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The Main School of Fire Service in Warsaw 

Faculty of Fire Safety Engineering 

Academic year 2013/2014 

DESCRIPTION OF INDIVIDUAL COURSE UNIT/MODULE 

Cycle of study 

II level (master of engineering studies) 

Field of study 

 

Safety Engineering 

Semester: II Subject area code: MWD 

Status: mandatory 

Form of study:  full – time / extramural 

Specialty track: 

 

Fire Safety Engineering 

Language of instruction: English / Polish 

Teaching 

methods/teachi

ng load 

Completion 

methods 
ECTS credits:  4 

Module/course name: 

 

Mathematical Decision 

Making 

Full-time 

studies: 
Lecture –  30h  

Exercises – 15h 

Laboratories – 0h 

Project work – 0h  
  
Extramural 

studies: 
Lecture – 29h 

Exercises – 16h  

Laboratories – 0h 

Project work – 0h  

Lectures: 

zal/nzal 

(F/P) 

Exercises: 

zal/nzal 

(F/P) 

Final Exam: 

grades 2-5 

Total: 

Teaching 

load 

Lecture: 1 

Exercises: 1 

Laboratories: 
0 

Project work: 

Students’ own effort: 2 

Module/course unit coordinator: Sylwia Krawczyńska 

Responsible teacher: Sylwia Krawczyńska 

1. Prerequisites:  

achievement of learning outcomes in the subject Mathematics at the undergraduate level  

(I level). It means having the knowledge of advanced mathematics: mathematical analysis 

(drawing graph), algebra (solving matrix, set of equations). 

2. Description of learning outcomes:  

 understanding of the basic concepts, patterns and problems in the field of mathematical 

decision support; 

 the ability to apply mathematical methods in decision making; 

 the ability to think abstractly and create mathematical models to issues of safety 

engineering. 

3. Detailed description of learning outcomes: 

Major 

Learning 

Outcomes 

Code 

Learning outcomes 

Faculty 

Learning 

Outcomes Code 

Knowledge 

MWD_W1 
Student has a basic understanding of the concepts, patterns and   

problems in the field of mathematical decision making.  
K_W01 

MWD_W2 

Student knows some basic concepts of applied mathematics and 

has the basic knowledge necessary to describe problems in the 

field of safety engineering.  

K_W01 

MWD_W3 
Student has a basic knowledge of optimization. 

 
K_W01 
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MWD_W4 

Student knows the basic methods, techniques and mathematical 

tools for supporting decision-making, used to solve simple 

engineering tasks in the field of safety engineering. 

K_W01 

Skills 

MWD_U1 

Student has an ability to formulate problems of safety and 

protection of objects (buildings) in the language of mathematics. 

Students can build a mathematical model in accordance with  

a written description of the problem. Student is able to use of 

mathematical methods in decision making. He is able to select  

an appropriate method and to use it in practice. 

K_U25, K_U07 

MWD_U2 

Student is able to solve problems using the objective 

optimization with two function and using multi-objective 

optimization. Student can recognize the problems, which the 

solution can be achieved by formulating and solving the 

corresponding optimization task. Student can describe the 

problems of security and   protection of objects as multi-criteria 

optimization tasks. Student is able to select an appropriate 

method of solution and apply it in practice. Student can make  

a preliminary economic analysis of engineering activities, which 

should be taken. Student knows the optimization methods, which 

will allow him/her for such an analysis. 

K_U08, K_U03 

MWD_U3 

Student is able to solve problems in the field of game theory  

(on strategic and cooperative games).  Student recognizes the 

problems that can be achieved through the formulation of the 

problem in the language of game theory and solve the game by 

that. Student is able to use analytical methods, simulation and 

experimental methods to formulate and solve engineering tasks 

and simple research problems. 

K_U01, K_U09 

Social competence 

MWD_K1 
Student can follow the accepted rules of personal culture and 

ethics.  
K_K08 

MWD_K2 

Student is able to work in a team to achieve a common solution 

to the problem. Student is responsible for his decisions and the 

whole group.  

