
card of course
	Subject name
	Numerical Methods


1.  Location of the subject in the system of studies
	1.1. Programme
	Computer science

	1.2. Mode of study
	Full time studies

	1.3. Level of degree
	Bachelor degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Dr Tomasz Giżewski


2. General characteristic of the subject
	2.1. Connection with a subject group
	Directional/practical

	2.2. Total credits (ECTS)
	3

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	V

	2.5. Criterion for selection of listeners
	


3. Learning outcomes and method of conducting classes
3.1.  Aim of the subject
	Lp.
	Aim of the subject

	
	

	C1
	A comprehensive introduction to the theory and practical applications of numerical methods in applied sciences and engineering is to be provided to students. 

	C2
	The necessary skills for solving complex mathematical and engineering problems using numerical tools will be acquired by them. 

	C3
	Familiarization with the application areas of numerical methods in engineering and the natural sciences will be achieved.


3.1. Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area(s) and a field of study
	Lp.
	Description of learing outcomes
	Reference to the 
learning outcomes (symbols)
	Form of teaching (Mark with a „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	Basic numerical algorithms for solving nonlinear equations, performing interpolation, function approximation, numerical differentiation and integration, and solving systems of linear equations are known.
	INF_W02

INF_W11

INF_W19
	X
	
	
	

	W2
	Theoretical foundations for the independent application of numerical methods to analyse and solve a wide range of scientific and engineering problems are understanded.
	
	X
	
	
	

	W3
	Knowledge in identifying errors resulting from selected numerical methods and algorithms is had.
	
	X
	
	
	

	W4
	---
	
	
	
	
	

	After completing the subject, student in the range of SKILLS, can

	U1
	Student is able to apply and understand fundamental numerical methods appropriate for solving typical mathematical problems. Possesses skills in implementing basic numerical algorithms using any programming language.
	INF_U01 INF_U02 INF_U03 INF_U13 INF_U17 INF_U18 INF_U19 INF_U26
	X
	
	
	

	U2
	Understands and can interpret various sources of errors in numerical methods, including rounding errors and truncation errors, and can assess the impact of these errors on the accuracy of results. 
	
	X
	
	
	

	U3
	Understands and can evaluate the numerical stability of algorithms and knows techniques for minimizing errors. 
	
	X
	
	
	

	U4
	Is able to critically assess the reasonableness of obtained results, analyze possible sources of errors, and determine whether and when a numerical method is appropriate for use in a given problem.
	
	X
	
	
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, is able to

	K1
	Being able to express thoughts and information in a clear and understandable manner, being able to analyze situations, identify problems, and generate effective solutions.
	INF_K06
	X
	
	
	

	K2
	Being able to adapt to changing circumstances and embrace new challenges, including being able to cope with stress and uncertainty.
	
	X
	
	
	


3.3. Type of clas and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distan-ce learning methods and techniques in the form of ……………….
	Others
	ECTS

	ST
	20
	
	
	
	30
	
	
	
	
	3

	NST
	
	
	
	
	
	
	
	
	
	


3.4. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Treść zajęć
	Reference to the subject 
learning outcomes 
	Sposób realizacji (zaznaczyć „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Introduction to Numerical Analysis, introduction to errors and stability of algorithms.
	W1,W2, W3, K2
	X
	
	
	

	2.
	Root Finding Methods: bracketing methods (bisection method), open methods (Newton-Raphson method, secant method).
	W1,W2, K2
	X
	
	
	

	3.
	Methods for solving systems of linear equations - direct methods (Gaussian elimination, LU decomposition) 
	W1,W2, K2
	X
	
	
	

	4.
	Methods for solving systems of linear equations - iterative methods (Jacobi, Gauss-Seidel).
	W1,W2, K2
	X
	
	
	

	5
	Techniques for constructing new data points within the range of a discrete set of known data points (Lagrange polynomials, Newton's divided differences, spline interpolation).
	W1,W2, K2
	X
	
	
	

	6
	Numerical Differentiation and Integration
	W1,W2, K2
	X
	
	
	

