characteristics of the program: The students completed this major fild 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 Economical 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 "Economical Mathematics™ have the opportunity to continuing education at
PhD degree. They can work as teachers and researchers in universities and research institutes.
Admission requirements for the specialty: candidates must hold a Bachelor's or Master's
degree in: Professional field 4.5 "Mathematics" or Professional field 1.3 Pedagogy of
Education in the specialty "Mathematics and Informatics".



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

CURRICULUM
Field of Study: Economical Mathematics, 2 semesters

First Year
First Semester ECTS credits | Second Semester ECTS credits

Compulsory Courses Compulsory Courses
Micro and Macroeconomics 7.5 Information science in economics 5.0
Finance 6.0 Stochastic models in economics 5.0
Financial Mathematics 7.5 Optional course 5.0
Mathematical Models in 45 Thesis 15.0
Economics
Optional course 45 Optional Courses

Game theory 5.0
Optional Courses Nonlinear dynamics and economics 5.0
Finance and financial operations 45 Time series 5.0
Insurance 4.5
Econometrics 45
Technologies, competition and | 4.5
business strategies in the XXI
century

Total 30 Total 30

TOTAL FOR 1 ACADEMIC YEAR: 60 CREDITS



COURSES DESCRIPTION

COMPULSORY COURSES

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 is designed primarily for the analysis of the main aspects of
the theory and practice of democratic market economy type. It clarifies the basic
methodological formulations and provides an overview of economic laws, valid for the entire
line of business /those having universal significance/. Course contents: Need, purpose, and key
aspects of developing and managing projects. Nature and basic characteristics of the financial
analysis of projects. Stages and key areas of financial analysis of projects. Basic financial
concepts. Time value of money. Compounded and discounted cash flows. Annuities. Criteria
and methods of financial analysis and project evaluation. Static methods for financial analysis
of projects. Dynamic methods of financial analysis of projects. Choice between alternative
projects. Methods for selecting between two or more projects. Essence of the risk in
developing and managing projects. Approaches and methods of analysis and risk assessment.

Course Aims: The aim is to justify the idea that the entire business as a direct or indirect
connection with the major issues of supply and demand, "strong” and "weak" pulse of the
market on "balance™ the efficiency and profitability of implementation of specific planning,
reporting mandatory conditions ensuring economic development entities in the long term, etc.

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.

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: coordinated with the lecturer and student Service Department

References:

Basic Titles

E. bosxuesa, M. Kvornep. OcHoBu Ha ukoHOMHUYecKata Teopusi. biaroesrpan 2005.

JI. MoroBa. Ukonomuxc. Yacr I u I1. Yi3x. YHCC, Codust 2008.

N. Tnmos. Obma nkonomudecka teopus. Mza. “Abarap”. B. TsproBo 2004.

I'. Xaptman. [1azapna uxkonomuka. Yact I u II. U3a. “bynsect-2000”, Copus 2003.

E. Coruposa. C6opHHK OT 3aauun TecToBe 1o Makpoukonomuka. YHCC, Codus 2003.

[Ipod. Crosaun CaBoB “Ukonomukc”, C. 1996 r. — B 1Ba ToMa.

[Ipod. Kamen Mupkosuy, “Urkonomukc”, C. 2001 r.

[Tnamen [TpueB — ,,Mukpouxonomuka” C.-bi. 2011 r.

Additional Titles

1. JIx. M. Keitnc. OGmia Teopus Ha 3aeTocTTa, Juxsara u napute. Uza. “Xp. bores”, Codus
1994.

2. M. ®punmbH. HemupcTBoTo Ha mapure. Emuzomm ot monertapHara uctopusi. MK “/lamsa
AxoB”, Codus 1994.

3. P. Puitu. Tpyast Ha Hanuwre. Kak 1a ce moarotTsum 3a kanuranu3dMa Ha XXI Bek. YHHB. H3I.

“Cs. Knmument Oxpuacku”, Codpus 1992.

P. XainOponep, JI. Tppoy. UkoHomuka 3a Bcuuku. U3a. “Untepnpunt”’, Codus 1993.

Vyeben peunuk mo nukoHoMukc. Tom [ u II. U3a. “Cuena”, Codus 2003.

