Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD

Name in Polish: Rownania r@niczkowe castkowe z zastosowaniami w fizyce i przendie
Name in English: Partial differential equations wih applications in physics and industry
Main field of study (if applicable): APPLIED MATHE MATICS
Specialization (if applicable): Mathematics for Industry and Commerce
Level and form of studies:-ist/ 2nd* level, full-tme /part-time*
Kind of subject: obligatory feptional-university-wide*
Subject code MAT001536
Group of courses YES FNO*

Lecture

Classes Laboratory Project Seminar

Number of hours of 30 30
organized classes in

University (ZZU)

Number of hours of 180
total student workload

(CNPS)

Form of crediting

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

For group of courses X
mark (X) final course

Number of ECTS points 6

including numbenof 4
ECTS points for practic
(P) classs

including number 1 2
ECTS points for dire
teacherstudent conta

(BK) classe

192

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply classical notiodsnagthods of real and complex analysis
2. Student knows and can apply elementary notindsw@ethods of ordinary differential

equations.
\

SUBJECT OBJECTIVES
C1 Study of basic notions and acquisition of krexlgle in the area of differential equations.
C2 Study of basic applications of partial diffeiehéquations in science, technology and industry.
C3 Acquisition of basic abilities in mathematicabaelling by partial differential equations.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge the student:

PEK_WO01 knows the most important theorems from maieas of differential equations

PEK_WO02 knows basics of modelling by differentiquations in technology and natural
sciences, especially in physics, chemistry andbipl

relating to skills the student:

PEK _UO1 can analyze basic problems of differemtplations,

PEK _UO02 can construct mathematical models withudege of differential equations in
concrete applications of mathematics.

relating to social competences the student:

PEK _KO1 can, without assistance, search for necgssarmation in the literature, also in
foreign languages

PEK K02 understands necessity of systematic aridithhl work on the material of the

course.
PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lecl |A reminder of information concerning first orderia differential 4
equations. Methods of characteristics, weak saistemd shock waves.
Lec2 [Second order partial differential equations and ttlassification. 2

Physical motivations.

Lec3 |Parabolic equations and their applications (haHtisibn). Initial-
boundary problems, method of separation of vargtiteurier 8
transform, fundamental solution, maximum principle.

Lec4 |Hyperbolic equations and their applications (vilanatof strings,
membranes and beams; acoustical, mechanical artdoatagnetic 8
waves). D'Alembert's solution, initial-boundary plems, method of
separation of variables, Kirchhoff's solution, Hagg' principle.

Lec5 |Elliptic equations and their applications (statign@mperature
distribution, gravitational and electrostatic pdiak). Boundary value 6
problems, eigenfunctions, Poisson's equation, Gsdenction.

Lec6 |The calculus of variations and its applicationdeEllagrange

equation, Lagrangian mechanics, geodesic equatiomnal surface 2
equation.
Total hours 30
Form of classes - Class Number of hours
Cl1  [Solving of problems for differential equations ahdir applications. 30
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method

N2. Tutorial class

N3. Consultations

N4. Student’s personal work — preparation for distatory




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —forming|Educational effect |Way of evaluating educational effect achievement
(during semester), P qnumber
concluding (at semester
end)
F1 PEK_WO01 exam
PEK_WO02
PEK_KO01
F2 PEK _UO1 Oral presentations, tests, written reports.
PEK_UO02
PEK_KO1

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] S.J.Farlow, Partial Differential Equations for Stists and Engineers, Dover
Publications, 1993.

[2] R.Haberman, Applied Partial Differential Equatiamih Fourier Series and Boundar
Value Problems, Pearson, 2012.

[3] A. N. Tichonow, A. A. Samarski, ROwnania fizyki reatatycznej, PWN 1963.
SECONDARY LITERATURE:
[1] J. Ockendon, S. Howison, A. Lacey & A. Movchan, Agg Partial Differential
Equations, Oxford University Press, Oxford 1999.

[2] L. C. Evans, Roéwnania zéiczkowe castkowe, PWN 2002.

<

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Wojciech Okrasinski (wojciech.okrasinski@pwr.edu)pl

dr inz. Lukasz Ptociniczak {ukasz.plociniczak@pwr.edu.p)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
DIFFERENTIAL EQUATIONS MAT001536
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
APPLIED MATHEMATICS
AND SPECIALIZATION MATHEMATICS FOR INDUSTRY AND
COMMERCE

Subject educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_WO03
K2MST_mic_WO01
K2MST_mic_W02

C1-C3

Lecl-Lecl5

1,3

PEK_W02

K2MST_W07
K2MST_mic_WO03

C1-C3

Lecl-Lecl5

1,3

PEK_UO01 (skills)

K2MST_U06
K2MST_U08
K2MST_U09
K2MST_U15
K2MST_mic_U01

C1-C3

Cl1

2,3,4

PEK_U02

K2MST_U16

K2MST_U24

K2MST_U25
K2MST_mic_U02
K2MST_mic_U03

C1-C3

Cl1

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_mic_KO01

C1-C3

Lecl-Lecl5
Cl1

1,2,3,4

PEK_KO02

K2MST_KO01
K2MST_mic_KO02

C1-C3

Lecl-Lecl5
Cl1

1,2,3,4

** _ enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS

Name in Polish: Matematyka finansowa
Name in English: Economathematics
Main field of study (if applicable):

Specialization (if applicable):

Kind of subject:

Subject code MAT001562
Group of courses YES-/+NO*

SUBJECT CARD

Applied Mathematics
Financial and Actiarial Mathematics
Level and form of studies: -ist/ 2nd* level, fulime part-time*

obligatory feptionalfuniversity-wide*

Lecture Classes Laboratory [Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of totdl 150
student workload
(CNPS)
Form of crediting Examination/ |Examination/ [|Examination jJExamination/ [Examination /

crediting-with  [crediting with  [crediting with|crediting with  [crediting with
grade* grade* grade* grade* grade*
For group of courses X
mark (X) final course
Number of ECTS points 5
including number of ECT] 2 )
points for practical (H
classe
including number of ECT] 15 15

points for direct teachd
student contact (BK) clasges

=
1

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has an elementary knowledge of finamegakets and discrete models of financial
mathematics

\

SUBJECT OBJECTIVES
C1 Learning and mastery of key concepts and metinatthe field of financial mathematics

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 knows the most important theorems and lngsats of financial mathematics
PEK_WO02 knows the basics of stochastic modelinfiinencial mathematics

relating to skills:

PEK_UO1 can construct mathematical models usedi@amé€ial mathematics

relating to social competences:

PEK _KOL1 can by hisself search for information ia titerature, even in foreign languages

PROGRAMME CONTENT




Form of classes - lecture Number of hours

Lec 1|Black-Scholes model 4
Lec 2[Stochastic calculus and its application to the atadun of assets and

liabilities and design hedging strategies 4
Lec 3[Feynman-Kac formula and Blacka-Scholes formula 2
Lec 4[Bachelier model 2
Lec 5[Risk-Neutral and Real World scenarios, deflator ismdpplications 2
Lec 6[Modeling of term structure 2
Lec 7[Vasicek and Cox-Ingerson-Ross models, HIM mod&(R model 4
Lec 8|Calibration of interest rate instruments 2
Lec 9[Valuation of debt instruments and interest ratévdéves (bonds, cap/

floor, caplet/floorlet and swaptions) 2
Lec1@Subdiffusive Black-Scholes and Bachelier models 2
Lec1]Fractional Brownian motion in finance 2
Lec13Gerber-Shiu model, Esscher transform 2

Total hours 30

Form of classes - class Number of
hours
Cl1 lllustration of all models.. Analytical and computeethods. Examples céo
pricing derivatives.
Total hours 30

TEACHING TOOLS USED

N1. Lecture problem - traditional method.

N2. Problem and counting exercises.

N3. Consultations.

