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The annotation of the academic discipline

The task of the economic and mathematical modelling is construction of models of economic
objects and processes in order to describe, optimize, analyze, forecast, provide analytical support for
these objects and processes when making decision at all levels of management. Thus, modelling is a
fundamental basis of the methodology of management of the economy. Economic and mathematical
models are constructed with the help of mathematical methods. Operations Research and Optimization
Methods are tools for learning and investigation of economic systems of different complexity. They
form a fundamental basis for solving real analytical problems in different fields of activity of
management subjects.

The fundamental basis in the mathematical preparation of economists and managers is the
academic discipline "Operations Research and Optimization Methods" which is a compulsory
discipline of the natural scientific series and a component of the structural logical scheme which is
provided for the educational professional program of Bachelor's (first) degree students of speciality
075 "Marketing".

The basic problems of teaching the academic discipline is giving students knowledge of the
basic parts of Operations Research and Optimization Methods; raising the level of the fundamental
mathematical training of students with intensification of its applied direction, mastering the
fundamentals of Operations Research and Optimization Methods and application of this knowledge to
the economic investigations for solving economic problems, forming skills in the application of
elements of Operations Research and Optimization Methods to investigations where mathematical
methods (the mathematical programming and econometrics) are applied as an instrument of
investigation and solving optimization economic problems for forming models of economic processes
and developments, acquiring the necessary theoretical and practical knowledge for solving specific
problems which are set in the process of forming and a construction of economic and mathematical
models, and obtaining the required mathematical knowledge for the study of other disciplines.

The main purpose of teaching is to form future specialists’ basic mathematical knowledge for
solving theoretical and practical problems in professional activity of a competent specialist in any
sphere of his activity, skills in analytical thinking and skills in using mathematical knowledge for
formation of real processes and developments, and for solving economic problems.

The characteristics of the academic discipline:

Academic year 2nd

Term 3rd or 4th
Number of credits 5

Form of the final control exam

Structural and logical scheme of studying the academic discipline:

Previous academic disciplines Next academic disciplines

Higher mathematics
Probability theory and mathematical statistics

Econometrics, Statistics

Competences and result of mastering the academic discipline

General competences (GC) Learning outcomes (LO)
GC8 (*3K8). An ability to conduct research atan | LO2 (PH2). Analyze and forecast market
appropriate level. phenomena and processes based on application

of fundamental principles, theoretical and
applied knowledge marketing skills.

LO4 (PH4). Collect and analyze the necessary
information, calculate economic and marketing
indicators, justify management decisions on
based on the use of the necessary analytical and
methodical tools.




GC3 (3K3).An ability to abstract thinking,
analysis and synthesis

LO6 (PHO6). Define functional areas of marketing
activity market entity and their relationships in
the management system, to calculate relevant
indicators that characterize the effectiveness of
such activities.

GC4 (3K4). An ability to learn and master
modern knowledge

LO8 (PHS8). Apply innovative approaches to
marketing activities of a market entity, flexibly
adapt to changes in marketing environment

GC4 (3K4). An ability to learn and master
modern knowledge
GC11 (3K11). An ability to work in a team

LO12 (PHI2). Demonstrate the skills of
independent work, flexible thinking, openness to
new knowledge, to be critical and self-critical.

* 3K — 3aranpHi koMmneTenTHocTi, PH — pe3ynbpratu HaBuaHHS

The syllabus of the academic discipline
The themes of lectures

Content module 1. Basic notions of mathematical modeling of economic systems.
Methods of linear programming. Integer programming

Theme 1. Optimization economic and mathematical methods and models

Theme 2. Problems of linear programming and methods for solving them

Theme 3. Duality theory and analysis of linear models of economic optimization problems in
international economics

Theme 4. The transportation problem and its application to international economics

Theme 5. Integer programming

Content module 2. Methods of nonlinear and dynamic programming. Game theory. Queuing
systems and inventory management

Theme 6. Nonlinear optimization models of economic systems

Theme 7. Game theory. Analysis and risk management in international economics on the base
of the concept of game theory

Theme 8. Dynamic programming

Theme 9. Multicriteria optimization problems and methods for solving them

Theme 10. Network planning and management methods

Theme 11. Models of inventory management

Theme 12. Models of queuing systems

Methods of study and teaching

To intensify the process of teaching the academic discipline "Higher Mathematics” the
following educational technologies are applied problem lectures, mini-lectures, work in small groups,
brainstorms, computer simulation (games).