[Ipod. Ione Camyasncon “Oxonomuka”, M. 1976 r. /IIpenopbunTenHo € 1a ce moy3BaT

y4eOHUIIUTE Ha TO3M aBTOpP — CaMOCTOSITENIHO WJIM B ChOBTOpcTBO ¢ Hopaxayc Ha

CHOTBETHUTE 3ala/IHU €3ULIH, KOUTO CTYJCHTHT Biajee/

7. TIlpod. I'epnor Xaprtman “Ilazapra uxonomwuka”, C. 1992 r. — B aBe yactu
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FINANCE

Semester: 1 semester

Course Type: Lectures and seminars

Hours per week: 3 lecture hours and 1 seminar hour /Fall Semester

ECTS credits: 6.0 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 course is aimed to transmit to the students the basic knowledge about
the state fiscal and budget policy. The material includes a reasonable compromise between
theoretical and practical information. The course is aimed at letting the students: (i) to consider
the particularities of the state finance system; (ii) to acquire new basic knowledge and skills
for organizing and managing of the public finances; (iii) to be aware of the methods for
planning and regulating in the state fiscal and budget sphere, as well as of the applicable
organization structures in this regard; (iv) to apply the existing techniques for generation of
innovative and creative ideas in the tax policy; (V) to be able to identify, evaluate and avert
and limit the risk that accompany the management of the public finances.



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 students. Knowledge, skills and competence are assessed during the
seminars, 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.
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;

* Presentation and defense of the theses set out 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: coordinated with the lecturer and student Service Department

References:
Basic Titles
1. Y. Huxonos /I. Crounosa E. CraBpoBa “Ilyomuunu ¢unancu” BOH bnaroesrpan
2010
2. CrosiHoB, B., ®unancu, UK I'anuk, 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

FINANCIAL MATHEMATICS

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

Assessment: exam

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

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

Course Description:

The subject includes the study of basic concepts of financial mathematics, financial
calculations which are used in the process of banking practice. Students are also introduced to
the basics of statistical databases and obtain information about patterns and trends that may
occur, their utility in the evaluation and decision-making in certain activities in the bank sector.
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Purposefully, emphasis is put on the instrumentation and the application of statistical methods
that emerge in different banks, namely: addition, organization and presentation of statistical
data, presentation of statistics, descriptive statistics, variance, correlation, indexing, and
analysis of time series. Practical application methods related to the use of different quantitative
methods in economics are treated — types of interests, calculation features of discount
operations and techniques of discounted cash flows, preparation of repayment plans and
methods that calculate the profitability of financial instruments .

Course Aims:
The Financial Mathematics discipline 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 conducted in groups, usually consisting
of 25 students.

Requirements/Prerequisites: Students should have knowledge and skills in financial
calculations, application of discounting operations and discounting of cash flows, loan
repayment plans.

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

Registration for the Exam: in agreement with the teacher and the academic department.

References:

1. MeiicoH, A., bpayn, JI., [letpos, C., ®unancoBa maremaruka, MbU, Codus, 2012, T.

2. lloues, /1., Huxomaes, P., Ilerkos, 171., ®duHaHcoBa maTeMatuka, Bapua, YuuB. M3nar.
Hayka n uxonomuka, 2010, ISBN: 978 954 21 0499 5.

3. llonues, P., ®unancosu n3uncienus, HBY.

4. Woskos, W. Ilerko, B., ®unancosa maremarnka, ,,HoBa 3Be3ma”, 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.

MATHEMATICAL MODELS IN ECONOMY

Semester: 1 semester

Type of course: lectures /L/ + exercises /E/

Hours (weekly): 2 lecture hours and 1 seminars hour / Fall Semester

ECTS Credits: 4.5 credits

Assessment: exam

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

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



Short 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 the 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 Objective: 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: exam
Registration for the exam: agreed with the teacher and the academic department

References:

Basic Titles:

1. E. B. bepexxnas u 1ip. Matematnueckrue METOIbI MOJIETUPOBAHUS SKOHOMHUUECKUX CHCTEM.
Mockga. 2006.

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

3. C. B. lOnun. Matematuka B sxoHomuke. Tymna, PI'TOY, 2009.

4. 3. Tlerepc. Xaoc W MOPSAIOK HAa PhIHKAX KamuTajga. HoBBI aHATUTUYECKUN B3IJISI Ha
LMKJIBI, [IEHBI 1 U3BMEHYMBOCTh pbiHKa. MockBa, 2011.