K_K03 

MWD_K3 

Student is aware of the possibility and the need for continued 

expansion of his/her knowledge and improve his/her professional 

skills and qualifications.  

K_K01 

4. Module/course content: 

No. Content 
Learning 

Outcomes 

1 

The elements of applied mathematics: linear programming, 

graph theory, flow network, fuzzy sets, decision problem, game 

theory. 

MWD_W1, 

MWD_W2, 

MWD_W4, 

MWD_U1, 

MWD_U3, 

2 

Optimization - a set of acceptable solutions, the quality criteria, 

minimization and maximization of the real function. Objective 

optimization with two function and multi-objective optimization, 

optimization of Pareto efficiency, relations order and their role in 

optimization. Optimization tasks. 

MWD_W1, 

MWD_W3, 

MWD_W4, 

MWD_U2 

3 

Multi-objective optimization. Modeling preferences.  

The functions and relationships preferences. Models of optimist 

and pessimist. Hierarchical Optimization.  

MWD_W1, 

MWD_W3, 

MWD_U2, 
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Optimization in uncertainty conditions. Compromise solution. 

Collective taking of optimal decision. Optimization in multiple 

targets.   

MWD_K2 

4 

Decision-making, strategic and cooperative games. Formulate 

problems of safety and protection objects with applying multi-

objective optimization. 

MWD_W1, 

MWD_U1, 

MWD_U3 

5. Teaching methods: 

Lecture - conducted in the traditional manner;  

Exercises - problem solving by students under the guidance of the teacher. 

6. Students’ own effort: 

The study of literature, individual problem solving related to the subject, prepare for the exam. 

7. Recommended readings: 

1. Cohen, M. S. (in press). The naturalistic basis of decision biases. In G. A. Klein, J. Orasanu, 

R. Calderwood, & C. E. Zsambok (Eds.), Decision making in action: Models and methods. 

Norwood, NJ,  Ablex Publishing Corporation. 

2. Abelson, R.P., & Levi, A., Decision making and decision theory, 1985. 

3. Watson J., Strategy: An Introduction to Game Theory, W. W. Norton & Company, 2013 

(third edition). 

8. Supplementary readings:  

1. Dutta P. K., Strategies and Games: Theory and Practice, The MIT Press (1999). 

2. Dixit A.K., Nalebuff B. J., Thinking Strategically: The Competitive Edge in Business, 

Politics, and Everyday Life, W. W. Norton & Company, 1993 (reissue edition).  

3. Axelrod R. M., A Framework for a. General Theory of Cognition and Choice, Berkeley, 

Institute of International Studies, 1972. 

9. Completion method: 

Lectures (generalized assessment – F/P) based on the presence,  

Exercises (generalized assessment – F/P) based on written tests (solving tasks).  

The exam of the subject (grade 2 - 5) - a written exam based on  problem solving tasks.  

Date - according to the session calendar.  

10. Description of final grade calculation method: 

Learning 

outcomes 

Method of calculating 

Lectures - exam  
Exercises – written tests, problem solving 

tasks on the board 

MWD_W1 x x 

MWD_W2 x x 

MWD_W3 x x 

MWD_W4 x x 

MWD_U1 x x 

MWD_U2 x x 

MWD_U3 x x 

MWD_K1 x x 

MWD_K2 x x 

MWD_K3  x 

 

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

competences) 
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Knowledge 

Grade 
MLO 

code 
Requirements 

nzal 

(F) 

MWD_W1 
Student does not know the basic concepts, correctness or issues and their 

solutions in the field of mathematical decision making.  

MWD_W2 

Student does not chosen basic concepts of applied mathematics or confuses 

them and cannot use them to describe the issues in the field of safety 

engineering. 

MWD_W3 Student has not basic knowledge of optimization. 

MWD_W4 
Student does not know the basic methods, techniques or mathematical tools 

used to the decision making.  

zal 

(P) 

 

MWD_W1 

Student knows most of the basic concepts, patterns and  problems in the field 

of mathematical decision making that are in the program of the subject, but 

cannot understand them fully.  

MWD_W2 

Student knows most of the fundamental concepts in applied mathematics, 

which are in the program of the subject, and recognizes their application to 

the description of the problems in the field of safety engineering. 