The basic difference of active and interactive methods of education from traditional ones is not
only defined by the methods and techniques of teaching, but also by a high effectivity of the
educational process, which reveals itself in: the high motivation of students; consolidation of
theoretical knowledge in practice; improvement of students' consciousness; forming the ability to make
an independent decision; forming the ability to approve collective decisions; forming the ability for
social integration; getting the skills in resolving conflicts; development of the ability to reach
compromises.

Mini-lectures provide for the delivery the educational material during a short-length segment
of time and they are charactirized by a significant content, complexity of logical constructions, forms,
proofs and generalizations. They are conducted, as a rule, as a part of a study-investigation. Mini-
lectures differ from full-size lectures by a shoter duration. Usually, they last no more than 10 — 15
minutes and they are used in order to give briefly new information for all students. Mini lectures are
often used as parts of a whole theme, which it is desirable to teach as a full-size lecture in order to
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avoid the audience's getting tired. Then the information is given by turn as several particular
fragments, between them other forms and methods of study are used (themes: 1, 7, 10).

Brainstorming is a method of solving urgent tasks, its core lies in expressing as many ideas as
possible in a short period of time, discussing and selecting them (themes: 2, 7, 9).

A computer simulation (game) is an education method, which is based on the use of a spesific
computer program in order to get visual modelling of a process. Students can change the parameters
and data, decisions and analyze the results of such decisions. The purpose of using this method is the
development of systematic thinking of students, their ability to plan, form skills to identify and analyze
problems, compare and estimate alternatives, make optimal decisions and work under the condition of
a limited time (theme: 3).

Banks of a visual support help to intensify the education process of studying the themes of the
academic discipline with the help of visualization (themes: 4, 5, 6, 8,10 ).

Work in small groups gives an opportunity to structure practical studies in the form and
content, gives a possibility for each student's partaking in the work on the theme under study,
stimulates forming personal qualities and experience of social communication (themes: 5, 10, 11, 12).

The order of assessment of studying results

The system of assessment of competences which were formulated for a student during the
learning of the academic discipline, takes into consideration the forms of studies which according to
the syllabus of the academic discipline provide lectures, practical studies, laboratory works, fulfillment
of students' independent work. The assessment of the formed competences of students is carried out on
the accumulative 100-point system. Control ways include:

current control which is carried out within a term during lectures, practical studies and
laboratory works and it is assessed as a sum of accumulative points (the maximum equals 60 points;
the minimum which makes it possible for a student to pass an exam, equals 35 points);

module control which is carried out in the form of a colloquium with taking into account the
current control according to a corresponding thematic module, provides an integral assessment of
student's results after learning the material of a logically completed part of the discipline (or a thematic
module);

final/term control, which is carried out as a terminal exam, according to the schedule of the
educational process.

Current control on the given academic discipline is carried out in the following forms:
homework; defence of laboratory works; a written test; an independent creative work, a colloquium.

The total number of points is 60, which are distributed as lectures (including 2 colloquiums
(12 points) and one independent creative task (8 points), practical studies (including 2 written tests
(18 points) and homework (10 points)) and laboratory studies (including 6 laboratory works
(12 points)).

Final/term control is conducted in the form of a term exam. Term exams are a form of
assessment of students' final mastery of the theoretical and practical material of a particular module of
the academic discipline or the academic discipline on the whole, which is conducted as a test.

Assessment of student's knowledge during practical studies and carrying out laboratory works
is conducted on the accumulative system according to the following criteria: understanding, the degree
of the mastery of the theory and methodology of problems which are considered; the degree of the
mastery of the factual material of the academic discipline; familiarizing with the recommended literary
sources and modern literature on the questions which are considered; the ability to connect theory and
practice in the consideration of particular examples, solving problems, carrying out laboratory works,
carrying out calculations in the process of doing homework and tasks which are considered in class;
the logic, structure, style of presenting the material in written works and in oral answers in class, the
ability to ground one's position, carry out generalization of the information and draw conclusions.

The general criteria for the assessment of independent work of students are profound and deep
of knowledge, the level of thinking, skills in systematization knowledge on particular themes, skills in
drawing conclusions, attainments and techniques of carrying out practical tasks, the ability to find
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necessary information, carry out its classification and processing, self-realization in practical and
laboratory studies.

The criteria for assessment of independent creative work and independent tests are: the ability
to carry out a critical and an independent estimation of the defined problem questions; skills in the
explanation of alternative views and availability of a students’ own point of view, position on the
defined problem question; using the analytical approach; the quality and accuracy of expressing the
thought; the logic, structure and explanation of conclusions about a particular problem; independence
of carrying out of the work; grammatical correctness of the presentation of the material; using the
methods of comparison, generalization of the concepts and facts; the design of the work; the quality of
presentation.

