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Abstract of the Discipline

The current stage of globalization of the world economy and the formation of the information
society determines the active use of the mathematical apparatus in all spheres of activity. The
application of mathematical methods and models in solving practical problems of economics and
management allows: to improve the systems of economic information by organizing them, identifying
shortcomings in existing information and developing requirements for the preparation of new
information or its adjustment; increase the accuracy of economic calculations; to conduct multivari-
ate economic researches, to define and substantiate optimum decisions; deepen the quantitative
analysis of economic problems; to solve fundamentally new economic problems.

Today there is a noticeable transition to new areas of application of mathematical methods in
the development of socio-economic solutions that will determine the future of our country, namely:
investment policy planning, design of urban development and roads, modernization of enterprises,
environmental forecasting and so on. Methods and means of computational mathematics play a
decisive role in solving these managerial problems. Therefore, every future specialist-economist and
head of the enterprise needs a thorough mathematical training that forms analytical and research
competencies, as well as allows the application of mathematical tools to solve a wide range of
problems in their professional activities.

The main purposes of teaching are: the formation of a holistic system of theoretical
knowledge of the mathematical apparatus, which helps to model, analyze and solve economic
problems, assistance in mastering mathematical methods that allow to study and predict processes
and phenomena in the future activities of students ; development of logical and algorithmic thinking,
assistance in formation of abilities and skills of the independent analysis of research of economic
problems, development of aspiration to scientific search of ways of improvement of the work.

Characteristics of this academic discipline

Academic year 1

Term 1 2
Number of credits ECTS 4 5
Form of final control Test Exam

Structural and logical scheme of studying the academic discipline

Previous academic disciplines Next academic disciplines
Algebra (Mathematics) Managing the competitiveness of tourism
enterprises
Geometry (Mathematics) Statistics
Economics of recreation and tourism




Competences and result of mastering the academic discipline

Competences

Learning outcomes

CK3. Ability to analyze the recreational and
tourist potential of the territories

PH6. Apply in practice the principles and
methods of organization and technology of
tourist services.

PH?7. Develop, promote and sell a tourism
product.

PHS. ldentify tourist documentation and be
able to use it correctly.

PH18. Adequately to evaluate their
knowledge and to apply it in various
professional situations

CK4. Ability to analyze the activities of the
tourism industry at all levels of government

PH3. Know and understand the basic forms
and types of tourism, their division

CKS8. Understanding of principles, processes and
technologies of organization of work of the
subject of the tourist industry and its subsystems

PHS. To identify tourist documentation and be
able to use it correctly

CK11. Ability to use information technologies
and office equipment in the work of tourist
enterprises

PH21. To make informed decisions and be
responsible for the results of their professional
activities

CK13. Ability to cooperate with business
partners and clients, the ability to provide effec-
tive communication with them

PH6. Apply in practice the principles and
methods of organization and technology of
tourist services.

PH20. To identify problem situations and
suggest ways to solve them

CK19. Develop, substantiate and implement the
strategy of foreign economic activity of tourism
enterprises

PH21. To make informed decisions and be
responsible for the results of their professional
activities

The syllabus of the academic discipline
The themes of lectures

Thematic module 1. Higher Mathematics

Theme 1. Elements of the theory of matrices and determinants
Theme 2. General theory of systems of linear algebraic equations
Theme 3. Elements of vector algebra and analytic geometry

Theme 4. Elements of limit theory

Theme 5. Differential calculus of functions of one variable
Theme 6. Basic concepts of the function of many variables
Theme 7. InuterpanbHe uncienHs. BusHaueHuii Ta HeBU3HAUCHUH 1HTETpa

Thematic module 2. Probability Theory and Mathematical Statistics
Theme 8. Basic concepts of probability theory. The classical definition of probability
Theme 9. Conditional probability and the concept of independence of events. The formula of total

probability. Bayesian formula

Theme 10. Repeat test model, Bernoulli scheme. Discrete random variables, their distribution laws




and numerical characteristics
Theme 11. Uniform, exponential and normal distribution laws
Theme 12. Basic concepts of the sampling method
Theme 13. Expert data processing

Thematic module 3. Applied Mathematics. Optimization methods
Theme 14. The subject of mathematical programming. Linear programming
Theme 15. Methods of solving the transport problem
Theme 16. Game theory and its application in tourism

Thematic module 4. Correlation-regression analysis
Theme 17. Simple regression
Theme 18. Multifactor regression

The list of practical and laboratory classes, as well as questions and tasks for independent
work is given in the table "Rating-plan of the discipline”

Teaching and learning methods

During the teaching of the discipline "Higher and Applied Mathematics" in order to enhance
the educational and cognitive activities of students such interactive forms of teaching provides for
the use. There are presentations, computer simulations, visual support banks, "inverted classroom”,
interactive distance learning, creative independent work. The application of these technologies is
aimed at the formation of competencies that are defined for each topic of the discipline.