MWD_W3 
Student has a basic knowledge of the optimization. Knowledge cannot be 

fully ordered.  

MWD_W4 
Student knows most of basic methods, techniques and mathematical tools 

used to the decision making.   

Skills 

Grade 
MLO 

code 
Requirements 

nzal 

(F) 

MWD_U1 

Student has not an ability to formulate problems of safety and protection  

of objects (buildings) in the language of mathematics. Students cannot build 

a mathematical model in accordance with a written description of the 

problem. Student cannot solve the tasks consisting of  mathematical methods 

when making decisions. 

MWD_U2 

Student is not able to solve optimization tasks with one or multiple criteria. 

Student cannot make a preliminary economic analysis of engineering 

activities, which should be taken, using optimization methods.  

MWD_U3 

Student is not able to solve the tasks of game theory (strategic and   

cooperative games). Student is not able to use analytical methods, simulation 

and experimental methods to formulate and solve engineering tasks and 

simple research problems.  

 

 

zal 

(P) 

 

MWD_U1 

Student has an ability to formulate problems of safety and protection  

of objects (buildings) in the language of mathematics. Students can build  

a mathematical model in accordance with a written description of the 

problem. Student can solve most of  the tasks consisting of  mathematical 

methods when making decisions (in deciding the student can make 

sometimes calculation mistakes). Student may at the same time make  

a single factual errors. 

MWD_U2 
Student can solve most of the optimization tasks with a single and multiple 

criteria. Accounting errors are acceptable. 

MWD_U3 

Student can solve most of the tasks of game theory (strategic and 

cooperation games), as well as formulate the problems described in words  

in that language. Minor calculation errors are permitted. 
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Social competences 

Grade 
MLO 

code 
Requirements 

nzal 

(F) 

MWD_K1 

Student behaves in the classroom in an uncultured way, disorganizes classes, 

hampers their leading. Student during the tests copies the solutions from 

other students, uses a mobile phone during the classes. 

MWD_K2 
Student does not cooperate with the team to find a solution of the tasks. 

Student makes the work difficult to colleagues.  

MWD_K3 

Effect MWD_K3 is checked on the occasion of the effects MWD_W1 -  

MWD_W4 and MWD_U1 - MWD_U3. Failure to reach effects MWD_W1 - 

MWD_W4 and MWD_U1- MWD_U3 implies failure to reach the effect 

MWD_K3. 

zal 

(P) 

 

MWD_K1 
Student behaves in the classroom in a civilized way. Student writes exams by 

himself.   

MWD_K2 Student cooperates with the team to find a solution of the tasks. 

MWD_K3 

Effect MWD_K3 is checked on the occasion of the effects MWD_W1 - 

MWD_W4 and MWD_U1- MWD_U3. Achievement of effects MWD_W1 - 

MWD_W4 and MWD_U1- MWD_U3 implies achievement of the effect 

MWD_K3. 

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

competences) 

Knowledge 

Grade 
MLO 

Code 
Requirements 

2.0 

MWD_W1 
Student does not know the basic concepts, correctness or issues and their 

solutions in the field of mathematical decision making or confuses them. 

MWD_W2 

Student does not chosen basic concepts of applied mathematics or confuses 

them and cannot use them to describe the issues in the field of safety 

engineering or confuses them. 

MWD_W3 Student has not basic knowledge of optimization. 

MWD_W4 
Student does not know the basic methods, techniques or mathematical tools 

used to the decision making.  

3.0 

MWD_W1 

Student knows the basic concepts, correctness or issues and their solutions  

in the field of mathematical decision making, but the knowledge is not fully 

structured, idea is not completely understood. There are single factual 

mistakes. 

MWD_W2 

Student knows the most of the basic concepts of applied mathematics, but 

not entirely understands it, there are factual errors. Knowledge is not fully 

structured.  

MWD_W3 

Student has basic knowledge of optimization, but the knowledge is not fully 

structured and there are single factual mistakes. Student does not fully 

understand the issue. 