	7
	Numerical Methods for Optimization
	W1,W2, K2
	X
	
	
	

	8
	Error Analysis and Stability
	W3, K2
	X
	
	
	


TYPE OF CLASSES: LAB
	Lp.
	Treść zajęć
	Reference to the subject 
learning outcomes 
	Sposób realizacji (zaznaczyć „X”)

	
	
	
	ST
	NST

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Introduction to Visual Basic for Applications: basics of VBA: syntax, variables, and data types; writing simple macros in excel; error handling and debugging code in VBA.
	U1
	X
	
	
	

	2.
	Data Representation in Computer Systems: data types and their limitations (integer, floating-point, character); data structures used in numerical methods analysis; using spreadsheets for data storage and manipulation.
	U1
	X
	
	
	

	3.
	Fundamentals of Numerical Errors: types of errors: rounding error, truncation error; the impact of errors on calculation results; techniques for minimizing errors in computations; 
	U1, U2
	X
	
	
	

	4.
	Basic Operations on Matrices and Vectors: arithmetic operations on matrices and vectors; transposition, matrix multiplication, matrix inversion;
	U2, U3
	X
	
	
	

	5
	Solving Systems of Linear Equations: direct methods: Gaussian elimination; iterative methods: Jacobi method, Gauss-Seidel method.
	U1, U2, U3
	X
	
	
	

	6
	Solving Nonlinear Equations: iterative methods: bisection method, Newton-Raphson method, secant method; numerical integration; rectangle, trapezoidal, and Simpson’s methods; applications of numerical integration in practical uses.
	U1, U2, U3
	X
	
	
	

	7
	Numerical Differentiation: forward, backward, and central differentiation methods; applications in data analysis and physical modeling.
	U1, U2, U3
	X
	
	
	

	8
	Error Analysis in Numerical Methods; understanding and analyzing error propagation; stability analysis in numerical solutions.
	U1, U3, K1, K2
	X
	
	
	

	9
	Practical Applications of Numerical Methods:
	U4, U3, K1, K2
	X
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes and methods of documentation)
	Learning outcomes
	Methods of teaching
	Methods of verification of learning outcomes
	Methods of documentation

	KNOWLEDGE

	W1-W4
	informational lecture, conversational using multimedia
	Oral answer
	Protolol 

	SKILLS

	U1-U4
	laboratory exercises
	Oral answer, report
	Report on PUW

	SOCIAL COMPETENCES

	K1-K2
	laboratory exercises
	Oral answer, report
	Report on PUW


3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-90% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes


3.7. Literature
Basic:
Steven C. Chapra and Raymond P. Canale, Numerical Methods for Engineers, McGraw-Hill Education, 2010.

Richard L. Burden and J. Douglas Faires, Numerical Analysis, Brooks/Cole, Cengage Learning, 2010.

Supplementary Textbooks

Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineers and Scientists, McGraw-Hill Education, 2011.

Anne Greenbaum and Timothy P. Chartier, Numerical Methods: Design, Analysis, and Computer Implementation of Algorithms, Princeton University Press, 2012.

Ward Cheney and David Kincaid, Numerical Mathematics and Computing, Brooks/Cole, Cengage Learning, 2012.

J. Stoer and R. Bulirsch, Introduction to Numerical Analysis, Springer, 2002.

Uri Ascher and Chen Greif, A First Course in Numerical Methods, SIAM, Society for Industrial and Applied Mathematics, 2011.
4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload 

	
	ST
	NST

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	50
	

	Classes provided by the study plan
	50
	

	Consultation (min. 10% of  hours provided for any form of classes)
	5
	

	STUDENT’S OWN WORK
	25
	

	Preparation for class, preparation of project work/presentations/etc
	15
	

	Preparation for passing the classes
	10
	

	TOTAL STUDENT WORKLOAD
	75
	

	Credits (ECTS) for a subject
	3
	


	Date of last change 
	13-11-2023

	Changes introduced
	13-11-2023

	Changes approved
	