5. H. 10. I'pe3una. MaTtemaTudeckue METOIbI HCCIICAOBAHHS ONEpaii B IKOHOMHKE.
Mockra, EOOH, 2008.

6. O. O. 3amkoB. MaTeMaTHUeCKHE METOIBI B SkKoHOMHUKEe. Mocksa, MI'Y, 2001.

C. ConoioBHUKOB 1 J1p. MaTemaTuka B skoHOMHKe. B 2-X vactsax, Mocksa, 2000.
Munrok. MaTemaTudeckre METObl U MOJIENId B 3KOHOMUKE. MockBa, TaTpa main.
Manyrun. MaTtemaTuka 111 5KoHOMUCTOB: JInHeliHas anredpa, Mocksa, MI'Y, 2006.
0. B. 1. Mansixun. @uHancoBas MatemMatrnka, Mocksa, 2003.

1. K. H. MactseBa u np. M3cnenoBanue oneparuii B 3xoHomuke, Mocksa, 2003.

12. M. 1O. AdanaceeB u ap. M3zcnenoBanue onepaiuii B 5koHoMuke, Mocksa, 2003.

13. II. ITonuBanos, II. KuranoB O6ukHOBeHH mudepeHunainu ypaBHeHHs. biaroesrparn,
2000.

14. B. bocc. Jlekuuu no maremaruke. uddepenuansusie ypaBHeHus, Mocksa, 2004.

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

16. E. Xopo3zos. 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. JHoposzoB, T. [lparyHoB. Busyanuzauus u aHaJu3 WHBEPUAHTHBIX MHOXECTB
JIMHAMHUYecKuX cucteM, Mocksa, 2003.

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

Additional Titles:

1. B. II. IpsxonHoB, B. 1. AGpamenkoBa, B. Kpyrios. Matlab 5 ¢ makeramu pasmupeHus.
Mocxksa, 2001.

2. C. IlopurHe. BeruncnurensHast marematuka. Cankr [letepOypr, 2004.

7. A.
8. C. A.
9.B. A.
1
1




3. C. II. Kammunia, C. Kyparomos, I'.Mamunenkuii. CuHepreTiKa U MPOTHO3BI OyIyIIero.
Mocksa, 2003.

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

5. I'. Manunenkui, A. ITorano. CoBpeMeHHbIe IPOOIEMBI HENMMHEWHON TMHAMUKU. MOCKBa,
2002.

6. M. TaceB. MynTuMeuiftHu MaTeMaTUYeCKl KypcoBe U cuHepreTuka. B ¢0.: KauecTBoTo Ha
YHUBEPCUTETCKOTO  oOpa3oBaHME —  ONMUT, €BPONEHCKM  HM3MEPEHHS U  HOBU
npeau3BUKaTeNcTBa, buaroesrpan, 2002, crp. 77-90.

7. M. TaceB. B TbpceHe Ha ChI03 MEX/Iy CHHEpreTukaTa u o0pasoBanuero npe3 XXI Bek, cI.
[Tegaroruka, ku. 10, 2001., ctp. 3-28.

8. I1. bozapoBa, M. Taces, . lBanoB. MHpOpMaIIMOHHUTE TEXHOJOTHH KAaTO W3XOJ OT
Kpu3aTra Ha YHHBEPCUTETCKOTO oOpa3zoBaHue. B c6. KaduecTBOTO Ha yHUBEPCUTETCKOTO
oOpazoBanue, braroesrpan, 2002, ctp. 68-77.

INFORMATION SYSTEMS IN ECONOMICS

Semester: 2 semester

Course type: Lectures and tutorials in computer lab

Hours per Week: 1 lecture hour and 3 lab hour per week / Summer Semester

ECTS Credits: 5.0 credits

Department: Informatics, Faculty of Natural Sciences and Mathematics, 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;

* 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 given extensively, supported by numerous examples, which is
implemented in different variations during laboratory classes. Exercises are held in the
university's computer laboratories.

Teaching methods: lectures, seminars, group discussions or workshop, projects, other
methods

Requirements/ Prerequisites: Basic knowledge in Computer science.



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 an interview are held, after which the final grade is given.

Registration for the exam: in the department office, co-ordinated with the lecturer.

References:

Basic Titles:

[Tnamenka bopoBcka, Kommtorspuu cucremu, Cuena, 2009.