Presentations are speeches to the audience, used to present the results of individual tasks (for
each theme of the discipline), a report on the implementation of creative independent work.
Presentations can be individual or collective (a group of two to five students).

Computer simulation (game) is a method of learning based on the use of special computer
programs that can be used to virtually simulate the process. It is used in teaching themes 14 — 18.
The purpose of using this method is to develop students' systematic thinking, the formation of skills
to recognize and analyze problems, evaluate alternatives, make optimal decisions.

Visual support banks help to intensify the learning process on the discipline with the help of
clarity (for each theme of the discipline).

"Flipped classroom” is a principle of learning, according to which the main assimilation of
new material by students takes place at home, and classroom time is allocated for tasks, exercises,
laboratory and practical research, individual teacher consultations and more.

Interactive distance learning is a set of pedagogical technologies based on the principles of
communication in the information educational space, serving to organize the education of users,
distributed in space and time (for each theme of the discipline, if classes on this theme are on-line).

Creative independent work involves writing a scientific article or thesis report, which
highlights the economic problem and demonstrates the possibilities of using mathematical tools to
solve it (the topic is chosen by the student himself from the list of topics which are teaching during a
semester).

The order of assessment of studying results

The system of assessment of formed competencies of students during the study of this disci-
pline takes into account the types of classes that, according to the curriculum of the discipline,
include lectures, practical classes, laboratory work, as well as students' independent work. Asseest-
ment of competencies formed in students is carried out on a cumulative 100-point system.

Control measures include:



current control, carried out during the semester during lectures, practical classes and labora-
tory work and evaluated by the amount of points scored. In the first semester, the maximum amount
is 100 points; the minimum amount that allows a student to get a credit of 60 points. In the second
semester, the maximum amount is 60 points; the minimum amount that allows a student to take the
exam is 35 points;

final / semester control, carried out in the form of a semester exam, according to the schedule
of the educational process.

Current control is carried out within a term during:

lectures — in the form of colloquia (during the semester students write two colloquia; the
maximum number of points for both colloquia is 30 points in the first semester and 16 points in the
second semester);

practical classes — in the form of tasks of written tests in practical classes (during the
semester students perform two written tests; the maximum number of points for two tests is 28
points in the first semester and 14 points in the second semester);

laboratory classes — in the form of defense of the report on laboratory work (during the
semester students perform 6 laboratory works; the maximum number of points for the performance
of six laboratory works is 18 points in the first semester and 12 points in the second semester);

independent work:

in the form of homework (during the semester, students complete six homework assignments
— the maximum number of points for completing six homework assignments is 18 points in the first
semester and 12 points in the second semester);

in the form of creative work (during the semester students perform one creative work — the
maximum number of points is 6).

Final control of knowledge and competencies of students in the discipline is carried out on
the basis of a semester exam, the task of which is to test students’ understanding of the program
material in general, logic and relationships between individual sections, ability to creatively use
accumulated knowledge, ability to formulate their attitude to a particular problems of academic
discipline, etc.

The examination ticket covers the program of the discipline and provides for the determina-
tion of the level of knowledge and the degree of mastery of competencies by students.

Each exam ticket consists of 5 practical situations (two stereotypical, two diagnostic and one
heuristic task), which provide for the solution of typical and professional tasks and allow to diagnose
the level of theoretical training of the student and his level of competence in the discipline.

The result of the semester exam is evaluated in points (maximum number — 40 points,
minimum number of credits — 25 points) and is affixed in the appropriate column of the examination
"Information of success".

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 final grade in the discipline is calculated taking into account the points obtained during
the exam and the points obtained during the current control of the accumulative system. The total
result in points for the semester is: "60 or more points — credited", "59 or less points — not credited"
and is entered in the "Statement of performance™ of the discipline.

The final grade is set according to the scale given in the table "Grade scale: national and
ECTS". Forms of assessment and distribution of points are given in the table "Rating-plan of the
discipline”.



