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	Education profile: practical
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	Number of hours
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/excercises/lab/pr/e)*
	22 lectures/ 22 exercises
	
	
	
	
	
	

	Part-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lectures/Exercises

	SUBJECT OBJECTIVES

	Learning the substantive basics of matrix calculus and its practical applications in solving systems of linear equations;
Introduction to key issues in mathematical analysis, in particular differential and integral calculus and their applications in solving problems in the field of optimisation and determining the areas of flat figures.  

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W08
	P6S_WG
	The student has an advanced knowledge of linear algebra, including: matrix operations, the concepts of determinants, matrix rank and inverse matrices, solving simple matrix equations, methods for solving systems of linear equations, including Cramer's rule, and knowledge of the Kronecker–Capelli theorem.
	Solving assigned computational problems; written examination (solving tasks)

	K_W11
	P6S_WG
	The student has an advanced knowledge of mathematical analysis issues necessary for the description and analysis of quantitative phenomena, in particular: knows and understands the basic properties of real numbers, powers, logarithms, and graphs and properties of basic elementary functions, knows the concept of the derivative of a single variable function and methods for determining it, including de l'Hospital's rule 'Hospitala rule, understands the applications of differential calculus in the analysis of the course of function variability, the economic interpretation of the derivative and the elasticity of a function, knows the basics of differential calculus of functions of several variables, including methods for determining local and conditional extremes of functions of two variables, knows the concept of indefinite and definite integrals and basic methods of integration, understands the geometric and economic interpretation of definite integrals, in particular in the context of the area of a flat surface.
	

	SKILLS

	K_U04

	P6S_UW

	The student is able to apply mathematical methods to analyse and forecast the level and dynamics of selected economic variables, in particular: use derivatives of single-variable functions to analyse changes and trends, apply function elasticity and economic interpretation of derivatives, use integral calculus to analyse cumulative values and flat area fields, interpret the results obtained in the context of the achievements of a company or organisation.
	Solving assigned computational problems; written examination (solving tasks)

	K_U11

	P6S_UW

	The student is able to formulate and solve engineering problems using mathematical methods, in particular: apply matrix algebra and methods of solving systems of linear equations to model decision-making problems, use differential calculus of single and multiple variable functions to analyse extremes and optimisation, apply elements of analytical and simulation modelling to describe quantitative phenomena, interpret mathematical solutions in relation to practical problems.
	

	SOCIAL COMPETENCES

	K_K01

	K_K01

	The student is prepared to critically evaluate their mathematical knowledge and quantitative content related to management and engineering problems, recognise the importance of mathematical methods in solving practical problems, and is prepared to seek expert advice in situations requiring in-depth analysis or exceeding their current competence.
	Solving assigned computational problems; written examination (solving tasks)

	Student workload (during teaching hours 1 hour = 45 minutes)**

	Full-time studies: 
attendance at lectures = 22 h
attendance at classes = 22 h
preparation for classes = 30 h
preparation for lectures = 30h
preparation for assessment/exam = 40 h
completion of project tasks =
consultations =4h
e-learning =
assessment/exam = 2 h
other – self-study = 
TOTAL: 150h
ECTS points: 6
including practical classes: 3

	Part-time studies:
attendance at lectures = 
attendance at classes = 
preparation for classes = 
preparation for lectures = 
preparation for assessment/exam = 
completion of project tasks =
consultations 
e-learning =
assessment/exam =
other – self-study =
other (specify) =
TOTAL: 
Number of ECTS points:
including practical classes:


	PREREQUISITES 
	News from the mathematics programme at a comprehensive school. Ability to think logically. Ability to describe simple mathematical issues. Ability to work in a group.