MWD_W4 

Student knows (but not fully understands) the basic methods, techniques or 

mathematical tools used to the decision making to solve simple engineering 

tasks in the field of safety engineering. Knowledge is not fully structured, 

there are single factual errors. 

3.5 

MWD_W1 

Student knows and understands the basic concepts, correctness or issues and 

their solutions in the field of mathematical decision making, but the 

knowledge is not fully structured. There are single factual mistakes. 

MWD_W2 

Student knows and understands the most of the basic concepts of applied 

mathematics, there are single factual errors. Knowledge is not fully 

structured.  
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MWD_W3 
Student has basic knowledge of optimization, but the knowledge is not fully 

structured and there are single factual mistakes.  

MWD_W4 

Student knows and understands the basic methods, techniques  

or mathematical tools used to the decision making to solve simple 

engineering tasks in the field of safety engineering. Knowledge is not fully 

structured, there are single factual errors.  

4.0 

MWD_W1 

Student knows and understands the basic concepts, correctness or issues and 

their solutions in the field of mathematical decision making, the knowledge 

is fully structured. There are single factual mistakes.  

MWD_W2 

Student knows and understands the most of the basic concepts of applied 

mathematics, there can be single factual errors. Knowledge is fully 

structured.  

MWD_W3 

Student has basic knowledge of optimization, the knowledge is fully 

structured and there are not factual errors (but it can be some calculation 

mistakes).  

MWD_W4 

Student knows and understands the basic methods, techniques  

or mathematical tools used to the decision making to solve simple 

engineering tasks in the field of safety engineering. Knowledge is fully 

structured and there are not factual errors (but it can be some calculation 

mistakes). 

4.5 

MWD_W1 

Student knows and understands the basic concepts, correctness or issues and 

their solutions in the field of mathematical decision making, the knowledge 

is fully structured. There are single calculation mistakes. Student can give 

examples and identify practical applications of mathematical making 

decisions in solving problems in the field of safety engineering. 

MWD_W2 

Student knows and understands the most of the basic concepts of applied 

mathematics. Knowledge is fully structured and there are not factual errors 

(but it can be some calculation mistakes). Student can give examples and 

identify practical applications of mathematical making decisions in solving 

problems in the field of safety engineering. 

MWD_W3 

Student has basic knowledge of optimization, the knowledge is fully 

structured and there are not factual errors (but it can be some calculation 

mistakes). He sees in other disciplines, in a variety of engineering issues, 

problems whose solution requires solving optimization task. 

MWD_W4 

Student knows and understands the basic methods, techniques  

or mathematical tools used to the decision making to solve simple 

engineering tasks in the field of safety engineering. Knowledge is fully 

structured and there are not factual errors (but it can be some calculation 

mistakes). Student can give examples and show practical applications  

of these methods, techniques and  tools in different aspects of engineering. 

5.0 

MWD_W1 

Student knows and understands the basic concepts, correctness or issues and 

their solutions in the field of mathematical decision making, the knowledge 

is fully structured. There are no even single mistakes. Student can give 

examples and identify practical applications of mathematical making 

decisions in solving problems in the field of safety engineering. 

MWD_W2 

Student knows and understands the most of the basic concepts of applied 

mathematics. Knowledge is fully structured and there are not factual and 

calculation mistakes. Student can give examples and identify practical 

applications of mathematical making decisions in solving problems in the 

field of safety engineering. 

MWD_W3 

Student has basic knowledge of optimization, the knowledge is fully 

structured and there are not factual and calculation mistakes. Student can 

give the examples in other disciplines, in a variety of engineering issues, 

problems whose solution requires solving optimization task. 
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MWD_W4 

Student knows and understands the basic methods, techniques  

or mathematical tools used to the decision making to solve simple 

engineering tasks in the field of safety engineering. Knowledge is fully 

structured and there are not factual and calculation mistakes. Student can 

give examples and show practical applications of  these methods, techniques 

and  tools in different aspects of engineering. 

Skills 

Grade 
MLO 

Code 
Requirements 

2.0 

MWD_U1 

Student cannot make operations on fuzzy numbers nor fuzzy sets. Student 

cannot draw the project network or use network methods. Student cannot 

build a mathematical model to the problems in the field of safety 

engineering.  