The scales of assessment: national and ECTS

Mark on the national scale
L . Mark on
Sum of points including the ECTS
all forms of study € for an exam, a term paper,
scale - for a test
practice
90 — 100 A excellent
82— 89 B q
7481 C goo passed
64173 D satisfactor
60 _ 63 E Y
35-59 FX : i
1 a4 F unsatisfactory failed
Rating-plan of the discipline
The first semester
£ F fo| ™
o Forms and types of teaching orms 0 ax
= evaluation points
Classroom work
Lecture Mel. Elements of the theory of
Lecture . . - _
matrices and determinants
. Practical task Nel. Matrix operations Homemade
— Practical lesson ; . 3
@ and calculation of determinants work
S —
= Individual work
= Search, selection and review of literary
Questions and tasks | SOUrces on the subject _of the discipline.
for self-study Study of lecture material and prepara- - -
tion for practical classes
Classroom work
Lecture N22. General theory of systems
Lecture - . . — _
of linear algebraic equations
N .
GEJ Laboratory lesson ITaboratory.task_Mrl. Solving systems of LW Nol 3
S linear equations in MS Excel
= Individual work
Questions and tasks Study of I.ecture material, performar_me
of calculations in MS Excel, preparation - -
for self-study .
for practical classes
Classroom work
™ Lecture M3. Elements of vector algebra
@ Lecture . — _
£ and analytic geometry
é _ Practical task #22. Operations on Homemade
Practical lesson vectors. Equation of line and plane work 3
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Individual work

Questions and tasks

Search, selection and review of literary

for self-study sources on a given topic. Doing B B
homework
Classroom work
Lecture N24. Elements of limit theory.
Lecture Dif_ferential calculus of functions of one _ _
variable
Lo
fﬁ Laboratory task Ne2. Research of
2 Laboratory lesson fgnctior_l of one variable and construc- LW No2 3
o tion of its schedule
|_
Individual work
Questions and tasks | Study of lecture material, preparation
for self-study for laboratory classes - -
Classroom work
Lecture M5. Basic concepts of the
Lecture function of many variable - -
© Practical task 23. Application of the Homemade
= Practical lesson function of many variables in economic work 3
,'GE) research
Individual work
Questions and tasks | Search, selection and review of literary
for self-study sources on a given topic. Doing _ _
homework
Classroom work
Lecture M6. Integral calculus. Definite Colloguium
Lecture and indefinite integral Nol 15
Laboratory task Ne3. Integral calculus in
~ Laboratory lesson | Problems of economics Definite and LW Ne3 3
£ indefinite integrals
C
= Individual work
Questions and tasks | Search, selection and review of literary
for self-study sources on a given topic. Execution of
practical tasks. Preparation for the - -
colloguium
Classroom work
Lecture Ne7. Basic concepts of
bability theory. The classical
@ Lecture proban - - -
GEJ definition of probability
()
e
= Practical task Ned. Determination of Homemade 3
Practical lesson probability by the classical definition work
RT Nel 14




Individual work

Questions and tasks
for self-study

Study of lecture material. Do your
homework. Preparation for writing test

Theme 9

Classroom work

Lecture

Lecture N28. Conditional probability
and the concept of independence of
events. The formula of total probability.
Bayesian formula

Laboratory lesson

Laboratory task Ne4. Determination of
probability by the formula of total
probability and the Bayesian formula

LW Ne4

Individual work

Questions and tasks
for self-study

Search, selection and review of literary
sources on a given topic. Doing
homework

Theme 10

Classroom work

Lecture

Lecture M29. Repeat test model,
Bernoulli scheme. Discrete random
variables, their distribution laws and
numerical characteristics

Practical lesson

Practical task M5. Calculation of
numerical characteristics of the distribu-
tion of a discrete random variable

Homemade
work

Individual work

Questions and tasks
for self-study

Search, selection and review of literary
sources on a given topic. Doing
homework

Theme 11

Classroom work

Lecture

Lecture M10. Uniform, exponential and
normal distribution laws

Laboratory lesson

Laboratory task N25. Determination of
the main numerical characteristics of a
continuous random variable

LW Ne5

Individual work

Questions and tasks
for self-study

Review of literature on the subject; do-
ing homework on my own. Preparation
for the presentation of creative work

Creative work

Theme 12

Classroom work

Lecture

Lecture N211. Basic concepts of the
sampling method

Practical lesson

Practical task No6. Estimation of
numerical characteristics of a random
variable based on the results of a sample
survey

Homemade
work.