Independent work is a scheduled educational and scientific work which is carried out on a
lecture task under the methodical and scientific guidance of a lecturer, it is a specific form of the
educational activity, its main objective is forming independence of a person.

The educational time, which is intended for students' independent work of the day-time form of
education, is defined according to the educational plan and makes 68 % out of the total educational
time for learning the discipline.

During independent work a student becomes an active participant in the educational process,
learns to master consciously theoretical and practical knowledge, orientates easily in the information
space, has to take responsibility for the quality of his own professional training.

The necessary element of successful mastery of the material of the academic discipline is the
students' independent work (SIW) with specifical literature of the mathematical and economic
direction.

SIW includes: processing of the lecture material of (a lecture as a form of education provides
theoretical knowledge, besides being used for carrying out practical calculations); processing and
learning the recommended literature, basic terms and concepts on the themes of the academic
discipline; preparation for practical and laboratory studies; preparation for the defence of laboratory
works; an advanced study of particular themes or questions of lectures; carrying out practical
homework, solving computational competence oriented tasks on the given theme; choosing and
consideration of literature sources on the given problem of the academic discipline; analytic
consideration of scientific publications; self-control of students’ knowledge by questions for self-
diagnostics; carrying out independent work; carrying out independent creative work; preparation for
tests and other forms of current control; preparation for module control (a colloquium); systematization
of the studied material with the purpose of preparation for terminal exams on each module of
the academic discipline.

The final control (the exam) of knowledge and competences of students on the academic
discipline is carried out on the base of the term exam. The examination paper includes the syllabus of
the discipline and provides for assessment of the knowledge level and a degree of the mastery of
corresponding competences of students.

The purpose of the exam is to test student's understanding of the syllabus material on the whole,
the logic and relations between its particular parts, the skills in the creative use of the stored
knowledge, the ability to formulate one's attitude to a particular problem of the academic discipline
and so on. The competent approach to the assessment of the exam implies measuring the level of the
student's mastery of the competences provided by the qualifying requirements.

Each examination paper contains 5 practical tasks, including two first-level (diagnostic) tasks,
two second level (situational) tasks and one third level (heuristic) task.

The assessment of the exam is carried out according to the temporary provision "About the
Order of Assessment of Students' Academic Performance on the Accumulative Point Rating System™
of Simon Kuznets Kharkiv National University of Economics.

A student can’t be allowed to take the exam, if the number of points, obtained during the
current and module control according to the thematic module during the term, does not make 35
points. After the examination period the dean of the department gives a notice about sitting the failed
exams. In a given period the student adds the required points.

In the case of irreproachable fulfillment of all the examination tasks with the demonstration of
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deep knowledge of the academic discipline, skills in the practical use of the formed competences
which are based on the ability to analyze and solve a wide range of tasks, a high level of completing
the written work the student obtains 40 points.

The final mark on the academic discipline is calculated according to points, obtained during an
exam, and points, obtained during a current control by an accumulative system.

It should be assessed student’s progress, if a sum of points, obtained as the total result of an
assessment by all forms of a control, equals or exceeds 60. Accordingly the minimal possible quantity
of points by a current and a module control during a term equals 35 and the minimal possible quantity
of points, obtained on an exam, equals 25.

The result of a terminal exam is assessed in points (the maximum is 40 points, the minimum of
a quantity, which is passed, equals 25 points) and it is entered into the corresponding column of an
examination «Mark sheety.

The final mark of the academic discipline is calculated according to the points obtained during
the exam and points obtained during the current control on the accumulative system.

The total result in points during the term is "60 and more points mean passed”, "59 and less
points mean failed" and it is entered into the "Mark sheet" on the academic discipline.

The scales of assessment: national and ECTS

Sum of points Mark on Mark on the national scale
including all forms of | the ECTS
study scale for an exam, a term paper, practice for a test
90 — 100 A excellent
82 —89 B good
74 - 81 C passed
64173 D satisfactory
60 — 63 E
315__3549 F;< unsatisfactory failed
Rating-plan of the academic discipline
Maxi-
EE’ Forms and types of study Forms of mal
= assessment :
point
1 2 3 4
Class work
Lecture Lecture _ 1. Optimization economic and
mathematical methods and models
P Practical stud Practical study 1. Optimization economic and
£ Y| mathematical methods and models
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture | homework 2
study material. Carrying out practical homework
Class work
Lecture Lecture 2. Problems of linear programming
o~ and methods for solving them
e Laboratory Laboratory work 1. Problems of linear laboratory 5
2 study programming and methods for solving them work
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
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study

| material. Carrying out a laboratory work.

