
 

The Main School of Fire Service in Warsaw 

Faculty of Fire Safety Engineering 

Academic year 2018/2019 till 2020/2021 

DESCRIPTION OF INDIVIDUAL COURSE UNIT/MODULE 

Cycle of study 

Eng./Bach./Mast. 
                         Form of study            

  for officers  for civilians 

Field of study: 

Fire/Civil Safety Engineering 
 

Subject code: EEP 

Statuts:  mandatory/optional 
Form of study:  full-time / extramural 

Speciality track: 

Fire Safety Engineering 
 

Language of instruction: PL/EN 
Module/course name:  Mathematics 

Full-time study 

semester 

Teaching method, teaching load 

( x -exam, + general mark, # detailed mark) ECTS credits 

Sum: Lecture Exercise Laboratories Project work 

1 75 30 (x) 45 (#)   7 

2 45  45 (#)   4 

Total 60 30 90   11 

Extramural studies 

semester 

Teaching method, teaching load 

( x -exam, + general mark, # detailed mark) 

ECTS credits 

Sum: Lecture Exercise Laboratories Project work  

1 51 19 (x) 32 (#)   7 

2 32  32 (#)   5 

Total: 90 19    12 

 

Course/module coordinator:  dr Anna Zielicz 

Responsible teachers: mgr J. Bihałowicz, mgr A. Kendziorek-Skolimowska, mgr S. Krawczyńska, dr A. Zielicz 
 

1. Prerequisites: 

Knowledge of the high school curriculum in mathematics 

2. Description of learning outcomes: 

Ath the end of the course the student should be able to formulate problems encountered in engeneering practice using 

the language of mathematics and should master the techniques required for solving them. The student should learn to 

apply mathematical methods in engeneering practice; describe mathematically phenomena and processes; deal with 

problems at various levels of abstraction. 

3. Detailed description of learning outcomes 

 

Major 

Learning 

Outcomes 

Code 

 

Learning outcomes 

Faculty Learning 

Outcomes Code 

Knowledge 

 

Knowledge in the area of algebra, analysis and differential equations 

required for understanding and solving problems in the area of safety 

engineering. 

 

 
Knowledge in the area of applying basic methods of mathematical 

reasoning in solutions of engineering problems. 
 

 
Knowledge allowing analyzing and assessing risk in safety 

engineering. 
 



Skills 

 
Ability to present mathematical reasoning in writing and speech in a 

correct and clear manner. 
 

 
Ability to apply basic mathematical methods used in solving 

engineering problems. 
 

 

Ability to apply mathematical knowledge and techniques to solve 

problems in the area of safety engineering and use them in further 

education process. 

 

Social skills 

 

Ability to formulate clearly questions which allow the student to 

improve the understanding of a given topic and identify gaps in their 

reasoning. 

 

 
Understanding of the limitations of ones knowledge and the need for 

further development. 
 

 
Ability to collaborate with other students in the process of solving 

mathematical problems. 
 

4. Detailed content: 

No. Content 

Number of hours 

Lec. Ex. Lab. 
Proj.wo

rk 

Lecture     

1 Complex numbers (concept of complex numbers, 

algebraic/trigonometric/exponential form, complex plane, de 

Moivre's theorem, solving polynomial equations, roots of 

complex numbers). 

6/3* 8/6*   

2 Real function of one variable (graphs, properties, composite 

function, inverse function, local minima and maxima, 

limits). 

6/4* 8/6*   

3 Derivative of function of one variable (concept of derivative,  

interpreting derivative, methods for calculating derivatives, 

higher derivatives). 

4/3* 7/5*   

4 Integrating functions of one variable (indefinite integral, 

definite integral, geometric interpretation of integrals, 

methods of integration). 

4/3* 7/5*   

5 Matrices (matrix operations, transpose, determinant, inverse 

matrix, rank of a matrix, solving sets of linear equations, 

transformations of vector spaces). 