Awnren Anrenos, YdeOHa cpefa 3a o0ydeHHe 1Mo enekTpoHHu Tadmmnu, Codwus, 2012,

Mapcen 'anue, [IpemunaBane ksM Linux + CD, CodrIIpec, 2010.

Windows Vista - B tecuu cronku, Codrllpec, 2010.

Benmucnas J[>xam6azoB, Ye6 6azupanu notpedutencku uarepdeiicu, HBY, 2011.

I'eopru Unues, Jumutbp ATaMsH, Mpexu 3a JaHHU U UHTEpHET KoMyHUKaluu, Hosu

3HaHusg, 2009.

7. Jlenuc Komumcamuenko, HTML 5 & CSS 3 - npakrmuecko mporpamupane 3a
HaunHaemu, Acerennm, 2012.

8. Amera 3ameBa, MupopmanmoHHW cuctemMu - lIpuinokeHue B OIEPATUBHOTO
ynpasienune, Codpus, 2012.
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STOCHASTIC MODELS IN ECONOMICS

Semester: 2 semester

Course type: Lectures and tutorials in computer lab

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

ECTS Credits: 5.0 credits

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

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

Short Description: The main topics to be considered:
e Dbasic economic tasks that require stochastic modeling;
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:

* Recognize basic stochastic models;

» Work with ready-made models;

* 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:


http://www.book.store.bg/p21717/kompiutyrni-sistemi-plamenka-borovska.html
http://www.book.store.bg/p21717/kompiutyrni-sistemi-plamenka-borovska.html
http://www.book.store.bg/p46596/uchebna-sreda-za-obuchenie-po-tekstoobrabotka-angel-angelov-evelina-koleva-antoaneta-fitneva.html
http://www.book.store.bg/p46596/uchebna-sreda-za-obuchenie-po-tekstoobrabotka-angel-angelov-evelina-koleva-antoaneta-fitneva.html
http://www.book.store.bg/p3162/preminavane-kym-linux-cd-marsel-ganie.html
http://www.book.store.bg/p3162/preminavane-kym-linux-cd-marsel-ganie.html
http://www.book.store.bg/p19803/windows-vista-v-lesni-stypki.html
http://www.book.store.bg/p62820/ueb-bazirani-potrebitelski-interfejsi-vencislav-dzhambazov.html
http://www.book.store.bg/p62820/ueb-bazirani-potrebitelski-interfejsi-vencislav-dzhambazov.html
http://www.book.store.bg/p42023/mrezhi-za-danni-i-internet-komunikacii-georgi-iliev-dimityr-atamian.html
http://www.book.store.bg/p42023/mrezhi-za-danni-i-internet-komunikacii-georgi-iliev-dimityr-atamian.html
http://www.book.store.bg/p76309/html-5-css-3-praktichesko-programirane-za-nachinaeshti-denis-kolisnichenko.html
http://www.book.store.bg/p76309/html-5-css-3-praktichesko-programirane-za-nachinaeshti-denis-kolisnichenko.html
http://www.book.store.bg/p76309/html-5-css-3-praktichesko-programirane-za-nachinaeshti-denis-kolisnichenko.html

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: coordinated with the lecturer and student Service Department
References:

Basic Titles:

1. Anacnosp Cmut. MaremaTtudecko BbBe/ieHHE B MKoHOMUKarta. M3a. ,,Kin. Oxpuacku™ 2000
2. Oksendal B., StochasticDifferentialEquations, 6th edition, Springer, 2003.

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

4. Boxkosa M., Crnyuatinu npoyecu, 2012

Additional Titles:

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

2. IumutpoB b., SueB H., Beposmuocmu u cmamucmuxa, Y HUBEPCUTETCKO U3JIATEIICTBO
”Cs. Knmument Oxpuacku”, 2002.

3. Crosios 1., Cmoxacmuunu npoyecu — meopus u npunoxcenue, Hayka u nskycrso, 1978
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OPTIONAL COURSES

FINANCE AND FINANCIAL OPERATIONS

Semester: 1 semester

Course Type: lectures

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

ECTS Credits: 4.5 credits

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 introduce students
to the theory of capital markets, as well as the most important institutional fundamentals of
stock trading and stock exchange transactions.