N4. Student's self work - preparation for exercises

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming
(during semester), P —

concluding (at semestef

end)

Educational effect
number

Way of evaluating educational effect achieveme

F1

PEK_WO01
PEK_W02

exam

nt



PEK_KO1

F2

PEK_UO1
PEK_KO1

oral responses, tests, small tests

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] A. Weron, R. Weron (1998) #ynieria finansowa, WNT
SECONDARY LITERATURE:

[1] A. Jakubowski, A. Palczewski, M. Rutkowski, tettner (2003) Matematyka finansowa, WNT.

[2] M. Musiela, M. Rutkowski (1997) Martingale meiths in financial modelling, Springer.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. Marcin Magdziarz (Marcin.Magdziarz@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

ECONOMATHEMATICS MAT001562 AND EDUCATIONAL EFFECTS FOR MAIN
FIELD OF STUDYAPPLIED MATHEMATICS AND SPECIALIZATION FINANCIAL
AND ACTUARIAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and educationg
effects defined for main field of
study and specialization (if

applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_W09
K2MST_fam_WO01

C1

Lec 1-Lec 10

1,3

PEK_W02

K2MST_W16

K2MST_W17

K2MST_W18
K2MST_fam_W02

K2MST_fam_W03

C1

Lec 1-Lec 10

1,3

PEK_UO01 (skills)

K2MST_U15
K2MST_U20
K2MST_U24
K2MST_U25
K2MST_fam_U01
K2MST_fam_U02
K2MST_fam_U03

C1

Cl1

2,3,4

PEK_KO1 (competences)

K2MST_K06
K2MST_fam_K01
K2MST_fam_K02

C1

Lec 1-Lec 10,
Cl1

1,2,3,4

** _ enter symbols for main-field-of-study/specition educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: MODELE UBEZPIECZEN ZYCIOWYCH
Name in English: Life insurance models
Main field of study (if applicable): Applied Mathematics
Specialization (if applicable): Financial and Actuaial Mathematics
Level and form of studies:-1st/ 2nd* level, full-tme / part-time*
Kind of subject: obligatory Feptieraluniversity-widex
Subject code MAT001564
Group of courses YES FNO*

Lecture Classes Laboratory  |Project Seminar

Number of hours of
organized classes in
University (ZZU)

30 30

Number of hours of
total student workload
(CNPS)

150

Form of crediting

Examination /

Examination /

Examination /

Examination /

Examination /

crediting-with  |crediting with  [crediting with  |crediting with  [crediting with
grade” grade* grade* grade* grade*
For group of courses X
mark (X) final course
Number of ECTS points 5
including number (
ECTS points for practic 2 2
(P) classe
including number (
ECTS points for dire 15 15

teacherstudent conta
(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic conceptseqgbribbability theory

\

SUBJECT OBJECTIVES
C1 Study of the classical concepts and acquisdfdhe knowledge of life insurance mathematics

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the most important concepts of hfirance mathematics
PEK_WO02 knows principles of stochastic modelingjffainsurance mathematics
relating to skills:
PEK _UO1 can construct mathematical models useifeiimsurance mathematics
relating to social competences:
PEK _KO1 can, without assistance, search for nepeggarmation in the literature, also in foreign
languages

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lec 1 Distribution of the future lifetime including probiuity of 2




survival and death, force of mortality.

Lec 2 Life tables

Lec 3 Assumptions for fractional ages

Lec4 Analytical laws of mortality

Lec 5 Multiple state models with estimation methods @fith
parameters and estimation methods of future lifetfimcluding
Nelson-Aalen and Kaplan-Meier estimators)

HIDNIDNDN

Lec 6 Life insurance payable at the moment death anukea¢nd of thg3

year of death

Lec 7 Discrete and continuous annuities 3
Lec 8 Net premiums in fully discrete and continuous iasiwe 4
contracts
Lec 9 Commutation functions 2
Lec 10 |Gross premiums 2
Lec 11 |Pension funds 4
Total hours 30
Form of classes - class Number of
hours
Cl1 Solving of problems illustrating theory given iretkectures, 30
solving of problems from actuarial exams
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method.
N2. Problem-solving classes.

N3. Consultations.

N4. Student’s self-work — preparation for the ofsss

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming
(during semester), P —
concluding (at semester

Educational effect
number

Way of evaluating educational effect achievems

end)

F1 PEK_WO01 exam
PEK_W02
PEK_KO01

F2 PEK UO1 oral presentations, tests
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] N. L. Bowers i inni ,Actuarial Mathematics”, THeociety of Actuaries, Itasca, lllinois 1997
[2] H. U. Gerber ,Life insurance mathematics”, Ser-Verlag, Berlin 1997
[3] D. Dickson, M. Hardy, H. Waters , Actuarial matmatics for life contingent risks” 2nd ed.; Cambadgniversity Press,

Cambridge 2013

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. inz. Krzysztof Burnecki, prof. nadzw. (Krzysztof.Burnecki@pwr.edu.pl

nt



Dr hab. inz. Agnieszka Wytomaiska, prof. nadzw (Agnieszka.Wylomanska@ pwr.edy.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECTLIFE
INSURANCE MODELS MAT001564 AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF
STUDY APPLIED MATHEMATICS AND SPECIALIZATION FINANCIAL AND
ACTUARIAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and educationg
effects defined for main field of
study and specialization (if
applicable)**

Subject
| objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_fam_WO01

C1

Lec 1- Lec 15

13

PEK_W02

K2MST_WO09
K2MST_W22
K2MST_fam_WO02
K2MST_fam_WO03

C1l

Lec 1- Lec 15

13

PEK_UO1 (skills)

K2MST_U15

K2MST_U24

K2MST_U25
K2MST_fam_U01
K2MST_fam_U02
K2MST_fam_UO03

C1

Cl1

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_fam_KO01

K2MST_fam_KO02

C1

Lec 1- Lec 15,
Cl1

1,23,4

** _ enter symbols for main-field-of-study/speciadtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

Specialization (if ap

Kind of subject:
Subject code MAT

plicable):

001565

Group of courses YES-/+NO*

SUBJECT CARD

Name in Polish: Zaradzanie Ryzykiem Finansowym
Name in English: Financial Risk Management

Main field of study (if applicable): Applied Mathematics
Financial and Actiarial Mathematics

Level and form of studies: -ist/ 2nd* level, fulime part-time*
obligatery / optional / university-wide*

FACULTY OF PURE AND APPLIED MATHEMATICS

total student workloag
(CNPS)

|

Lecture Classes Laboratory  |Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of 150

Form of crediting

Examination /

Examination /

Examination /

Examination /

Examination /

crediting-with  |crediting with  [crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*
For group of courses X
mark (X) final course
Number of ECTS points 5
including number ( 2 )
ECTS points for practic
(P) classe
including number ¢
ECTS points for diret 15 1,5

teacherstudent conta
(BK) classe

192

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has an elementary knowledge of finamecgakets and (discrete and continuous)
models of financial mathematics

\

SUBJECT OBJECTIVES
C1 Learning and mastery of key concepts and metinatthe field of financial mathematics

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 knows the most important models and teclasigpf financial engineering
PEK_WO02 knows the basics of stochastic and numlariodeling in financial engineering
relating to skills:

PEK _UO1 can construct mathematical models useih@améial engineering

relating to social competences:

PEK _KO1 can by himself search for information ie therature, even in foreign languages




PROGRAMME CONTENT

Form of classes — lecture

Number of hours

Lec 1 |Fundamental theorems of asset pricing - overview 2
Lec 2 |Greek parameters, delta/gamma hedging )
Lec 3 [Volatility modeling 5
Lec 4 [Exotic options — overview 4
Lec 5 [Stochastic control 5
Lec 6 |Risk measures and financial risk >
Lec 7 |Portfolio pricing 5
Lec 8 [Construction of optimal portfolio, effectivenessasares of

investment portfolio 2
Lec 9 |Measuring of default, asset and liability managenae hedging

strategies, immunization 2
Lec 10 |Credit risk management 4
Lec 11 |Operational risk management 2
Lec 12 [Time variation in risk 5
Lec 13 [Backtesting and stress testing >

Total hours 30

Form of classes - class Number of hours

Cl1 lllustration of all models.. Analytical and computeethods. 30

Examples of pricing derivatives.