6/3* 8/6*   

6 Ordinary differential equations (separable, first order linear, 

second order linear with constant coefficients, building 

models using ordinary differential equations). 

4/3* 8/6* 

  

7 Sequences and series (recurrent end explicit definitions, 

limits of sequences and series, function series, Taylor series, 

Fourier series). 

 7/6*   

8 Real function of several variables (graphs, local minima and 

maxima, applications). 

 6/4*   

9 Partial derivatives of functions of several variables (concept 

of partial derivative, , methods for calculating partial 

derivatives). 

 6/4*   

10 Gradient and total differential (concept of gradient and total 

differential, interpreting gradient and total differential, 

applications). 

 6/4*   

11 Multiple integration (double integral, triple integral, 

geometric interpretation, methods of calculation, 

applications). 

 7/4*   

12 Line integral (non-directed line integral, directed line 

integral, geometric interpretation of line integrals, methods 

of calculation, applications) 

 6/4*   

13 Geometry (parametric description of lines and planes in 

three dimensional Euclidean space, conic sections) 

 6/4*   

Total 30/ 19* 90/ 64*   



* - number of teching hours during extramural studies;     

5. Didactic methods: 
Traditional lecturing method. In first semester exercises consist of solving mathematical problems. In second semester 

exercises consist of short theoretical introduction followed by solving mathematical problems. 

6. Student’s own effort: 
Working through didactic materials, studying literature, working through problem sets, exam preparation. 

7. Recommended readings: 
1. G. M. Fichtenholz, Rachunek różniczkowy i całkowy.cz. I, II, III, PWN, Warszawa 1980; 

2. R. Leitner, J. Zacharski, Zarys matematyki wyższej dla studentów, cz. I, II, III, WNT, Warszawa 1995; 

3. R. Leitner, W.Matuszewski, Z. Rojek, Zadania z matematyki wyższej, cz. I, II, WNT, Warszawa 1995; 

4. W. Krysicki, L. Włodarski, Analiza matematyczna w zadaniach, cz I i cz. II, PWN, Warszawa 2005; 

5. E. Kacki, L. Siewierski, Wybrane działy matematyki wyższej z ćwiczeniami, PWN, Warszawa 1975; 

8. Supplementary readings: 
1. E. Steiner, Matematyka dla chemików, PWN, Warszawa 2001; 

2. M. Gewert, Z. Skoczylas, Mat. dla stud. polit., Analiza mat. 1, OW GiS, Wrocław 2000; 

3. Trle. Juwicz, Z. Skoczylas, Mat. dla stud. polit., Algebra lin. 1, OW GiS, Wrocław 2000; 

4. M. Gewert, Z. Skoczylas, Mat. dla stud. polit., Analiza mat. 2, OW GiS, Wrocław 2000. 

Completion method: 

Subject is completed when the student attains a positive grade in the exercises (semester 1 and semester 2) and a 

positive grade in the exam (semester 1 and semester 2) 

10. Description of final grade calculation method: 

Learning 

outcomes 

Method 

Lecture-exam Exercises 
 X X 

 X X 

 X X 

 X X 

 X X 

 X X 

  X 

  X 

  X 

11. Requirements for general grade achievement (knowledge, skills, social and personal competences) 

Knowledge 

Grade Learning 

outcome 

code 

Requirements 

 

pass 

(zal) 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of above 

50% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of above 50% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

above 50% assessment points. 

 

fail 

(nzal) 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of below 

50% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of below 50% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

below 50% assessment points. 

Skills 

Grade Learning 

outcome 

code 

Requirements 



 

pass 

(zal) 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of above 50% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of above 50% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of above 50% 

assessment points. 

  

  

  

  

fail 

(nzal) 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of below 50% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of below 50% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of below 50% 

assessment points. 