Class work

Lecture

Lecture 3. Duality theory and analysis of

economics on the base of the concept of game

linear models of economic optimization
™ problems in international economics
"E’ Practical study | Practical study 2. Problems of linear
2 programming and methods for solving them
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture | homework
study material. Carrying out practical homework
Class work
Lecture Lecture 4. The transportation problem and its
application to international economics
< Laboratory Laboratory work 2. Duality theory and |
> . ) . aboratory
c study analysis of linear models of economic work
2 optimization problems
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out a laboratory work.
Class work
Lecture Lecture 5. Integer programming
o practical study | Practical study 3. The transportation Written test
= problem.
2 Independent work
F | Questions and [ Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture | homework
study material. Carrying out a laboratory work.
Class work
Lecture Lecture 6. Nonlinear optimization models of .
i colloquium
economic systems
P Laboratory Laboratory work 3. The transportation laboratory
GE) study problem. Integer programming work
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out a laboratory work.
Class work
Lecture Lecture 7. Game theory. Analysis and risk
management in international economics on
> the base of the concept of game theory
&EJ Practical study | Practical study 4. Integer programming
— Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture homework
study material. Carrying out practical homework
Class work
P Lecture Lecture 8. Dynamic programming
£ Laboratory Laboratory work 4. Game theory. Analysis |
2 . o : aboratory
= study and risk management in international work
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| theory
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out a laboratory work.
Class work
Lecture Lecture 9. Multicriteria  optimization
problems and methods for solving them
Practical study | Practical study 5. Game theory. Analysis
P and risk management in international
GE) economics on the base of the concept of game
= theory
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture | homework 2
study material. Carrying out practical homework
Class work
Lecture Lecture 10. Network planning and
o management methods
- Laboratory Laboratory work 5. Dynamic programming. laboratory 5
g study Inventory management methods work
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out a laboratory work.
Class work
Lecture Lecture 11. Models of inventory
- management
= | Practical study | Practical study 6. Nonllnear optimization written test 9
g methods of economic systems
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out practical homework
Class work
Lecture Lecture 12. Models of queuing systems colloquium 6
N Laboratory Laboratory work 6. Network planning laboratory 5
@ study methods work
S
o Independent work
| Questions and | Search, choice and looking through literary | independent
tasks to self- | sources on the theme. Learning the lecture creative 8
study material. Carrying out a laboratory work. task
Exam 40

Recommended reading

Main

1. MocnimxeHHs omepallid Ta METOIu onTuMizamii. MeToaudHi peKOMeHAIli1 10 MPaKTUIHUX
3aBAaHb IS CTYACHTIB YCIX CIemiaJibHOCTeH mepmoro (6akamaBpchbkoro) piBHs [EnexkrponHuit
pecypc] / yxn. JLM. Manspeup, O.B. MaprtunoBa; XapkiBChbKUN HAlIOHATBHUA EKOHOMIYHHIMA
yHiBepcuteT iM. C. Ky3nens. - Exextpon. Tekcrosi nan. (4,26 MbB). — X. : XHEY im. C. Ky3nemns,
2019. - 84 c.
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2. Mamspens, JI. M. JlocnimkeHHs onepaiiii Ta Metoau ontumizaiii [Enekrponnuit pecypc] :
npaktukym : y 2-x 4. Y. 2 / JI. M. Mansapeus, 1. JI. Jlebenesa, JI. O. Hopik ; XapKiBChbKHA
HalrioHanbHU exoHomiuHuil yHiBepcuteT iM. C. Ky3nens. — Enextpon. Tekctosi naH. (2,69 MB). —
XapkiB : XHEY im. C. Ky3nens, 2019. — 160 c.

3. Manspeus JI. M. J[lochijpkeHHS omepamiii Ta METOAM ONTUMIi3alil: JabopaTopHUit
npaktukyMm B cepenoBuini MATLAB [Enexrponnuit pecypc] / JI. M. Manspens, K. O. KoBanbona ;
XapkiBChbKUH HamioHaJTbHUHM ekoHoMiuHMH yHiBepcuTeT iM. C. Ky3ners. — ENeKTpoH. TEKCTOBI JaH.
(2,24 Mb). — X. : XHEYVY im. C. Ky3neus, 2018. — 122 c.