RT Ne2

14
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Individual work

Questions and tasks

Study of lecture material. Do your

for self-study homework. Preparation for writing test - -
Doing homework
Classroom work
Lecture Lecture Ne12. Expert data processing COII;?;mm 15
m - -
= Laboratory lesson Labor_atory _task Neb. Investlgatlon ofa LW No6 3
= two-dimensional random variable
2 Individual work
| Questions and tasks | Search, selection and review of literary
for self-study sources on a given topic. Doing _ _
homework
Rating-plan of the discipline
Second semester
£ F Y
o Forms and types of teaching orms o ax
= evaluation | points
Classroom work
Lecture Mel. The subject of
Lecture mathematif:al programming. Linear
programming: graphic method
Practical task Nel. Construction of a
Practical lesson mathematical model of LPP. Application Homemade 5
of the graphical method to the solution work
of LPP
Individual work
Questions and tasks | Search, selection and review of literary
< for self-study sources on the subject of the discipline.
- Study of lecture material and prepara-
GEJ tion for practical classes
F Classroom work
Lecture N22. Linear programming:
Lecture simplex method
Laboratory task AN21. Simplex solution
Laboratory lesson | of PP in MS Excel environment LW Nel 2

Individual work

Questions and tasks
for self-study

Search, selection and review of literary
sources on a given topic

Classroom work

Lecture

Lecture M3. Linear programming: a
dual task

11




Practical task Ne2. Construction of a

Practical lesson mathematical model of a_conjugate pa_lir Homemade
of dual problems. Checking the stability work
of the optimal plan

Individual work
Questions and tasks | Search, selection and review of literary
for self-study sources on a given topic. Doing
homework
Classroom work
Lecture M24. Methods of solving the
Lecture transport problem: the classic transport
problem
Laboratory task N22. Solving a classic
Laboratory lesson | transport problem in MS Excel LW Ne2
o Individual work
@ | Questions and tasks | Study of lecture material, preparation
S
o for self-study for laboratory work
= Classroom work
Lecture A25. Methods of solving the
Lecture transport problem: transport problem by
the criterion of time
Practical task Ne3. Solving the transport |  Homemade
Practical lesson problem by the criterion of time work
RT Nel
Individual work
Questions and tasks | Study of lecture material. Do your
for self-study homework. Preparation for writing test
Classroom work
Lecture M6. Game theory and its Colloquium
Lecture AR .
application in tourism No 1
= Laboratory task Ne3. Risk research on
qé Laboratory lesson the example of a matrix game of two LW Ne3
o persons
C
= Individual work
Questions and tasks | Search, selection and review of literary
for self-study sources on a given topic. Preparation for
the colloquium
Classroom work
Lecture N27. Simple regression:
Lecture correlation-regression analysis of the
r~ function of one variable
% oractical lesson Prgctl_call_task Nedq. Esymatlon of Homemade
2 pairwise linear regression parameters work

Individual work

Questions and tasks
for self-study

Study of lecture material.

homework

Doing

12




Classroom work

Lecture

Lecture ¥28. Simple regression:
construction of a confidence interval for
the regression line

Laboratory task e4. Construction of a

Theme 18

Laboratory lesson confidence interval for a pairwise LW Ne4
regression line
Individual work
Questions and tasks | Study of lecture material. Preparation
for self-study for laboratory work
Classroom work
Lecture /9. Multifactor regression:
Lecture : ;
models with natural variables
Practical task No5. Estimation of the
. . : Homemade
Practical lesson correlation density between endogenous work
and exogenous factors
Individual work
Questions and tasks | Study of lecture material; doing
for self-study homework
Classroom work
Lecture M10. Multifactor regression:
Lecture : .
time series
Laboratory task Ne5. Estimation of
Laboratory lesson parameters of the linear regression LW Nos

equation for the case of a multifactor
model

Individual work

Questions and tasks
for self-study

Study of lecture material; performance
of practical tasks. Preparation for the
presentation of an independent creative
task

Creative work

Classroom work

Lecture M11. Multifactor regression:

Lecture analysis of variance
Practical task Ne7. Application of Homemade
Practical lesson analysis of variance to check the quality work;
of a multifactor regression model RT No2
Individual work
Questions and tasks | Study of lecture material. Do your
for self-study homework. Preparation for writing test
Classroom work
Lecture N212. Multifactor regression: _
L ecture prediction based on the results of Colloquium
regression analysis No2
Laboratory task M28. Regression models
Laboratory lesson with qualitative variables on the example LW Ne6

of time series. Forecasting by time series

13




Individual work
Questions and tasks Study of lecture material. Execution of
for self-study practical tasks. Preparation for the
colloquium

Exam 40
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— Mocksa : Mup, 1994. —416 ¢