The material is selected in accordance with the prescribed workload and specifics of the course
and within a reasonable compromise between the theoretical and empirical material gives
priority to the relationship between economic theory and actual market behavior of investors,
issuers and other market agents. To this end, consider some topics that are not included in the
curriculum in securities and financial markets of other economic subjects.

Discipline is one of the main subjects in the training of specialists with higher economic
education of all specialties. It specifies a number of theoretical issues related to micro and
macroeconomics, while giving practical knowledge necessary for successful work in a
competitive market environment

Course Aims: The aim of the course is for students to acquire the necessary theoretical
knowledge, allowing for a correct interpretation of the economic behavior of investors, issuers,
speculators, stockbrokers and financial supervision authorities. 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 discipline ends with an exam. The discipline 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.

Enrollment for training in the discipline: an application is submitted to the Department of
Mathematics and Physics.

Registration for the exam: coordinated with the lecturer and student Service Department

References:
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Basic Titles:
1. Kpyrmas I1. P., Mexnynapoaen nkonomukc, YHCC, Codus 2014
2. T'anueB I'. T., ®unancure kato cucrema, biaroesrpan, 2010
3. [Mono. /1., llennu xumxa u ponmosu 6opcu, Cuena, 2001 r., 367 c.
4. CrosinoB C., ®1oubpcH, ONIMU U CUHTETUYHH LIEHHU KHUWXa, Tpakus-M, 1999r., b
5. T'anueB I'., CraBpoBa E., Mexnynapogau ¢uHaHcH W (HHAHCOBA IOJUTHKA,
bnaroesrpan, 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. CronmenoB, Muuo, @uHaHcupaHe Ha MexayHapoaHata Tprosus, Codus, 1999
11. XpucroB M., Xpucros C., Kuura 3a napute, ABAT'AP, 2002
12. Wopmaunos M., UuBectuunonsn dongose: CTPyKTypa, MEHHKMBHT, OLCHKA, BapHa
2002.
13. HenoBcku, Hukomait, CBo60ogHUTE apu, uzaatenctso “Tlpod. Mapun Ipunos”, BAH,
Codus, 2000 1.

INSURANCE

Semester: 1 semester

Course Type: lectures

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

ECTS Credits: 4.5 credits

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 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 for its clients.
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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 their own conclusions that 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 great importance. The current control builds in the 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 training in the discipline: an application is submitted to the Mathematics
and Physics Department.
Registration for the exam: agreed with the teacher and the academic department.

References:
1. Wnues, b., ,;3actpaxoBane”, uzu. ,,dadep”, 2013;
2. Xpwucroszos, XK., Humutpos, Il., ,3acTtpaxoBareqHu NpPOAYKTH’, H3IATECICTBO Ha
BY3d®, 2012;
Wnues, b., Epycanumos, P., ,,3actpaxoBateinu npoayktu’, usi. ,,dadep”, 2009;
Horos, 1., Unues, B., ,,OcHOBH Ha 3acTpaxoBaHeto’”’, Cuiios, 2004;
Wnues, b. u np., ,,OCHOBHM NIPUHIMIIM HA 3acTpaxoBaHeTo”, u3a. Ceuios, 2008;
Hparanos, Xp., bim3nakos, I, »3acTpaxoBane”, 3. Tpakus-M, 2000;
Hparanos, Xp., HeiikoB, M., ,,IMyI111eCTBEHO M JIMYHO 3acTpaxoBaHe”, u3a. Tpakusi-
M, 2008;
I'abposcku, P. u np., ,,Kopnoparusen puck meHumxkmMbHT’, CBHIIOB, 2004;
9. Teoprues, P., "VmopaBneHueTo Ha pHCKa M 3aCTPaxOBaHETO", y4yeOHO MoMaraino
http://www.rgeorgiev.com/p/blog-page_2744.html, 2010;
10. Bacunes, B., ,PuckoBo-0azupan Ham3op BBpXy paboTaTa Ha HEXKHUBOTO-
3acTpaxoBaTelHUTe ApyxecTBa B buarapus”, uza. ,,dabep”, 2010;
11. Hapenba 3a pena u MeToAMKaTa 3a 00pa3yBaHe Ha 3aCTPaxOBATEIIHUTE PE3EPBY;
12. 3acTpaxoBaTeneH KOJeKC;

Noohk~ow
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ECONOMETRICS

Semester: 1 semester
Course Type: lectures

13


http://www.rgeorgiev.com/p/blog-page_2744.html

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

ECTS Credits: 4.5 credits

Department: Mathematics and Physics, Faculty of Natural Sciences and Mathematics, 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 companies, 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 tasks arising at the micro and macro levels.