MWD_U2 

Student cannot solve problems of optimization of a single and multiple 

criteria. Student cannot (on the basis of the description in words) present 

problems of safety and protection of objects, as well as some economic 

issues as optimization tasks, nor to build for them a mathematical model. 

MWD_U3 

Student cannot determine the optimal decision in the game. Student cannot 

solve the zero-sum games, the games with nature, set the Nash equilibrium 

in non-zero-sum games. Student cannot present the problem described in the 

language of game theory.  

3.0 

MWD_U1 

Student can make operations on fuzzy numbers nor fuzzy sets. Student 

is able to draw the project network and to designate the critical path (with 

parameters as duration) in the issue. Student can build (burdened with 

defects)  the mathematical model to the problems in the field of safety 

engineering. Student can make some calculation  mistakes during solving the 

tasks yet. 

MWD_U2 

Student can solve problems of optimization of a single and multiple criteria. 

Student can (on the basis of the description in words) present problems  

of safety and protection of objects, as well as some economic issues  

as optimization tasks, and to build for them a mathematical model (burdened 

with defects). Student can make some calculation  mistakes during solving 

the tasks yet. 

MWD_U3 

Student can determine the optimal decision in the game. Student is able to 

solve the zero-sum games, the games with nature, set the Nash equilibrium 

in non-zero-sum games. Student is able to present the problem described  

in the language of game theory. Student can make some calculation  

mistakes during solving the tasks yet. 

3.5 

MWD_U1 

Student can make operations on fuzzy numbers nor fuzzy sets. Student is 

able to draw the project network and to designate the critical path (with 

parameters as duration) in the issue. Student can build (burdened with 

defects)  the mathematical model to the problems in the field of safety 

engineering and solves it using fuzzy logic and network methods. Student 

can make some calculation  mistakes during solving the tasks yet. 

MWD_U2 

Student can solve problems of optimization of a single and multiple criteria. 

Student can (on the basis of the description in words) present problems  

of safety and protection of objects, as well as some economic issues as 

optimization tasks, build for them a mathematical model (burdened with 

defects) and solve it by choosing the right method of optimization. Student 

can make some calculation  mistakes during solving the tasks yet. 

MWD_U3 

Student can determine the optimal decision in the game. Student is able  

to solve the zero-sum games, the games with nature, set the Nash 

equilibrium in non-zero-sum games. Student is able to present the problem 

described in the language of game theory, to build the payoff matrix and  
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to solve it. Student can describe the problem of selection  the best solution 

under conditions of uncertainty in the games with nature, take the most 

optimal one accordingly to the different criteria. Student can make some 

calculation  mistakes during solving the tasks yet. 

4.0 

MWD_U1 

Student can make operations on fuzzy numbers nor fuzzy sets. Student is 

able to draw the project network, to designate the critical path (with all 

parameters as duration, slacks),  to draw Gantt chart in the issue. Student can 

build the mathematical model to the problems in the field of safety 

engineering and solves it using fuzzy logic and network methods. Student 

can make some single calculation  mistakes during solving the tasks yet. 

MWD_U2 

Student can solve problems of optimization of a single and multiple criteria. 

Student can (on the basis of the description in words) present problems  

of safety and protection of objects, as well as some economic issues  

as optimization tasks, build for them a mathematical model and  solve it by 

choosing the right method of optimization. Student can make some single 

calculation  mistakes during solving the tasks yet. 

MWD_U3 

Student can determine the optimal decision in the game. Student is able 

 to solve the zero-sum games, the games with nature, set the Nash 

equilibrium in non-zero-sum games. Student is able to present the problem 

described in the language of game theory, to build the payoff matrix and  

to solve it. Student can describe the problem of selection  the best solution 

under conditions of uncertainty in the games with nature, take the most 

optimal one accordingly to the different criteria. Student is aware that 

different criteria may indicate a different optimal solution. Student 

recognizes the problems that can be achieved through the formalization  

of the problem in game theory. Student can make rarely calculation  

mistakes during solving the tasks yet. 