Total hours 30

TEACHING TOOLS USED

N1. Lecture problem - traditional method.

N2. Problem and counting exercises.

N3. Consultations.

N4. Student's self work - preparation for exercises

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemg
(during semester), P — [number
concluding (at semestef

end)

F1

PEK_WO1 exam
PEK_WO02

nt



PEK_KO1

F2 PEK _UO1 oral responses, tests, small tests
PEK_KO1

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

A. Weron, R. Weron (1998) hynieria finansowa, WNT
P. Jorion (2003) Financial risk manager handbookeyV

SECONDARY LITERATURE:

P. Willmott (2006) On Quantitative Finance, Wiley.
A. J. McNeil R. Frey, P. Embrechts (2015) QuantiaRisk Management Concepts,
Techniques and Tools, Princeton University Press.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Prof. dr hab. Zbigniew Palmowski(Zbigniew.Palmowski@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
FINANCIAL RISK MANAGEMENT MAT001565 AND EDUCATIONAL EFFECTS
FOR MAIN FIELD OF STUDYAPPLIED MATHEMATICS
AND SPECIALIZATION FINANCIAL AND ACTUARIAL MATHEMATICS

educational effect and educationg objectives*** content*** number***
effects defined for main field of
study and specialization (if
applicable)**

Subject educational effect Correlation between subject Subject Programme Teaching tool

PEK_W01 (knowledge) K2MST_WO03 Ci1 Lec 1-Lec 10 1,3
K2MST_fam_WO01
PEK_W02 K2MST_WO09 C1 Lec 1-Lec 10 1,3

K2MST_fam_W02
K2MST_fam_WO03

PEK_UO1 (skills) K2MST_U24 C1 Cl1 2,3,4
K2MST_U25
K2MST_fam_UO1
K2MST_fam_U02
K2MST_fam_UO03

PEK_KO1 (competences) K2MST_KO06 C1 Lec 1-Lec 10, 1,2,3,4
K2MST_fam_KO01 Cl1
K2MST_fam_KO02

** _ enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above



Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: Finanse Obliczeniowe
Name in English: Computational Finance
Main field of study (if applicable): APPLIED MATHE MATICS
Specialization (if applicable): FINANCIAL AND ACTUA RIAL MATHEMATICS,
COMPUTATIONAL MATHEMATICS
Level and form of studies:-tst/ 2nd* level, full-tme /part-time*
Kind of subject: ebligatory/ optional / university-wide*
Subject code MAT001566
Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of
total student workloadl 150
(CNPS)
Form of crediting Crediting with
grade
For group of courses X
mark (X) final course
Number of ECTS points 5
including number ¢
ECTS points for practic 2 2
(P) classs
including number
ECTS points for dire 15 15
teacherstudent conta !
(BK) classep

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic notions afiitral mathematics.

2. Student knows basics of computer programming.
\

SUBJECT OBJECTIVES
C1 Study of concepts and acquisition of knowledmygcerning algorithms and methods in
computational finance
C2 Acquisition of abilities in implementing seledtmodels and methods

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge the student:
PEK_WO01 knows basic models and algorithms usethante
PEK_WO02 has irdepth knowledge regarding numerical implementatibselected derivative

pricing techniques

relating to skills the student:
PEK _UO1 can implement and apply in practice contparial techniques used in finance
relating to social competences the student:
PEK _KO1 can, without assistance, search for nepgsgarmation in the scientific literature




PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lecl2|Derivatives: forwards, futures, swaps and opti®tasifolio 4
construction and pricing. Sensitivity analysis.

Lec3-4Binomial pricing: CRR, JR and ,exact” trees. Hedpstrategies. 4
Trinomial trees.

Lec5-gBinomial and trinomial pricing of path dependentidatives. 4

Lec7-§Monte Carlo (MC): Euler and Milstein schemes, vaci&reduction, 4
correlated variates, quasi-random numbers.

Iigc9- MC pricing of American options. 4

Lecll4Finite difference schemes: explicit, implicit, CkaNicolson, 4

12 |hopscotch.

IiZCl?"Partial differential equations technique. 4

Lecl5(Test 2
Total hours 30

Form of classes - Class Number of hours

Lal-15(Implementation (Matlab, R, Excel/VB, C++, Java amd?ython) of 2
algorithms and methods discussed during lectures
Total hours 30

TEACHING TOOLS USED
N1. Lecture — traditional method
N2. Laboratory — traditional method

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —forming|Educational effect
(during semester), P qnumber
concluding (at semester

Way of evaluating educational effect achievement

end)
F1 PEK W01 \Written test
PEK_WO02
F2 PEK _UO1 Discussions, tests, projects.

PEK_KO1




P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] J. Hull (2008) Options, Futures and Other Derivediy7th Edition), Prentice Hall
[2] J. London (2005) Modeling Derivatives in C, Wiley
[3] A. Weron, R. Weron (1998, ..., 2009)zmieria finansowa, WNT.

SECONDARY LITERATURE:

[4] Z. Bodie, A. Kane, A.J. Marcus (2007) Essentialtnobstments (6th ed.), McGraw-Hil|

[5] M. Capnski, T. Zastawniak (2003) Mathematics for Finane:Introduction to Financi
Engineering, Springer

[6] P.Cizek, W.Hardle, R.Weron, eds. (2011) Statisflaails for Finance and Insurance,
Springer

[7] J. Franke, W. Hardle, C Hafner (2005) Introductiorstatistics of Financial Markets,
Springer

[8] P. Glasserman (2004) Monte Carlo Methods in Firs@riengineering, Springer

[9] P. Wilmott (2000) Paul Wilmott on Quantitative Fnta, Wiley

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Rafat Weron (rafal.weron@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
COMPUTATIONAL FINANCE MATO001566
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWPPLIED MATHEMATICS

AND SPECIALIZATION FINANCIAL AND ACTUARIAL MATHEMATICS,

COMPUTATIONAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W04,
K2MST_WO09
K2MST_fam_WO01
K2MST_cm_WO01

C1,C2

Lecl-Lecl5

PEK_W02

K2MST_W08,
K2MST_W10
K2MST_fam_W02
K2MST_fam_WO03
K2MST_cm _WO02
K2MST_cm _WO03

C1,C2

Lecl-Lecl5

PEK_UO01 (skills)

K2MST_U15,
K2MST_U16,
K2MST_U17,
K2MST_U23
K2MST_U24
K2MST_U25
K2MST_fam_UO1
K2MST_fam_U02
K2MST_fam_UO03
K2MST_cm _UO01
K2MST_cm_uU02
K2MST_cm_U03

C2

Lecl-Lecl5

Lal-Lal5

1,2

PEK_KO1 (competences)

K2MST_KO02,
K2MST_KO06
K2MST_fam_KO01
K2MST_fam_K02
K2MST_cm_KO01

K2MST_cm_KO02

C1,C2

Lal-Lal5

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS

SUBJECT CARD

Name in Polish: MODELE UBEZPIECZENIOWE W PRZEMY SLE

Name in English: Insurance models for industry

Main field of study (if applicable): Applied Mathematics

Specialization (if applicable): Financial and Actuaial Mathematics

Level and form of studies:-ist/ 2nd* level, full-tme /part-time*

Kind of subject: ebligatery / optional / university-wide*

Subject code MAT001567

Group of courses YES FNO*

Lecture ClassefkaboratoryProjec{Seminar
Number of hours of organized classes in 30 30
University (ZZU)
Number of hours of total student workload 150
(CNPS)
Form of crediting Examination /crediting
with-grade*
For group of courses mark (X) final course X
Number of ECTS points 5
including number of ECTS points for practical 2 2
classe]
including number of ECTS points for dir 1,5 1,5
teacher-student contact (BK) clagses

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic conceptsedéttithastic processes
2. Student knows principles of MATLAB numericalneputing environment

\

SUBJECT OBJECTIVES
C1 Study of the classical concepts and acquisifdhe knowledge of insurance models in industry

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the most important concepts of instganodels in industry
PEK_WO02 knows principles of stochastic modelingatuarial mathematics
relating to skills:
PEK _UO1 can construct actuarial models, that caappdied to industry insurance
relating to social competences:

PEK _KO1 can, without assistance, search for nepgssarmation in the literature, also in forei
languages
PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec 1 [Types of insurance policies in industry. Solveriayn INon-Life 2
Insurance.
Lec 2 |Premium principles, risk measures. 2




N2. Computer laboratory with MATLAB numerical contption environment
N3. Consultations
N4. Student’s self-work — preparation for the latiory

Lec 3 |Franchises and their types. Pricing of net premiwitis franchise. 2

Lec 4 |Individual risk model. 2

Lec 5 |Approximations for total loss in individual risk el 2

Lec 6 |Collective risk model. Frequency and severity distiions of claims. 2
Parameters and distributions of aggregate claimuaimo

Lec 7 |Compound Poisson model. Practical consequencé® dfieorem on 2
the sum of compund Poisson risk.