  

  

  

  

  

Social skills 

Grade Learning 

outcome 

code 

Requirements 

pass 

(zal) 

 Sufficient ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Sufficient understanding of the limitations of ones knowledge and the need for further 

development 

 Sufficient ability to collaborate with other students in the process of solving mathematical 

problems. 

  

  

fail 

(nzal) 

 Insufficient ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Insufficient understanding of the limitations of ones knowledge and the need for further 

development 

 Insufficient ability to collaborate with other students in the process of solving 

mathematical problems. 

  

  

12. Requirements for detailed grade achievement (knowledge, skills, social and personal competences) 

Knowledge 

Grade Learning 

outcome 

code 

Requirements 

 

3.0 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of between 

50% and 60% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of between 50% and 60% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineeringat the level of 

between 50% and 60% assessment points. 

  

  

  

  



  

 

3.5 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of between 

60% and 70% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of between 60% and 70% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

between 60% and 70% assessment points. 

  

  

  

  

 

4.0 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of between 

70% and 80% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of between 70% and 80% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

between 70% and 80% assessment points. 

  

  

  

  

  

 

4.5 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of between 

80% and 90% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of between 80% and 90% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

between 80% and 90% assessment points. 

  

  

  

  

  

 

5.0 

 Knowledge in the area of algebra, analysis and differential equations required for 

understanding and solving problems in the area of safety engineering at the level of above 

90% assessment points. 

 Knowledge in the area of applying basic methods of mathematical reasoning in solutions 

of engineering problems at the level of above 90% assessment points. 

 Knowledge allowing analyzing and assessing risk in safety engineering at the level of 

above 90% assessment points. 

  

  

  

  

  

Skills 

Grade Learning 

outcome 

code 

Requirements 

 

3.0 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of between 50% and 60% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of between 50% and 60% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of between 50% 

and 60% assessment points. 

  

  



  

  

 

3.5 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of between 60% and 70% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of between 60% and 70% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of between 60% 

and 70% assessment points. 

  

  

  

  

 

4.0 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of between 70% and 80% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of between 70% and 80% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of between 70% 

and 80% assessment points. 

  

  

  

  

 

4.5 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of between 80% and 90% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of between 80% and 90% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of between 80% 

and 90% assessment points. 

  

  

  

  

 

5.0 

 Ability to present mathematical reasoning in writing and speech in a correct and clear 

manner at the level of above 90% assessment points. 

 Ability to apply basic mathematical methods used in solving engineering problems at the 

level of above 90% assessment points. 

 Ability to apply mathematical knowledge and techniques to solve problems in the area of 

safety engineering and use them in further education process at the level of above 90% 

assessment points. 

  

  

  

  

Social skills 

Grade Learning 

outcome 

code 

Requirements 

 

3.0 

 Sufficient ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Sufficient understanding of the the limitations of ones knowledge and the need for further 

development. 

 Sufficient ability to collaborate with other students in the process of solving mathematical 

problems. 

  

  

 

3.5 

 Satisfactory ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 



 Satisfactory understanding of the the limitations of ones knowledge and the need for 

further development. 

 Satisfactory ability to collaborate with other students in the process of solving 

mathematical problems. 

  

  

 

4.0 

 Good ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Good understanding of the limitations of ones knowledge and the need for further 

development. 

 Good ability to collaborate with other students in the process of solving mathematical 

problems. 

  

  

 

4.5 

 

 Very good ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Very good understanding of the limitations of ones knowledge and the need for further 

development. 

 Very good ability to collaborate with other students in the process of solving 

mathematical problems. 

  

  

 

5.0 

 Excellent ability to formulate clearly questions which allow the student to improve the 

understanding of a given topic and identify gaps in their reasoning. 

 Excellent understanding of the limitations of ones knowledge and the need for further 

development. 

 Excellent ability to collaborate with other students in the process of solving mathematical 

problems. 

  

  

Date: Course/module coordinator signature: 

  

 

 

Date: Dean signature: 

 

 

 

 