Teaching methods: lectures

Requirements/Prerequisites: Linear algebra, Numerical Analysis, Mathematical
Optimization

Assessment: written final exam on two theoretical topics (grade weight is 60 %); two projects
(grade weight is 40 %).

Registration for the Course: an application is submitted to the Mathematics and Physics
Department

Registration for the exam: coordinated with the lecturer and student Service Department

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
Applied Statistics Using SPSS, STATISTICA, MATLAB and R, Springer, 2008
4. Xamxues, B., Cratuctuuecku u uKoHomeTpudeH coptyep, Bapua, Yuus. uzn. NV,
2002, 112 c.
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.
M. KoncrantunoB. Boeenenue B Matlab. Cogr Ilpec 2008.
8. Introduction in MATLAB. www.mathworks.com, 2011
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TECHNOLOGIES, COMPETITION AND BUSINESS STRATEGIES IN
THE XXI CENTURY

Semester: 1 semester

Course Type: lectures

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

ECTS Credits: 4.5 credits

Department: Mathematics and Physics, Faculty of Natural Sciences and Mathematics, 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 require any prior knowledge or skills in the field of
strategic management and the student's general knowledge at the level of a 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 Mathematics and Physics
Department.

Registration for the Exam: coordinated with lecturer and Student Service Department
References:

1. BacuneBa A. CtpaTernuecko IjaHUPaHe U yIIpaBJICHUE.
http://www.bg-ikonomika.com/2012/ 11/ strategichesko-planirane-i-upravlenie.html.

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

3. XpucroB Ct. Ctparernueckoro Muciene B OusHeca. "/lanpuna npaktuka" C. 2002 Ne 6,
4. T'ubcon, P., [Ipeocmucnsue Ha 6paemero,C. 2001.

5. Hpaxsp, II., IIpaktuka Ha ynpasienuero, C. 2001.

6. Maiixbices, k., Cyn [I36: U3kycTBOTO 32 BoiHaTa 3a MeHuIKbpH, C. 2001.

7

8

9

. Paiic, A., Jlx. Tpayt, Mapketunrossie BoiiHbl, M. 2000.
. Apaksp, I1., MeHMUKMBHT nipenu3BuKaTencTBata npes3 21 ek, 2000.
. The World Bank, World Development Report 2002.
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10. Xonanng, VY., Ilpomsanara: ctunsTt Ha XXI Bek, 2000.

11. Mapunos, P. CtpaTernuecku KOMyHUKallMOHHU oaxoau. CTpaTernuecky KOMyHUKalluu

u ynpasieHue Ha 3HaHueto, HBY, 2009.

http://ebox.nbu.bg/strategicheski_komunikacii/sk1.html

12. BacuiieBa, A. Ctparerndecki MeHHDKMBHT. http://www.bg-ikonomika.com/2012/10/

strategicheski-menidjmynt.html.

13. BacuieBa A. CtpaTternyecko maHupase u ynpasienue. http://www.bg-ikonomika.com
12012/ 11/ strategichesko-planirane-i-upravlenie.html

14. TeopusiTa Ha Xaoca U cTpaTernieckoro muciene. B cr.l'eononutuka

http://geopolitica.eu/drugi- statii/ 933-teoriyata-na-haosa-i-strategicheskoto-mislene C. 2010

15. KoBauesa, P., Bx. lllonos. Kak na mucium EC cTpaternuecku.

http://www.mediapool.bg/kak-da-mislim-es-strategicheski-news210523.html. C.2013

16. AatponioB M. Crparerust u crparermueckoe mpinuieHue. M. 2012

17. TaceB, M. Cunepreruka u oopazopanue. [lemaroruka. Ku.10. 2001.

GAME THEORY

Semester: 2 semester

Course Type: lectures and tutorials

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

ECTS Credits: 5.0 credits

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

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

Course Description: Game Theory for Economists studies the interactions of decision makers
whose decisions affect each other. The analysis is from a rational viewpoint: every participant
would like to obtain the outcome that he prefers most. However, each one has to take into
account that the others are doing the same trying to get what they prefer most. At times this
leads to fierce competition; at other times, to mutually beneficial cooperation; and in general,
to an appropriate combination of these two extreme behaviors. Game theory, which may be
viewed as a sort of "unified field" theory for the rational side of social science, develops the
theoretical foundations for the analysis of such multi-person interactive situations, and then
applies these to many disciplines: economics, political science, biology, psychology, computer
science, statistics and law. Foremost among these is economic theory, where game theory is
playing a central role.