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered directly:
1. Matrix algebra (matrix operations, determinant and rank of a matrix, inverse matrix, simple matrix equations).
2. Systems of linear equations (Cramer's rule, Kronecker-Capelli theorem, solving arbitrary systems of linear equations).
3.  Operations on real numbers, powers and logarithms, graphs of basic functions and their properties).
4. Differential calculus of functions of one real variable (derivative of a function at a point, derivative function, L'Hôpital's rule, economic interpretation of the derivative, elasticity of a function, studying the variation of a function).
5. Differential calculus of functions of several variables (determining local and conditional extremes of functions of two variables). 
6. Integral calculus of functions of one variable (indefinite integral – basic methods of integration, definite integral – area of a flat surface, economic interpretation).
Content delivered via e-learning: Not applicable

	OBLIGATORY LITERATURE

	• Stewart, J. – Calculus (9th Edition), Cengage Learning, 2021
• Anton, H., Bivens, I., Davis, S. – Calculus (Early Transcendentals) (12th Edition), Wiley, 2023
• Strang, G. – Linear Algebra and Learning from Data, Wellesley-Cambridge Press, 2019
• Lay, D., Lay, S., McDonald, J. – Linear Algebra and Its Applications (6th Edition), Pearson, 2021
• Adams, R. A., Essex, C. – Calculus: A Complete Course (10th Edition), Pearson, 2022

	ADDITIONAL LITERATURE
	• Ciałowicz B. [2017], "Workouts in Calculus and Linear Algebra with Applications in Economics", Cracow University of Economics Press, Cracow
• P.Zima, R. Brown, Mathematics of Finance, Schaum’s Outlines, McGraw-Hill
• Applied Mathematics for the Managerial, Life and Social Sciences, Soo T. Tan, Brooks/Cole Cengage Learning

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	• Hadaś-Dyduch, M. (2024). Matematyka dla ekonomistów z programem Mathematica. Część I. Funkcja jednej zmiennej. Uniwersytet Ekonomiczny w Katowicach. ISBN 978-83-7875-891-4. Allegro
• Hadaś-Dyduch, M. (2023). Matematyka z komputerem w przykładach. Uniwersytet Ekonomiczny w Katowicach. Uniwersytet Ekonomiczny w Katowicach
• Hadaś-Dyduch, M. (2020). Kompendium egzaminacyjne z matematyki (z A. Przybylska-Mazur, J. Acedański & M. Balcerowicz-Szkutnik). Uniwersytet Ekonomiczny w Katowicach. Allegro
• Hadaś-Dyduch, M. (2019). Modelowanie procesów finansowych, gospodarczych i społecznych z zastosowaniem analizy wielorozdzielczej. Uniwersytet Ekonomiczny w Katowicach. Uniwersytet Ekonomiczny w Katowicach
• Hadaś-Dyduch, M. (2013). Inwestycje alternatywne na polskim rynku kapitałowym. W Innowacje w finansach i ubezpieczeniach – metody matematyczne i informatyczne (Studia Ekonomiczne, nr 146, ss. 29-37). Uniwersytet Ekonomiczny w Katowicach. Uniwersytet Ekonomiczny w Katowicach
• Hadaś-Dyduch, M. (2013). Rachunek różniczkowy i różnicowy (rozszerzone wydanie). W. Szkutnik (Red.), Uniwersytet Ekonomiczny w Katowicach.
• Bogocz, D. (2012). Pomiędzy tak a nie czyli o rozmytym charakterze pojęć, metod i kategorii. Metody Ilościowe w Badaniach Ekonomicznych, XIII(1), 49-57.
• Guzik, K., & Prysak, P. (2015). Profitability of investment portfolios based on partial order relations. Krakow Review of Economics and Management

	TEACHING METHODS
(divided into
face-to-face
and e-learning classes)
	In direct form:
Lecture, presentation, demonstration of examples, problem solving,
In e-learning form: not applicable

	LEARNING AIDS
	Multimedia presentation, collection of tasks

	PROJECT
(if implemented
as part of the course module)
	Not applicable

	FORM AND CONDITIONS OF PASSING
	Completing tasks during exercises, passing an examination (completing tasks)


* lecture-lecture, exercises- exercises, lab- laboratory, pr- project, e- e-learning.


