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The annotation of the academic discipline

The fundamental base in the mathematical preparation of economists and managers is the
academic discipline "Probability theory and mathematical statistics” which is a compulsory discipline
of the natural scientific series and the component of the structural logical scheme which is provided for
the educational professional program of bachelors of speciality 073 “Management”.

The basic problems of teaching the academic discipline is giving students knowledge of the
basic parts of probability theory and mathematical statistics; a rising of the level of the fundamental
mathematical training of students with intensification of its applied direction, mastering the
fundamentals of probability theory and mathematical statistics and application of this knowledge to the
economic investigations for solving economic problems, forming skills in application of probability
theory and mathematical statistics in investigations where probability theory and mathematical
statistics is applied as 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 economic
and mathematical models, and the obtaining the required mathematical knowledge for the study of
other disciplines. A modern tendency in higher education is a reorientation of students of higher
educational institutions from a process of education to a result, from knowledge to skills, forming
definite competences.

The main purpose of teaching is to form a holistic system of theoretical knowledge of the
mathematical apparatus of probability theory and mathematical statistics, which helps to model,
analyze and solve economic problems, master mathematical methods that allow to study and predict
processes and phenomena in the future professional activity of students. and algorithmic thinking, the
formation of skills and abilities of independent research of economic problems, the development of the
desire for scientific search for ways to improve their work.

The characteristics of the academic discipline:

Academic year 1st
Term 2nd
Number of credits 5
Form of the final control exam

Structural and logical scheme of studying the academic discipline:
Prerequisites Post-requisites
School course of mathematics Statistics
(geometry, algebra and precalculus)

Economics of enterprises
Management
Communications and social responsibility

Competences and the results
General competences (GC) /
Professional competences (PC)

of mastering the academic discipline:

Learning outcomes (LO)

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

GC4 (3K4). An ability to apply knowledge in
practical situations.

GC8 (3KS8). Skills in the use of information and
communication technologies.

PC2 (CK2). An ability to analyze the results of
an activity of a company, compare them with the
factors of external and internal environment

LO6 (PH6). Demonstrate skills of a search, a
collection and an analysis of information, a
calculation of indicators to interpret management
decisions.




GC3 (3K3). An ability to an abstract thinking, an | LO19 (PH19). Demonstrate skills of an analysis

analysis, a synthesis. and a synthesis of information, adapting them to
GC4 (3K4). An ability to apply knowledge in | analyze and solve problems in different areas of
practical situations. business and management

GC8 (3K8). Skills in the use of information and
communication technologies.
*CK — cnemianbHi (daxoBi) kommnereHTHOCTI, 3K — 3arampHi kommereHTHOcTi, PH — pesynbpTaTn
HaBYaHHS

The syllabus of the academic discipline
The themes of lectures

Content module 1. Probability Theory
Theme 1. Empirical and logical foundations of probability theory. Basic theorems of probability
theory, their economic interpretation.
Theme 2. Scheme of independent trails.
Theme 3. Distribution laws and numerical characteristics of a discrete random variable.
Theme 4. Distribution laws and numerical characteristics of a continuous random variable.

Content module 2. Mathematical Statistics
Theme 5. Primary processing of statistical data. Statistical estimations of parameters of a distribution.
Theme 6. Testing statistical hypotheses
Theme 7. Elements of variance analysis
Theme 8. Elements of correlation theory. Elements of regression theory

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

Methods of study and teaching

To intensify the process of teaching the academic discipline "Probability theory and
mathematical statistics" the following educational technologies are applied mini-lectures, work in
small groups, brainstorms, computer simulation (games), presentations and problem lectures.

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 (themes: 1 — 8).

Mini-lectures provide for the delivery the educational material during a short-length segment
of time and they are characterized 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 shorter 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
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, 5, 8).

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: 2 — 7).

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: 1, 5, 8).



Presentations are speeches to students which are used for presenting certain achievements,
group work results, reports of individual task fulfillment, instruction, demonstration of new goods and
services (themes: 1 —8).