Lec 8 |The (a,b) class of distribution. Mixed Poisson miode 2

Lec 9 |Risk proces. The adjustment coefficient. The prdlglof ruin. 4

Lec 1QDistribution of the maximal aggregate coefficientauin probability. 3
Pollaczek-Khinchin formula.

Lec 11/Approximations of ruin probability in finite andfinite time horizon 2

Lec 12System Bonus-Malus 2

Lec 13Credibility theory 3
Total hours 30

Form of classes - laboratory Number of hours
Lab JSolving of problems illustrating theory given iretlkectures 30
Total hours 30
TEACHING TOOLS USED
N1. Lecture — traditional method

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievement
(during semester), P — [number
concluding (at semestef

end)

F1 PEK W01 exam
PEK_WO02
PEK_KO01

F2 PEK_UO1 oral presentations, tests
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] N. L. Bowers i inni, Actuarial Mathematics, &lBociety of Actuaries, Itasca, lllinois 1997

[2] P.Ciz

ek, W. Haerdle, R. Weron (red.), Statesttools for finance and insurance, Springer, BeD11

SECONDARY LITERATURE:

[1] E.Ban

ks, Alternative risk transfer, Wiley, 200

[2] S. A. Klugman, H. H. Panjer, G. E. Willmotpgs Models: From Data to Decisions, Wiley, 2012
[3] H.H. Panjer, G. E. Willmot, Insurance rislodels, Society of Actuaries, 1992

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Dr hab. inz. Krzysztof Burnecki, prof. nadzw. (Krzysztof.Burnecki@pwr.edu.pl

Dr hab. inz. Agnieszka Wylomaiska, prof. nadzw.(Agnieszka.Wylomanska@ pwr.edy.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
INSURANCE MODELS FOR INDUSTRY MAT001567 AND EDUCATIONAL

EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS AND
SPECIALIZATION FINANCIAL AND ACTUARIAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and educationa,
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_fam_Wo01
K2MST_fam_W02

C1

Lec 1- Lec 12

1.3

PEK_W02

K2MST_W09
K2MST_fam_W03

C1l

Lec 1- Lec 12

1,3

PEK_UO1 (skills)

K2MST_U15

K2MST_U24

K2MST_U25
K2MST_fam_UO01
K2MST_fam_U02
K2MST_fam_UO03

C1l

Lab 1

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_fam_KO01
K2MST_fam_KO02

C1l

Lec 1- Lec 12
Lab 1

1,2,3,4

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: REZERWY W UBEZPIECZENIACH ZYCIOWYCH

| MAJ ATKOWYCH
Name in English: Reserves in life and non-life ingance
Main field of study (if applicable): Applied Mathematics

Specialization (if applicable): Financial and Actuaial Mathematics

Level and form of studies:-1st/ 2nd* level, full-ine / part-time*
Kind of subject: ebligatery / optional / university-wide*
Subject code MAT001568
Group of courses YES FNO*

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

30

30

Number of hours of
total student workload
(CNPS)

150

Form of crediting

Examination /

Examination /

Examination /

Examination /

Examination /

crediting-with | crediting with [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*
For group of courses X
mark (X) final course
Number of ECTS points 5
including number (
ECTS points for practic 2 2
(P) classe
including number (
ECTS points for dire 15 15

teacher-studerttontac
(BK) classe

*delete as applicable

192

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic concepts ofriteapility theory
2. Student knows and can apply basic concepts of @akmaathematics including life and non-life
insurance.

\

SUBJECT OBJECTIVES
C1 Study of the classical concepts and acquisifdhe knowledge of reserving in life and non-life
insurance

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 knows the most important concepts of résgnwn life and non-life insurance mathematigs
PEK_ W02 knows principles of stochastic modelingjffanand non-life insurance mathematics
relating to skills:
PEK_UO1 can construct mathematical models useesierving in life and non-life insurance
mathematics
relating to social competences:
PEK _KO1 can, without assistance, search for nepeggarmation in the literature, also in foreign
languages




PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lec 1 Introduction to the course, survey over provisigues. 2
Lec 2 Net reserves in life insurance. 4
Lec 3 Decomposition of the loss random variable (Hatteffidadheorem). 2
Lec 4 Technical gain. 2
Lec 5 Gross reserves in life insurance, Zillmer's reserve 2
Lec 6 Multiple decrement model: net premiums and reserve 4
Lec 7 Multiple life insurance: net premiums and reserves 6
Lec 8 Provisions in non-life insurance, including lossad@iangles, chain-ladder 4
method, IBNR, premium reserve
Lec 9 Solvency Il - technical provisions, best estimaitsk margin, technical 4
provisions for accounting purposes
Total hours 30
Form of classes - class Number of hours
Cl1 Solving of problems illustrating theory given iretlectures, 30
solving of problems from actuarial exams
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method.

N2. Problem-solving classes.

N3. Consultations.

N4. Student’s self-work — preparation for the ofsss

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming |Educational effect  |Way of evaluating educational effect achievems
(during semester), P —  [number
concluding (at semester

end)

F1 PEK_WO01 exam
PEK_W02
PEK_KO01

F2 PEK UO01 oral presentations, tests
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

C1 N. L. Bowers at al ,Actuarial Mathematics”, The 8y of Actuaries, Itasca, lllinois 1997.
C2 H. U. Gerber ,Life insurance mathematics”, Springerlag, Berlin 1997.
C3 M. J. Goovaerts et al. ,Effective Actuarial Methtiddorth Holland, 1990.
C4 R. Kaas et al. ,Modern Actuarial Risk Theory”; KlawAcademic Publishers, 2001.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. inz. Krzysztof Burnecki, prof. nadzw. (Krzysztof.Burnecki@pwr.edu.pl
Dr inz. Marek Teuerle (Marek.Teuerle@pwr.edu)l

nt



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
RESERVES IN LIFE AND NONLIFE INSURANCE MAT001568 AND EDUCATIONAL
EFFECTS FOR MAIN FIELD OF STUDWPPLIED MATHEMATICS AND SPECIALIZATION

FINANCIAL AND ACTUARIAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and education
effects defined for main field of
study and specialization (if
applicable)**

]

Subject
| objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_fam_WO01

C1

Lec 1- Lec 8

13

PEK_W02

K2MST_W09
K2MST_fam_W02
K2MST_fam_W03

C1

Lec 1- Lec 8

1.3

PEK_UO01 (skills)

K2MST_U15

K2MST_U24

K2MST_U25
K2MST_fam_UO01
K2MST_fam_U02
K2MST_fam_UO03

C1

Cl1

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_fam_KO1
K2MST_fam_K02

C1

Lec 1- Lec 8,
Cl1

1,23,4

** - enter symbols for main-field-of-study/speciadtion educational effects

*** . from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: ZARZADZANIE RYZYKIEM W UBEZPIECZENIACH
Name in English: Risk management in insurance
Main field of study (if applicable): Applied Mathematics
Specialization (if applicable): Financial and Actuaial Mathematics
Level and form of studies:-ist/ 2nd* level, full-tme /part-time*
Kind of subject: ebligatery / optional / university-wide*
Subject code MAT001569