4. VccnenoBanue oOmNepalvii ¥ METOJbl ONTUMM3AIUMU. MeEToIuYecKrue PEeKOMEHIANH K
MPAKTUYECKUM 3a/laHusM 1o pazgeny "JlMHaMmuyeckoe MporpaMMUpOBaHHE" I MHOCTPAHHBIX
CTYJCHTOB BCEX CIEIUATBHOCTEH mepBoro (OakamaBpCKOro) ypoBHS [DIEKTPOHHBIN pecypc]| / cocr.:
A.K. llleByenko, A.B. XKXykoB; XapbKOBCKUI HallMOHAJIbHBIA SKOHOMHYECKU yHUBepcUTEeT uM. C.
Ky3znena. — Onexrpon. TekctoBble faH. (917 Kb). — X. : XHOV um. C. Ky3neua, 2019. — 44 c.

5. Frederick S. Hillier & Gerald J. Lieberman, Introduction to Operations Research. — New
York, NY : McGraw-Hill Education, 2021. — 1214 p.

6. Taha A. H. Operations Research: An Introduction : 10Th Edition. — Pearson, India, 2018. —
843 p.

Additional

7. beckpouuii O. 1., IlaBnenko B. 1., Tumomenko A. I'. JlocmipkeHHs omnepariiii i MeToau
NPUAHATTS TEXHIYHUX pimeHb. — KuiB : YHiBepcuteT «Ykpaina», 2019. — 420 c.

8. butoycoBa C.B.. ExkoHOMiKO-MaTemMaTHyHe MojientoBaHHA. KommeHaiym 1 HpakTUKyM:
HaBu.mmoci0. /C.B.binoycosa,T.B. KoBanpuyk. — Kuis: KHTEYVY, 2018. — 468 c.

9. Jlatanceka JI. O. Meroau4Hi BKa3iBKM J0 BHKOHAHHS CAaMOCTIHHHX POOIT 3 IHUCHUILIIHA
"MaremaTtnuHi Metoau nocmipkenHs omnepaniit"/ JI. O. Jlaranceka, T. A. ®@apioHoBa. — Muxomais:
HVK, 2018. — 29 c.

10. Jlatanceka JI. O., Ycrenko 1. B., Kaipor B. O. MaremarnuHi MeTOIU TOCIiIKCHHS
ornepauiid. MeToauyHi BKa3iBKU 10 BUKOHaHHs JlabopaTopHuX poOiT (HactuHa 2). — Mukomnais: @OII
[Isens B.M., 2018. — 36 c.

11. Cunernaszos B. M. Marematn4di MeTOaM onTuMi3aii: HaBY. mocioH./ B.M. Cunermnasos,
O. A. 3enenkos, I1I. I. Ackepos. — K.: Ocita Ykpainu, 2018. — Y. 1. - 329 c.

12. €menp O. O. Metoau onTuMizaiii Ta JOCTIIKEHHS omepalliii: HaB4aabHUN MOCIOHUK /
0.0. €menp. — [Moarasa: ITYET, 2019. —4.1. - 245 c.

Internet Information Resources:
13. JlepxaBHa cimyxk0a cratucTuku Ykpainu [Enextponnuii pecypc] — Pexum nocrymy :
http://www.ukrstat.gov.ua/

14. Mathematical Programming Glossary. — Pexum JOCTYIIY:
http://glossary.computing.society.informs.org/
15. Optimization Methods and Software. — Pexum JOCTYILY:

https://www.tandfonline.com/toc/goms20/current
16. Snyman, J. A.; Wilke, D. N. (2018). Practical Mathematical Optimization : Basic
Optimization Theory and Gradient-Based Algorithms (2nd ed.). Berlin: Springer. ISBN 978-3-319-

77585-2. 9. Mathematical Programming Glossary. — Pexum JOCTYTY:
http://glossary.computing.society.informs.org/

17. Ukrstat.org — myOmikamis mokymeHTiB JlepxkaBHoi Cayx6m CratucTuku YKpaiHu.
[EnextponHMit pecypc] Pexxum JIOCTYIy
https://ukrstat.org/uk/druk/publicat/Arhiv u/01/Arch Ukr_.htm

18. OcsitHbO-TIpOdeciitHa nporpama “Mapketunr”’ https://www.hneu.edu.ua/wp-

content/uploads/1/Marketyng-OPP-2022-bakalavr.pdf

Methodical support
19. Caiit nmepcoHansHUX HaBuanbHuX cucteM: Operations Research and Optimization Methods
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http://www.ukrstat.gov.ua/
https://www.tandfonline.com/toc/goms20/current
http://glossary.computing.society.informs.org/
https://ukrstat.org/uk/druk/publicat/Arhiv_u/01/Arch_Ukr_.htm

(6.051.130, 6.075.010), morr. Micropa €.10. https://pns.hneu.edu.ua/course/view.php?id=5366
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