Problem lectures are directed at the development of students' logical thinking. The theme is
confined to two or three key issues, students' attention is concentrated on the material which has not
been represented in textbooks, the experience of foreign educational universities is used with handing
out printed materials to students during the lecture and drawing basic conclusions as to the issues
considered. In the course of lectures students are asked questions for independent reflection which a
lecturer answers himself, without waiting for students' answers. This kind of system makes students
concentrate and begin to actively think in search of a correct answer (themes: 1 — 8).

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 (6 points), practical studies (including 2 written tests
(12 points) and homework (14 points)) and laboratory studies (including 8 laboratory works
(16 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
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
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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 % (102 hours) 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 with specifical literature of the mathematical and economic direction.

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
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.

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.



Rating-plan of the academic discipline

study

material. Carrying out practical homework and
a laboratory work.

) Maxi-
£ Forms of
o Forms and types of study mal
= assessment )
point
1 2 3 4
Class work
Lecture 1. Empirical and logical foundations
of probability theory. Basic theorems of
Lecture . ; -
probability theory, their economic
interpretation.
Practical study 1. Empirical and logical
Practical stud foundations of probability theory. Basic
— Y| theorems of probability theory, their economic
g interpretation.
2 Laboratory work 1. Empirical and logical
= Laboratory | foundations of probability theory. Basic laboratory 2
study theorems of probability theory, their economic work
interpretation.
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
i i . homework 2
study material. Carrying out practical homework and
a laboratory work.
Class work
Lecture Lecture 2. Scheme of independent tests.
Practical study | Practical study 2. Scheme of independent
trails.
o~ Laboratory Laboratory work 2. Scheme of independent laboratory 9
g study trails. work
2 Independent work
F | Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
study material. Carrying out practical homework and | homework 2
a laboratory work. Preparation for a written
test
Class work
Lecture Lecture 3. Distribution laws and numerical
characteristics of a discrete random variable
Practical study | Practical study 3. Distribution laws and
numerical characteristics of a discrete random
™ variable
“E’ Laboratory Laboratory work 3. Distribution laws and
< | S . laboratory
P study numerical characteristics of a discrete random 2
= : work
variable
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
homework 2




Class work

Lecture

Lecture 4. Distribution laws and numerical
characteristics of a continuous random
variable.

colloquium

Practical study

Practical study 4. Distribution laws and

tasks to self-

sources on the theme. Learning the lecture

numerical characteristics of a continuous | written test
T,r, random variable.
£ Laboratory Laboratory work 4. Distribution laws and
2 . - : laboratory
= study numerical characteristics of a continuous
: work
random variable.
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
X . : homework
study material. Carrying out practical homework
and a laboratory work.
Class work
Lecture Lecture 5. Primary processing of statistical
data. Statistical estimations of parameters of a
distribution.
Practical study | Practical study 5. Primary processing of
statistical data. Statistical estimations of
i parameters of a distribution.
GE, Laboratory Laboratory work 5. Primary processing of
2 . - L laboratory
= study statistical data. Statistical estimations of
L work
parameters of a distribution.
Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
i : . homework
study material. Carrying out practical homework
and a laboratory work.
Class work
Lecture Lecture 6. Testing statistical hypotheses
Practical study | Practical study 6. Testing statistical
hypotheses
P Laboratory Laboratory work 6. Testing statistical laboratory
= study hypotheses work
= Independent work
Questions and | Search, choice and looking through literary
tasks to self- | sources on the theme. Learning the lecture
X . . homework
study material. Carrying out practical homework
and a laboratory work.
Class work
Lecture Lecture 7. Elements of variance analysis independent
creative
task
'S | Practical study | Practical study 7. Elements of variance
g analysis
= Laboratory Laboratory work 7. Elements of variance laboratory
study analysis work
Independent work
Questions and | Search, choice and looking through literary homework
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study material. Carrying out practical homework
and a laboratory work.
Class work
Lecture Lecture 8. Elements of correlation theory. .
. colloquium 6
Elements of regression theory
Practical study | Practical study 8. Elements of correlation .
) written test 6
o theory. Elements of regression theory
e Laboratory Laboratory work 8. Elements of correlation laboratory 9
2 study theory. Elements of regression theory 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 practical homework
and a laboratory work.
Exam 40