Group of courses YES FNO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of
total student workloadl 150
(CNPS)
Form of crediting Examination /| Examination /| Examination /| Examination /| Examination /
crediting-with | crediting with | crediting with | crediting with | crediting with
grade* grade* grade* grade* grade*

For group of courses
mark (X) final course

X
Number of ECTS points 5

including number (
ECTS points for practic 2 2
(P) classe

including number (
ECTS poins for direc
teacherstudent conta
(BK) classe

15 15

192

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic concepts ofribtzapility theory
2. Student knows and can apply basic concepts of @atuaathematics including life and
non-life insurance.
3. Student knows and can apply basic concepts ofuviegen life and non-life insurance
mathematics

\

SUBJECT OBJECTIVES
C1 Study of the classical concepts and acquisitia@fknowledge of risk management in |

ife

and non-life insurance




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the most important concepts of riskhagement in life and non-life
insurance mathematics
PEK_WO02 knows principles of stochastic modelingisk management

relating to skills:
PEK_UO1 can construct mathematical models andyappthods used in risk management
life and non-life insurance mathematics

relating to social competences:
PEK _KO1 can, without assistance, search for necgggarmation in the literature, also in
foreign languages

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lec1 Risk management in insurance, actuarial functisi, r 2
management function

Lec2 [Capital management, risk appetite, risk measunetuging 2
RAROC, RORAC)

Lec 3 Solvency Il: capital requirements, standard formurternal 6
models, risk categories

Lec 4 [Profitability and risk exposure tests, monitorirfigaotuarial 4
assumptions or parameters

Lec 5 Risk exposure reduction methods, methods and msints of 4
risk transfer including alternative risk transféAfkT)

Lec 6 Proportional and noproportional reinsurance as method of 4
exposure reduction

Lec 7 [Actuarial pricing in life and non-life insurancésk factors. 2

Lec 8 |Application of derivatives in insurance 3

Lec 9 Pricing of catastrophe bonds. 3
Total hours 30

Form of classes - project Number of hours

Pril Preparation and presentations of projects illusigaheory 30
given in the lectures.
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method and presentations
N2. Student partial project presentation and fprakentation
N3. Consultations
N4. Student’s self-work — work on the project deyehent
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —forming|Educational effect |Way of evaluating educational effect achievement
(during semester), P qnumber

n



concluding (at semester

end)

F1 PEK_WO01 exam
PEK_WO02
PEK_KO01

F2 PEK_UO1 Partial project presentations, final project
PEK _KO1 presentation

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] N. L. Bowers i inni, ,Actuarial mathematics”, Th@S8ety of Actuaries, Itasca, lllino

1997.

[2] H. U. Gerber, ,Life insurance mathematics”, Springerlag, Berlin, 1997.

[3] C. D. Daykin i inni, ,Practical risk theory for aaries”, Chapman & Hall, London,

1996.

[4] R. Kaas, M. Gooveaerts, J. Dhaene, M. Denuit ,Modetuarial Risk Theory”,
Springer-Verlag, Berlin Heidelberg, 2008.

[5] P.M. Bodh, R. G. Chadburn, S. Haberman et al. ,Modernaaltheory and practic
2nd ed.; Chapman & Hall, 2005

[6] M. V. Withrich, M. Merz,”Financial Modeling, Actuial Valuation and Solvency in
Insurance”, Springer-Verlag Berlin Heidelberg, 2013

[7] DIRECTIVE 2009/138/EC OF THE EUROPEAN PARLIAMENT ANOF THE
COUNCIL of 25 November 2009 on the taking-up andspit of the business of
Insurance and Reinsurance (Solvency 1)

PRIMARY LITERATURE:

[1] L. Holscher, P. Harding, G. M. Becker, ,, Financihg Embedded Value of Life
Insurance Portfolios”, HfB — Working Paper Seri2G05.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Marek Teuerle (Marek.Teuerle@pwr.edu.pl
Dr hab. inz. Krzysztof Burnecki, prof. nadzw. (Krzysztof.Burnecki@pwr.edu.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

ACTUARIAL METHODS IN RISK MANAGEMENT MAT001569 AND

EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS

AND SPECIALIZATION FINANCIAL AND ACTUARIAL MATHEMATICS

Subject educational effect

Correlation between subject
educational effect and educationg
effects defined for main field of
study and specialization (if
applicable)**

Subject
| objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_fam_WO01

C1

Lec 1- Lec 9

1.3

PEK_W02

K2MST_W09
K2MST_fam_W02
K2MST_fam_W03

C1

Lec 1- Lec 9

1.3

PEK_UO01 (skills)

K2MST_U15
K2MST_U24
K2MST_U25

K2MST_fam_U01

K2MST_fam_U02

K2MST_fam_U03

C1

Pri

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_fam_KO1
K2MST_fam_K02

C1

Lec 1- Lec 9,
Pri1

1,2,3,4

** _ enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD

Name in Polish:METODY NUMERYCZNE W ROWNANIACH RO ZNICZKOWYCH
Name in English: Numerical methods in differential equations
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): Mathematics for Industry and Commerce
Level and form of studies:-ist/ 2nd* level, full-tme /part-time*
Kind of subject: ebligatery-/ optional / uriversity-wide*
Subject code MAT001570
Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of 150

total student workloadl

(CNPS)

Form of crediting Examination/ |Examination/ [Examination/ |Examination/ [Examination /
crediting with  [crediting with  |crediting with  [crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X

mark (X) final course

Number of ECTS points 5

including number ¢ ) 2

ECTS points for practic]

(P) classe
including number (¢
ECTS points for dire 15 1,5
teacherstudent conta
(BK) classep

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has basic knowledge and abilities omemaatical analysis.
2. Student has basic knowledge concerning progragemnvironments:
Matlab/Mathematica/Mapple.

\

SUBJECT OBJECTIVES
C1 Study of basic notions and knowledge in the afeaumerical methods applied in differential
equations
C2 Study of basic numerical techniques used irrglization of differentia equations.
C3 Acquisition of basis abilities in construing aathlyzing difference schemes for differential
equations




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge student:

PEK_WO01 knows the most important numerical techesqused in solving problems for
differential equations

PEK_ W02 knows bases of construing own numericatises

relating to skills student:

PEK _UOL1 is able to analyze basic problems in difiial equations with respect to applica
of suitable approximate methods

PEK _UO02 is able to construct mathematical modetsl us concrete applications of
mathematics, based on differential equations aeu tliscrete forms.

relating to social competences:

PEK _KO1 can, without assistance, search for necggdarmation in the literature

PEK _KO02 understands necessity of systematic andichhl work on the material of the
course.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1 [Recalling basic facts of theory of ordinary dr#fntial equations. |2
Lec 2 |Explicit and implicit Euler method of approximateh\ang of ordinary [2
differential equations and their systems.

Lec 3 [Runge-Kutta type methods and other schemes obajppation of |2
ordinary differential equations and their systems.

Lec 4 [Multi-step methods, stability of numerical metko8tiff problems. | 2

Lec 5 |Methods of approximation of boundary value prolddor second |2
order ordinary differentia equations: shooting nethand difference
methods.

Lec 6 [Methods of approximation of boundary value prolddor second |2
order ordinary differentia equations: Ritz-Galerkaethod.

Lec 7 |Difference methods for first order partial diffetenequations. CFL |2

condition.

Lec 8 |Recalling basic facts of theory of secortkopartial differential 2
equations.

Lec 9 | Difference approximation of elliptic boundaglue problems on the |2
plane.

Lec 1QVariational formulation of boundary value problefoselliptic type |2
equations.

