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	Field of study: Computer science

	Course: Maths I

	Educational profile: practical

	Education level:  I-cycle studies

	Number of hours per semester
	1
	2
	3

	
	I
	II
	III
	IV
	V
	VI

	Full -time studies

(L/C/lab/pr/e)*
	24 C
	
	
	
	
	

	Part-time studies

(L/C/lab/pr/e)
	
	
	
	
	
	

	CLASS LANGUAGE
	English

	LECTURER


	Dr Wojciech Gwizdała

	FORM 


	Classes

	COURSE OBJECTIVES
	1. To provide students with a solid foundation in differential calculus and infinite series.
2. To develop analytical thinking and mathematical problem-solving skills required in computer science and engineering.
3. To enable students to analyze properties of functions using derivatives and apply calculus methods to practical and technical problems.
4. To prepare students for further courses involving mathematics, algorithms, computer graphics, data analysis, and engineering subjects.


	Reference to learning outcomes
	Description of learning outcomes  
	Verification of learning outcomes  

	Field-related learning outcome
	PQF - Polish Qualifications Framework
	
	

	Knowledge

	INF_W01
	P6U_W, P6S_WG, P6S_WG_INŻ
	Knows and understands the terminology and fundamental concepts of mathematical analysis used in computer science and engineering.
	Written tests, colloquium

	Skills

	INF_U01
	P6U_U, P6S_UW
	Can obtain, analyze and interpret mathematical information and use appropriate analytical methods to solve problems.
	Problem-solving exercises, classroom activities, reports

	INF_U04
	P6U_U, P6S_UU
	Can independently develop mathematical competencies and improve problem-solving skills through self-study.
	Homework assignments, individual work

	INF_U08
	P6U_U, P6S_UW, P6S_UW_INŻ
	Can apply analytical methods to formulate and solve practical engineering problems.
	Practical mathematical tasks, written tests

	Social competences

	INF_K01
	P6U_K, P6S_KK
	Is aware of the importance of mathematical knowledge in solving engineering and computer science problems and recognizes the need for continuous learning.
	Active participation in classes, individual learning activities



	Students’ own workload  (in didactic hours 1 h = 45 minutes)** 

	Full- time
Participation in classes = 24 h
Preparation for classes = 16 h
Homework and self-study = 16 h
Preparation for colloquium = 12 h
Preparation of reports = 5 h
Assessment = 2 h
TOTAL: 75 h
ECTS points: 3
	Part-time

Not applicable

	PREREQUISITES
	Knowledge of mathematics at upper-secondary school level, including:

1. algebra,

2. elementary functions,

3. trigonometry,

4. equations and inequalities,

5. analytic geometry.

	COURSE CONTENT

(Division into contact hours and e-learning)
	Contact hours in classroom:
Mathematical analysis:
1. Limits of sequences and functions, calculation – including l'Hopital's rule.
2. Number series, criteria for convergence of series, necessary condition for convergence, criteria for convergence of series, comparison criterion, Cauchy criterion, d’Alembert criterion.

3. Derivative of a function, derivatives of the product, quotient and composition of functions, the second derivative of a function.
4. Analysis of the first and second derivatives of functions, monotonicity, extrema, inflection points, convexity of functions, studying the course of variability of functions, graphing functions.
E-learning on Moodle platform:
Materials on Moodle course in electronic form (PDF, links) containing sample solutions to tasks covered during contact blackboard exercises.

	LITERATURE

(compulsory reading)
	1. Stewart, J., Clegg, D. K., Watson, S., Calculus: Early Transcendentals, 9th Edition, Cengage Learning, 2021.
2. Anton, H., Bivens, I. C., Davis, S., Calculus, 12th Edition, Wiley, 2021.
3. Krysicki, W., Włodarski, L., Analiza matematyczna w zadaniach, Część 1, Wydawnictwo Naukowe PWN, wydanie 29, 2005.

	OPTIONAL LITERATURE (including at least two items in English, either books or articles)
	1. Hass, J., Heil, C., Bogacki, P., Weir, M. D., Thomas' Calculus, 15th Edition, Pearson, 2022.
2. Adams, R. A., Essex, C., Calculus: A Complete Course, 10th Edition, Pearson, 2021.
3. Strang, G., Calculus, 3rd Edition, Wellesley-Cambridge Press, 2017.
4. Courant, R., John, F., Introduction to Calculus and Analysis, Volume I, Springer, 1999.

	TEACHING METHODS

(Division into contact hours and e-learning)

	Contact hours in classroom:
1. Electronic board exercises.

2. Short presentations using a multimedia projector.

3. Individual and group work.
E-learning on Moodle platform:
1. Homework,
2. Multiple choice test.

	TEACHING AIDS
	1. Electronic board.

2. Multimedia projector and presentation materials.

3. Moodle e-learning platform.

4. Electronic educational materials and problem sets.

5. Mathematical software (optional): Wolfram Alpha, GeoGebra, MATLAB/Octave.

	PROJECT

(if implemented in the framework of a classes module)
	Not applicable

	FORM AND CONDITIONS OF ASSESSMENT
(Division into contact hours and e-learning)
	The course is passed upon obtaining at least 50% of the total score.

Assessment components:
1. Colloquium (30%),
2. Two reports (60%),
3. Attendance and activity (10%).
To obtain at least a good (4,0) grade, students must demonstrate the ability to:
1. calculate limits,

2. investigate convergence of sequences and series,

3. compute derivatives,

4. analyze monotonicity and extrema,

5. study the behavior of functions and sketch their graphs.


* L-lecture, C- classes lab- laboratory,  pro- project, e- e-learning