22. Buma mareMartvka: ONMOPHHE KOHCHEKT [EnexkrponHmii pecypc] — Pexum mocrymy :
https://pns.hneu.edu.ua/course/index.php?categoryid=321

23. KenesnsxkoBa E.JO. Teopis iMOBIpHOCTEH Ta MareMaTHYHa CTATUCTHKA : METOIMYHI
peKoMeHallli 10 caMOCTIHHOT poOoTH 3 TeMH "EMMIpUyHI Ta JOTIYHI OCHOBH TE€OPii HIMOBIPHOCTEM.
OcHoBHI TeopeMu Teopii iMoBipHOCTEH'" i cTyneHTIB ycix cneumianbHocter  /  E.XO.
KenesnsikoBa, 1.JI. JlebeneBa, C.C. JleGeneB. [Emexktponnmii pecypc] — Pexum pocrymy :
http://ebooks.git-elt.hneu.edu.ua/tvms

24. KenesnskoBa E.JO. Teopis iiMoBipHOCTEl Ta MareMaTHYHA CTAaTHCTHKA : METOIMYHI
pexomMeHpalii 10 caMmocTiiiHOoi poOotu 3 Temu '"Cxema He3alleKHHX BUIPOOYBaHb. 3aKOHH
pPO3MOJIUTY Ta YMCIOBI XapaKTEPUCTHKU JUCKPETHOI BUIAIKOBOI BEIMYMHH' I CTYACHTIB YCIX
cnemianpHOCcTe / E.1O. Xenesnskosa, 1.JI. Jlebenea, C.C. Jlebener. [EnexTponnmuii pecypc]| —
Pexum mocrymy : https://pns.hneu.edu.ua/mod/url/view.php?id=274068

25. MeTtonmuuHi peKOMEHJallli 7O BHKOHAHHA TNPAKTUYHUX 3aBJaHb 3 HaBYAIbHOI
muciuiTiag - 'Buma  maremaruka"  [EnexTtponHuit  pecypc] — Pexum  moctymy
https://pns.hneu.edu.ua/course/index.php?categoryid=321

26. MertomuuHi peKOMEHJallli Ta 3aBJaHHS i1 BUKOHAHHS JA0OpaTOpPHUX poOIT 13
HaBYaJbHOI aucHuIutink "Buma wmarematuka” [EnektponHmii pecypc] — Pexum gocrymy :
https://pns.hneu.edu.ua/course/index.php?categoryid=321

27. Mamsipeup JI.M. [ocmipkeHHs1 omepaiid Ta METOIM ONTHMI3allii : MYJIbTHMEIiHHI
METOJMYHI pPEeKOMEH Iallli A0 caMOCTiHHOI poOoTH 3 TeMm «Teopis ABOICTOCTI Ta aHAII3 JIHIMHUX
MOJIeJIe EKOHOMIYHUX ONTUMIZAIMHKMX 3a1auy» Ta «TpaHcnopTHa 3amaday / JI.M. Mansapens, [.J1.
JleGenena, JL.O. Hopik. [EnexTponHumii pecypc] - Pexum JIOCTYIY
https://pns.hneu.edu.ua/mod/url/view.php?id=349407

28. Manapeup JI.M. [locnimkeHHsl omepaimiid Ta METOIM ONTUMI3allil : MyIbTUMEIINHHI
METOJUYHI PeKOMEHalIl O caMOCTIHHOT poOoTH 3 TeMH «3ajaya JIHIHHOTO MPOrpaMyBaHHS Ta
Meroau ii posB’s3anus» / JLM. Mamapeus, K.O. KosanwoBa, [.JI. JleGeneBa. [EnexkrponHwmii
pecype] — Pesxxum noctymy : https://pns.hneu.edu.ua/mod/url/view.php?id=272025

29. OcsitHpo-nipodeciiina mporpama "Typusm" [Enextponnuii pecypc] — Pexum moctymy :
https://www.hneu.edu.ua/wp-content/uploads/2021/07/Turyzm-OPP-2021-bakalavr.pdf

30. Caiit ITHC : I. Higher and applied mathematics (6.242.010), ct. Bukiu. Jledenes C. C..
[EnextponHuii pecypc] — Pexxum moctymy :  https://pns.hneu.edu.ua/course/view.php?id=864

31. Caiit ITHC : Il. Higher and applied mathematics (6.242.010), ct. Buki. Jlebenes C. C..
[EnextponHuii pecypc] — Pexxum mocrtymy :  https://pns.hneu.edu.ua/course/view.php?id=865
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