Lec 11Ritz-Galerkin and finite element methods for eltigiroblems. 2

Lec 19Difference methods for parabolic problems. Expkeid implicit 2
schemes for heat conduction equation.

Lec 13Stability of approximate method. Cranck-Nicholsmmeme for 2

equations of parabolic type.
Lec 14Difference methods for the vibrating string probland other 4




hyperbolic problems.

Total hours 30

value problems for elliptic equations.

Form of classes - laboratory Number of
hours
Lab 1(Computer construction of solution of ordinary diéfetia equations. 4
Lab 2[Practical verifying of efficacy of automatic exaess control. 2
Lab 3|Visualization and comparison of usefulness ofores methods. 4
Lab 4|Algorithms for numerical methods of solution ofeedimensional boundafg

Lab 5

Discretisation of hyperbolic first order problen@onditions of stability angd

convergence of approximate methods.

Lab 6|Discretization of two-dimensional boundary vapreblem for elliptic 4
equations.

Lab 7[Difference schemes of approximation of one-dimemaiparabolic equatioiy

Lab 8|Difference method of discretization of the vibnatistring equation. 4

Total hours

TEACHING TOOLS USED

N1. Lecture — traditional method.

N2. Problem and computing laboratory — traditicarad using computers method.
N3. Consultations.

N4. Student’s personal work — preparation for #istatory.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming |Educational effect  |Way of evaluating educational effect achieveme
(during semester), P — [number
concluding (at semester

end)

F1 PEK_WO01 Presentation of given problems.
PEK_WO02
PEK_KO01

F2 PEK_UO1 Oral presentations, tests.
PEK_U02
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

[1] Richard L. Burden, J. Douglas Faires, Nunmadrgnalysis.

[2] R. M. Mattheij, S. W. Rienstra, J.H.M. tenijehBoonkkamp, Partial differential
equations. Modeling, analysis and computations.

[3] Stig Larsson, Vidar Thomee, Partial diffei@ahequations with numerical methods.

SECONDARY LITERATURE
[1] L. Lapidus, G. F. Pinder, Numerical solutiohpartial differential equations in science and
engineering, John Wiley & Sons, 1998

[2] R.J. Le Vegue, Numerical Methods for consgoralaws, Birkhauser, Basel 1990
[3] J. W. Thomas, Numerical partial differentemjuations: conservation laws and elliptic equation
Springer, New York 1999

172}

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Dr hab. Wojciech Mydlarczyk (Wojciech.Mydlarczyk@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
NUMERICAL METHODS IN DIFFERENTI AL EQUATIONS MAT001570
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY MAHEMATICS
AND SPECIALIZATION MATHEMATICS FOR INDUSTRY AND COMMERCE

Subject educational effect

Correlation between subject Subject
educational effect and educationa| objectives***
effects defined for main field of
study and specialization (if
applicable)**

Programme
content***

PEK_WO01 (knowledge)

K2MST_Wwo03
K2MST_mic_WO01

C1-C3 Lecl- Lecl4 1,3

PEK_WO02 K2MST_W10
K2MST_mic_WO02

K2MST_mic_WO03

C1-C3 Lecl- Lecl4 1,3

PEK_UO1 (skills) K2MST_UL5,
K2MST_U24
K2MST_U25
K2MST_U28
K2MST_U29

K2MST_mic_U01

C1-C3 Lal-La8 2,3,4

K2MST_U16 C1-C3

Teaching tool
number***

PEK_U02

K2MST_mic_U02
K2MST_mic_U03

Lal-La8

2,34

PEK_KO1 (competences)

K2MST_KO06
K2MST_mic_KO1

C1-C3

Lecl- Lecl4,
Lal-La8

1,2,3,4

PEK_KO02

K2MST_KO1
K2MST_mic_K02

C1-C3

Lecl- Lecl4,
Lal-La8

1,2,3,4

** _ enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

SUBJECT CARD

FACULTY OF PURE AND APPLIED MATHEMATICS

Name in Polish WSTEP DO STOSOWANEJ DYNAMIKI CIECZY
Name in English INTRODUCTION TO APPLIED FLUID DYNAM ICS
Main field of study (if applicable): APPLIED MATHEM ATICS
Level and form of studies:-tst/ 2nd* level, full-tme / part-timex
Kind of subject: ebligatery-/ optional /-university-wide*
Subject code MAT001571
Group of courses YES FNO*

teacher-student contact (BK) clag

Ses

1,5

Lecture Classes|LaboratoryProject |Seminar
Number of hours of organized classes|in
University (ZzZU) 30 30
Number of hours of total student
workload (CNPS) 150
Form of crediting Examination krediting
with-grade*
For group of courses mark (X) final X
course
Number of ECTS points 5
including number of ECTS points
practical (P) class 2 2
including number of ECTS points for dir 15

*delete as applicable

equations

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
[1] Student has the standard knowledge of the classicalepts , theorems and method
of real and complex analysis
[2] Student has basic knowledge of concepts and metifdts ordinary differential

SUBJECT OBJECTIVES

[1] Study of the advanced methods of mathematicdysisain mathemigcal model ling of th
dynamics fluid phenomena.

dynamics

relating to skills:

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 knows advanced theorems of the Real amgplex analysis related to the fluid

relating to social competences:

PEK _UO1 can construct mathematical models apptig¢te fluid dynamics

PEK_WO02 has advanced knowledge concerning matheshatialysis: is able to understan
formulations of the studied problems related tofthiel dynamics




PEK _KO1 can, without assistance, search for necggssarmation in the literature, also in

foreign languages

PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lec1 Reminder of the vector analysis elements

2

Lec 2 Reminder of the vector analysis elements 2
Lec 3 Reminder of the complex analysis elements 2
Lec 4 |Conformal mappings 2
Lec5 Laws of conservation 2
Lec 6 Equations of motion for an ideal fluid 2
Lec 7 Elementary viscous flow 2
Lec8 [Waves 2
Lec9 [Waves 2
Lec 10 |Shock waves modelling 2
Lec 11 |Classical aerofoil theory 2
Lec 12 |Classical aerofoil theory 2
Lec 13 [Nonlinear models in diffusion phenomena 2
Lec 14 |Boundary layers 2
Lec 15 [Computational fluid dynamics (CFD) 2
Total hours 30
Form of classes - project Number of
hours
Pr |Preparation and presentations of projects illtisgeheory given in the 30
1 |lectures.
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method and presentations

N2. Student partial project presentation and fprakentation
N3. Consultations

N4. Student’s self work — work on the project deypehent

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemg

(during semester), P — [number
concluding (at semestef

end)

F1 PEK W01 exam
PEK_WO02
PEK_KO01

F2 PEK _UO1 Partial project presentations,

nt



PEK _KO1 | final project presentation

C P==0.5*F1+0.5*F2
PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

C5 B. J. Acheson, Elementary Fluid Dynamics.
C6 H.Ockendon, A.B.Tayler, Inviscid Fluid Flows.
SECONDARY LITERATURE:

[1] J.D. Logan, Applied Mathematics. A Contemporary Aggeh.
[2] K. Ericsson, D. Estep, P. Hansbo, C. 3oimp Computational Differential Equations

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Wojciech Okrasinski (Wojciech.Okrasinski@ pwr.edu)pl
Dr inz. Lukasz Ptociniczak (Lukasz.Plociniczak@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
INTRODUCTION TO APPLIED FLUID DYN AMICS MAT001571 AND
EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
APPLIED MATHEMATICS AND SPECIALIZATION MATHEMATICS
FOR INDUSTRY AND COMMERCE

Subject educational effect Correlation between subject Subject Programme | Teaching tool

educational effect and educationa| objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**

PEK_WO01 (knowledge) K2MST_WO03 C1 Lecl-Leclp 1,3
K2MST_mic_W01
PEK_WO02 K2MST_WO06 Cil Lecl-Lecl% 1,3