Course Aims: The aim of the subject 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 solving various types of
games. Students are expected to be introduced to the basic properties of non-coalition finite
and infinite games.

Teaching Methods: lectures and tutorials
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Requirements/Prerequisites: Basic knowledge of numerical methods and mathematical
optimization is required

Assessment: written final exam on two theoretical topics (grade weight is 60 %); two projects
(grade weight is 40 %).

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

Registration for the Exam: coordinated with lecturer and Student Service Department
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.

NONLINEAR DYNAMICS AND ECONOMICS

Semester: 2 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 Natural Sciences and Mathematics, 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 the description of economic processes and systems, some PC visualizations and software
products, such as WinSet, etc.

Course Aims: The goal of the course "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 acquired
knowledge in the learning process 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 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.
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Prerequisites: Basic knowledge of mathematical analysis, linear algebra and analytic
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 Mathematics and Physics
Department.

Registration for the Exam: coordinated with lecturer and Student Service Department

References:

1. Puu, T. Nonlinear Economic Dynamics. Springer-Verlag Berlin Heidelberg . 1997. ( Ilyy, T.

Henuneitnas sxonomudeckas nuaamuka . PX/I, Mbkesck. 2000)

[Manues, Ct. Teopus Ha xaoca (¢ npumepu 1 npuinoxenus), UK "AU "Tlpod. M. Tpunos"", 2002.

[erepc 3. "Xaoc u mopsIoK Ha peiHKax Kanutaia". Mocksa. "Mup", 2000.

MunoBanoB, B. Cunepretrka u camoopraau3anys. JkoHoMmuKka. budosuka. Mocksa, 2005.
JIsicenko HO.I'., m gap. "Exonomumueckas mmHammka" , Jowenk: JI'Y, 2000

Cepreesa, JI. "Henuneiinas ekoHoMuKa: Mojeiu u Metoabl", 3amopoxkbe, [lourpad, 2003.

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. Mannens6pot, b. "®pakrainsl, cinyuaii u huHaHCH"."Perynsapuas u xaotnueckas nuaamuka’,2004.

11. Zhang W-B. Synergetic Economics . Time and Change in Nonlinear Economics Springer
Sprier in Synergetics .; 3anr, B.-B. Cuneprerndeckast IKOHOMHKa. BpeMst 1 mepeMeHbI B
HEJIMHEHHOM dKOHOMHUYeCKo# Teopuu. http://bookfi.org/book/731035

12. Bacun,B, A.Psmxo. Dnements HenuHelHONW quHamukuy.: OT nopsiaka k xaocy. M.-H. , 2006.

13. Haken, H. Synergetics: from physics to economics. Cambridge University Press. 20009.

14. Taces, M. Cunepreruka u oopazoBanue. [lemaroruka. Ku.10. 2001.
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TIME SERIES

Semester: 2 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: Faculty of Economics, SWU "Neofit Rilski" - Blagoevgrad

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

Course Description: The course introduces students to the study of strategic decision making.
This apparatus is a fundamental method used in mathematical economics and business to
model the behavior of competitive interacting agents.

Course Aims: The course "Time Series" aims to provide students with knowledge and skills
in the field of time series and forecasting. Regression models are considered. These models
lead to solving various problems and using different mathematical software. The course will
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demonstrate some software packages for processing data obtained from various scientific
research activities. The created models will be tested in practice.

Teaching Methods: lectures and seminars

Requirements/Prerequisites: Students should have knowledge and skills for calculations in
the financial field.

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 Course: an application is submitted to the Mathematics and Physics
Department.

Registration for the Exam: coordinated with lecturer and Student Service Department

References:

1. Bovas Abraham. Johannes ledolter. Statistical Methods for Forecasting, A JOHN
WILEY & SONS, INC., PUBLICA'TIONp 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

Jim Albert. Bayesian Computation with R, Springer, 20009.

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