4.5 

MWD_U1 

Student can make operations on fuzzy numbers nor fuzzy sets. Student is 

able to use CPM: to draw the project network, to designate the critical path 

(with all parameters as duration, slacks),  to draw Gantt chart in the issue. 

Student is able to use PERT method: to calculate the duration, to designate 

the critical path (with all parameters as duration, slacks). Student can build 

the mathematical model to the problems in the field of safety engineering 

and solves it using fuzzy logic and network methods. Student can make 

some single calculation  mistakes during solving the tasks yet. 

MWD_U2 

Student can solve problems of optimization of a single and multiple criteria. 

Student can (on the basis of the description in words) present problems  

of safety and protection of objects, as well as some economic issues  

as optimization tasks, build for them a mathematical model and  solve it  

by choosing the right method of optimization. Student is able to select  

an appropriate method of solution and apply it in practice. Student can make 

some single calculation  mistakes during solving the tasks yet. 

MWD_U3 

Student can determine the optimal decision in the game. Student is able  

to solve the zero-sum games, the games with nature, set the Nash 

equilibrium in non-zero-sum games. Student is able to present the problem 

described in the language of game theory, to build the payoff matrix and to 

solve it. Student can describe the problem of selection  the best solution 

under conditions of uncertainty in the games with nature, take the most 

optimal one accordingly to the different criteria. Student is aware that 

different criteria may indicate a different optimal solution. Student 

recognizes the problems that can be achieved through the formalization  

of the problem in game theory. Student can make single calculation  

mistakes during solving the tasks yet.  
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5.0 

MWD_U1 

Student can make operations on fuzzy numbers nor fuzzy sets without any 

mistakes. Student is able to use CPM: to draw the project network,  

to designate the critical path (with all parameters as duration, slacks),   

to draw Gantt chart in the issue. Student is able to use PERT method:  

to calculate the duration, to designate the critical path (with all parameters  

as duration, slacks). Student can build the mathematical model to the 

problems in the field of safety engineering and solves it using fuzzy logic 

and network methods. Student solves the tasks without any mistakes  

by himself.  

MWD_U2 

Student can solve problems of optimization of a single and multiple criteria. 

Student can (on the basis of the description in words) present problems  

of safety and protection of objects, as well as some economic issues  

as optimization tasks, build for them a mathematical model and  solve it  

by choosing the right method of optimization. Student is able to select  

an appropriate method of solution and apply it in practice. Student solves  

the tasks without any mistakes by himself.  

MWD_U3 

Student can determine the optimal decision in the game. Student is able  

to solve the zero-sum games, the games with nature, set the Nash 

equilibrium in non-zero-sum games. Student is able to present the problem 

described in the language of game theory, to build the payoff matrix and  

to solve it. Student can describe the problem of selection  the best solution 

under conditions of uncertainty in the games with nature, take the most 

optimal one accordingly to the different criteria. Student is aware that 

different criteria may indicate a different optimal solution. Student 

recognizes the problems that can be achieved through the formalization  

of the problem in game theory. Student solves the tasks without any mistakes 

by himself. 

Social competence 

Grade 
MLO 

Code 
Requirements 

2.0 
MWD_K1 

Student behaves in the classroom in an uncultured way, disorganizes exam. 

Student during the exam copies the solutions from other students, uses  

a mobile phone during the exam. 

MWD_K2 Student makes the exam difficult to colleagues.  

3.0 MWD_K1 
Student behaves in the classroom in a civilized way.  

Student writes exam by himself.   

3.5 MWD_K1 
Student behaves in the classroom in a civilized way.  

Student writes exam by himself.   

4.0 MWD_K1 
Student behaves in the classroom in a civilized way.  

Student writes exam by himself.   

4.5 MWD_K1 
Student behaves in the classroom in a civilized way.  

Student writes exam by himself.   

5.0 MWD_K1 
Student behaves in the classroom in a civilized way.  

Student writes exam by himself.   

Date: Signature of responsible teacher/head of 

department: 

 

 

 

Date: Dean’s signature: 

 

 

 

 