K2MST_mic_WO02
K2MST_mic_WO03

PEK_UO01 (skills) K2MST_U15 Cc1 Pr1 23,4
K2MST_U24
K2MST_U25

K2MST_mic_U01

K2MST_mic_U02

K2MST_mic_U03

PEK_KO1 (competences) K2MST_KO06 C1l Lecl-Lecly 1,2,3,4
K2MST_mic_KO01 Pr1
K2MST_mic_KO02

** _ enter symbols for main-field-of-study/specition educational effects
*** _ from table above



Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish METODY PERTURBACYJNE

Name in EnglishPerturbation Methods

Main field of study (if applicable): APPLIED MATHEMATICS
Specialization (if applicable): Mathematics for Industry and Commerce
Level and form of studies:-tst/ 2nd* level, full-tme {part-timex

Kind of subject: ebligatory-/ optional Funiversity-wide*

Subject code MAT001572

Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of 150

total student workload
(CNPS)

Form of crediting Examination/ [Examination/ |Examination/ [Examination/ [Examination/
crediting with  [crediting-with |crediting-with |crediting-with |crediting-with
grade* grade* grade* grade* grade*

For group of courses [X
mark (X) final course

Number of ECTS points 5

including number 2 2
ECTS points for practic
(P) classs

including number ¢
ECTS points for dire 15 15
teacher-sident conta
(BK) classe

2]

*delete as applicable

MathematicsPREREQUISITES RELATING TO KNOWLEDGE, SKI LLS AND OTHER
COMPETENCES

The student knows and he is able to use the clessiepts and theorems of mathemat
analysis

Second He knows and is able to apply basic coneeptsnethods in the field of
differential equations

SUBJECT OBJECTIVES
ClUnderstanding the basic concepts and masterinigeie techniques used in the methog
perturbatioMathematics

cal



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 has in-depth knowledge of the methods dligeation
PEK_WO02 know the numerical methods used to find@pmate solutions mathematical
problems (for example, differential equations) piosthe field of applied domain

relating to skills:
PEK_UO1 can construct mathematical models usednaorete advanced applications of
mathematics

relating to social competences:
PEK_KO1 can benefit from the scientific literatumeEnglish, including reaching the source
materials and make them review

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lec 1 Examples of problems leading to perturbation method 2
Lec 2 Regular perturbation method 2
Lec 3 Poincare-Lindstedt method 2
Lec 4 Asymptotes 2
Lec 5 Unreliability of the regular perturbation method 2
Lec 6 Singular perturbation method 2
Lec 7 The inner and outer approximations 2
Lec 8 Analysis of shoreline layer 2
Lec 9 Inner approximation and scaling 2
Lec 10 Combining internal and external approximation 2
Lec 11 Uniform approximation 2
Lec 12 Examples of uniform approximation 2
Lec 13 Phenomena associated with the film edge 2
Lec 14 Partial differential equations and perturbationhmets 2
Lec 15 Algebraic equations and perturbation methods 2

Total hours 30

Form of classes - laboratory Number of hours

Lab 1 Solving problems illustrating a lecture given theasing 30

MATLAB

Total hours 30

TEACHING TOOLS USED

N1. Lecture - traditional method

N2. Computer laboratory

N3. Individual consultation

N4. Student's own work - to prepare for the lab

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT



Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemejnt

(during semester), P — [number

concluding (at semestef

end)

F1 PEK_W1 test
PEK_W2

F2 PEK U1 verbal responses, short tests, tests, reports
PEK-K1

C=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATUR

E:

[1] E. J. Hinch, Perturbation Methods.
[2] J. David Logan, Applied Mathematics.

SECONDARY LITERATURE:

[1] C.C.Lin, L.A.Segel, Mathematics Applied to Baninistic Problems in the Natural Sciencec, SIA888

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Wojciech Okrasinski (Wojciech.Okrasinski@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Perturbation Methods MAT001572 AND EDUCATIONAL EFFECTS FOR MAIN

FIELD OF STUDY APPLIED MATHEMATICS AND SPECIALIZATON

MATHEMATICS FOR INDUSTRY AND COMMERCE

Subject educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W04
K2MST_mic_WO01

C1

Lecl-Lecl5

1,3

PEK_W02

K2MST_W10
K2MST_mic_WO02
K2MST_mic_WO03

C1

Lecl-Lecl5

1,3

PEK_UO01 (skills)

K2MST_U15
K2MST_mic_U01
K2MST_mic_U02
K2MST_mic_U03

C1

Labl

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_mic_KO01
K2MST_mic_K02

C1

Lecl-Lecl5,
Labl

1,2,3,4

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish:Analiza Funcjonalna i jej zastosowania
Name in English:Applied Functional_analysis
Main field of study (if applicable): APPLIED MATH EMATICS
Specialization (if applicable): Mathematics for hdustry and Commerce
Level and form of studies: st/ 2nd* level, fulime / part-time*
Kind of subject: ebligatery-/ optional / uhiversity-wide*
Subject code MATO0001573
Group of courses YES /NO*

Lecture Classes Laboratory | Project Seminar

Number of hours of
organized classes in 30 30
University (ZZU)

Number of hours of

total student workload 150
(CNPS)
Form of crediting Egamination

For group of courses

mark (X) final course X
Number of ECTS points 5
including number of
ECTS points for practical 2 2
(P) classes
including number of
ECTS points for direc 15 15

teacher-student contact
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1 Student knows and can apply basic concepts of mmattieal analysis
2 Student knows and can apply basic concepts oftlialgabra

SUBJECT OBJECTIVES
1 Study of the classical concepts of topology, elesmehoptimization and functional analysis and
its application to solve simple inverse problems

*delete as applicable



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the most important theorems ammbthesis of functional analysis,

topology
PEK_WO02 knows basic methods of optimisation

relating to skills:
PEK _UO1 knows and can apply methods of functianalysis

relating to social competences:
PEK _KO1 can, without assistance, search for nacgasformation in the literature, also in
foreign languages

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lecl Introduction to .functional analysis — real worlebplems modeled by 4
operator equations
Lec 2 | Elements of topology and linear spaces 2
Lec 3 |Linear normed spaces 2
Lec 4 | Hilbert spaces 2
Lec 5 |Linear operators 4
Lec 6 | Elements of spectra theory 4
Lec 7 | Fundaments of optimisation 4
Lec 8 | Role of functional analysis in solving inverse desbs 4
Lec 9 | Elements of functional analysis in numerical method 4
Total hours 30
Form of classes - laboratory Number of hours
Labl | Solving of problems illustrating theory givierthe lectures using
mathematical packages for numerical computing 30
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method

N2. Computer laboratory

N3. Consultations

N4. Student’s self work — preparation for the latory




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational Way of evaluating educational effect achievement
(during semester), P — | effect number
concluding (at semester
end)
F1 PEK_ W01 examination
PEK_W02
PEK_KO01
F2 PEK_UO1 oral presentationsests, projects, raports
PEK-K01
P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

E. Zeidler, Applied Functional Analysis, Springeeflag 1995
Ch.W. Groetsch, Inverse Problems in the Matktecal Science/ieweg-
Verlag 1993
PRIMARY LITERATURE:

L. Debnath, P. Mikusiski, Introduction to Hilbert Spaces with Applict®n
Academic Press 2005

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Prof. dr hab. Wojciech Okrasski (Wojciech.Okrasinski@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDULTIONAL EFFECTS FOR SUBJECT
APPLIED FUNCTIONAL ANALYSIS OPTIMIZATION MAT001573 AND EDUCATIONAL
EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS AND SPECIALIZATION

MATHEMATICS FOR INDUSTRY AND COMMERCE

Subject Correlation between subject Subject Programme Teaching tool
educational educational effect and educational | objectives*** content*** number***
effect effects defined for main field of study

and specialization (if applicable)**

PEK_WO01 K2MST_WO03 C1 Lec 1-Lec 9 1,3
(knowledge) K2MST_mic_WO01
PEK_WO02 K2MST_W07 C1 Lec 1- Lec 9 1,3