Recommended reading

Main

1. Teopis iiMOBIpHOCTEW Ta MaTeMaTU4YHA CTAaTUCTHKA : MpakTukyM [EnextponHuii pecypc] /
E. 0. KenesmsxoBa, JI. O. Hopik ; XapkiBcbKWii HaIliOHaJbHUH EKOHOMIYHHH YHIBEpCHTET
im. C. Ky3nens. — EnektpoHn. tekcroBi gaHi. (9,34 Mb). - Xapki : XHEVY im. C. Ky3ueus, 2019. —
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K. B. CrenanoBa — Xapkis : XHEY im. C. Ky3nens, 2016. — 184 c.

3. Teopis i#MOBipHOCTE Ta MaTeMaTH4HA CTAaTUCTHKA @ MYJIbTUMEAINHI METOAMYHI
peKoOMeHIallii 10 caMOCTIHHOT poboTH 3 TeMu «Cxema He3aJIeKHUX BUIPOOYyBaHb. 3aKOHU PO3IOALTY
Ta YMCJIOBI XapaKTePUCTUKHU TUCKPETHOI BUmaakoBoi BenuunHu» / Yiknaa. E. FO. XKenesnskona, 1. JI.
Jlebenena, C. C. JlebeneB — MynbTUMeI1liHE IHTEPAKTUBHE €JIEKTPOH. BUJI. KOMOIHOBAHOT'O BUKOPHCT.
(62 M0). — Xapkis: XHEY im. C. Ky3uems, 2020. - https://pns.hneu.edu.ua/course/view.php?id=5289

4. Teopis HMOBIpPHOCTEM Ta MaTeMaTW4YHAa CTATHUCTUKA @ METOJMYHI peKOMeHAalii o
caMocCTiiiHO1 poOoTH 3 TeMu «EMmipuuHi Ta JOTi4H1 OCHOBH Teopii HMoBipHOCTEH. OCHOBHI TeopeMu
Teopii WMOBIpHOCTEI» JUIsl CTYIEHTIB ycix cnemianbHocTel /Yknan. XKenesnskosa E.JO., JleGenea
LJI., Jle6ener C.C. [Mynbrumeniitnuii pecypc] — Xapkis : Bug. XHEY im. C. Ky3ueus, 2018. -
http://ebooks.qgit-elt.hneu.edu.ua/tvms

5. Probability Theory and Mathematical Statistics : Multimedia guidelines to independent work
for Bachelor’s (first) degree students for all specialties / Misiura le., Lebediev S. — Xapkis: XHEY im.
C. Kysnens, 2021. - https://pns.hneu.edu.ua/course/view.php?id=7356

6. Introduction to probability and mathematical statistics (6th edition) / Sheldon Ross. — San
Diego, United States : Elsevier Science Publishing Co Inc, 2021. — 740 p.

7. Introduction to probability and mathematical statistics (2nd edition) / Lee Bain, Max
Engelhardt. — Kentucky, United States : Cengage Learning, Inc, 2020. — 656 p.

Additional

8. OcHoBM Teopii MMOBIpHOCTEH 1 MaTeMaTHYHOI CTATUCTHKM : HaBY. mociOHuk. —JIpBiB : JIHY
imeHi IBana @panka, 2020. — 184 c.

9. [pakTukym 3 Teopii HIMOBIpHOCTEH Ta MaTeMAaTUYHOI CTATUCTHKH. HaB4anpbHUN MOCIOHHMK st
CTYJCHTIB €eKOHOMIYHHX creniaibHocTel / Aninyiiko A. M., JI3to6anoBceka H. B., €pbomenko B. O. Ta iH.
— Tepuonins : [ligpyunuku 1 nociOnuku, 2018. — 352 c.

10. Teopis HMOBIpHOCTEH Ta MaTeMaTU4HA CTaTUCTUKA: HaBy. moci0. / [{. A. Haiiko, O. ®. IlleBuyk
— Bigaung: BHAY, 2020. — 382 c.
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