K2MST_mic_W02
K2MST_mic_WO03

PEK_UO1 K2MST_U24 C1 Lab 1 2,3, 4
(skills) K2MST_U25
K2MST_mic_U01
K2MST_mic_U02
K2MST_mic_U03

PEK_KO1 K2MST_KO06 C1 Lec 1-Lec 9, 1,2,3,4
(competences) K2MST_mic_KO01 Lab 1
K2MST_mic_K02

** - enter symbols for main-field-of-study/speciedtion educational effects
*** . from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish METODY NIELINIOWE
Name in English NONLINEAR METHODS
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): MATHEMATICS FOR IND USTRY AND COMMERCE
Level and form of studies:-tst/ 2nd* level, full-tme /-part-time*
Kind of subject: ebligatory / optional / uhiversity-wide*
Subject code MAT001574
Group of courses YES FNO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of
total student workloadl 150
(CNPS)

Form of crediting Examination/ [Examination/ [Examination/ [Examination/ |Examination /
crediting with  [crediting with  [crediting with |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 5

including number ( 2 2
ECTS points for practic
(P) classe

including number (
ECTS points for dire 15 1,5
teacherstudent contal
(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has knowledge of concepts, theoremhsrethods of mathematical analysis

2. Student has knowledge of concepts and metbiodsferential equations
\

SUBJECT OBJECTIVES
C1 Study basic concepts and nonlinear methodsinsggplications

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 has advanced knowledge concerning nonlimesinods

PEK_WO02 knows numerical methods applied for apjpnaxe solving of mathematical
problems in applied sciences

relating to skills:

PEK_UO1 is able to construct mathematical modeldvanced applications of mathematids

relating to social competences:

PEK _KO1 can, without assistance, search for necgggarmation in the literature, also in




foreign languages

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1 |[Examples of nonlinear phenomena 2
Lec 2 |Examples of nonlinear phenomena
Lec 3 |Nonlinear oscillators
Lec 4 [Bifurcation and stability
Lec 5 [Van der Pol equation
Lec 6 |Duffig equation
Lec 7 [2-D systems of nonlinear equations — equilibriurm{so
Lec 8 |[Classification of the equilibrium points
Lec 9 |Systems of nonlinear equations - attractors
Lec 10 [Lorenc equation
Lec 11 [Strange attractors
Lec 12 [Belolusov-Zabotynski equation 2
Lec 13 |Benard cells — equations of hydrodynamics
Lec 14 |Examples of nonlinear optimisation 2
Lec 15 |Some methods of nonlinear optimisation 2
Total hours 30

Form of classes - laboratory Number of
hours

IR IENI NI ENIEN

N RN

N

Lab |Solving of problems illustrating theory given iretlectures by analytic 30
1 |methods and with MATLAB

Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method
N2. Laboratory- solving problems with computers
N3. Consultations
N4. Student’s self work — preparation for the latory
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect |Way of evaluating educational effect achievement
forming (during number
semester), P —
concluding (at
semester end)
F1 PEK_WO01 test
PEK_WO02

F2 PEK _UO1 oral answers, calculus trainings, presentationm S
PEK_KO1 tests, tests

P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

[1]
[2]

SECONDARY LITERATURE:

(1]

D. P. Bertsekas, Nonlinear Programming

D.W. Jordan, P. Smith, Nonlinear Ordinary DiffeiahEquations
G. Nicolis, Introduction to Nonlinear Science.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Wojciech Okrasinski (Wojciech.Okrasinski@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
NONLINEAR METHODS MAT001574 AND EDUCATIONAL EFFECTS FOR MAIN

FIELD OF STUDYAPPLIED MATHEMATICS

AND SPECIALIZATION MATHEMATICS FOR INDUSTRY AND COMMERCE

Subject educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_Wo04
K2MST_mic_WO01

Cl

Lecl-Lecl5

1,3

PEK_W02

K2MST_W10
K2MST_mic_WO02
K2MST_mic_WO03

C1l

Lecl-Lecl5H

1.3

PEK_UO01 (skills)

K2MST_U15 K2MST_U24
K2MST_U25
K2MST_mic_U01
K2MST_mic_U02
K2MST_mic_U03

C1l

Labl

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_mic_KO01
K2MST_mic_K02

C1l

Lecl-Lecl
Labl

b 1,2,3,4

** _ enter symbols for main-field-of-study/specition educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: Wprowadzenie do Probleméw Odwrotngh
Name in English: Introduction to Inverse Problems
Main field of study (if applicable): APPLIED MATH EMATICS
Specialization (if applicable): MATHEMATICS FOR I NDUSTRY AND COMMERCE,
MODELLING, SIMULATION, OPTIMIZATION
Level and form of studies: st/ 2nd* level, fulime / part-time*
Kind of subject: ebligatery-/ optional / uhiversity-wide*
Subject code MAT001575
Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of 150

total student workloadl

(CNPS)

Form of crediting Examination / [Examination/ [Examination/ [Examination/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X

mark (X) final course

Number of ECTS points 5

including humber (¢ 2 2

ECTS points for praal

(P) classe
including number ¢
ECTS points for dire 1,5 15
teacherstudent conta
(BK) classep

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1 Student knows basic facts of mathematical analysis.
2 Knows MATLAB package for mathematical computing.

\

SUBJECT OBJECTIVES
C1 Study of classical examples of inverse problems.
C2 Study of theory and basic concepts for inversblpms.
C3 Study of numerical methods for solving inveibgosed problems.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the definition of well-posedness
PEK_WO02 knows classical examples of inverse problem
PEK_ W03 knows basic methods of regularization
PEK_WO04 knows numerical methods for solving inveyseblems

relating to skills:

PEK _UO1 understand the definition of well-posedness

PEK_UO2 be able to demonstrate examples of inyadaems

PEK _UO3 be able to apply numerical methods to simiverse problems

relating to social competences:
PEK _KO1 can, without assistance, search for necgggarmation in the literature.
PEK _KO02 understands the need for systematic wortooinse material

PROGRAMME CONTENT

Form of classes - lecture Number of
hours
Lec 1 |Introduction to inverse problems. Definition of tvell-posedness. 2
Important classes of inverse problems.
Lec 2 |Differentiation of a noisy data. 2
Lec 3 |[Computerized tomography. The Radon transform. 2
Lec 4 |Inverse problems in image processing. 2
Lec 5 |[Parameter identification problems. 4
Lec 6 |lll-conditioned matrix equations 2
Lec 7 |Regularization of linear ill-posed problems. 4
Lec 8 [Tikhonov regularization. 2
Lec 9 [Maximum entropy regularization. 2
Lec 1(QTotal variation regularization. 2
Lec 11Estimation of the regularization parameters. 2
Lec 12lterative regularization 4
Total hours 30
Form of classes - laboratory Number of
hours
Lab 1 [Solving problems illustrating the methods givenha lecture using 30
MATLAB package for scientific computing
Total hours 30

TEACHING TOOLS USED




N1. Lecture — traditional method
N2. Computer laboratory — working on a computengdATLAB package for numerical
computations
N3. Consultations
N4. Student’s self work — preparation for the latory
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number Way of evaluating
forming (during educational effect
semester), P — achievement

concluding (at
semester end)
F1 PEK_WO03, PEK_W04, PEK_UO3, activity in the laboratory,
oral presentation

PEK_KO1, PEK_KO02

F2 PEK_WO1, PEK_WO02, PEK_WO03, PEK_WO04ltest
PEK_UO01, PEK_U02, PEK_U03,

PEK_KO1, PEK_K02,

P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1 C.W.Groetsch. “Inverse Problems in the Matheca&tsciences”. Vieweg,
Braunschweig, 1993.
2 C.R.Vogel. ,Computational Methods for Inverselitems”. SIAM, Philadelphia, PA|
USA, 2002.
SECONDARY LITERATURE:

[1] H. W._Engl, M, Hanke, and A. Neubaué&Regularization of Inverse Problems”.
Kluwer Academic Publishers, Dordrecht, 1996.
[2] A. A. Samarskii and P. N. Vabishchevitilumerical Methods for Solving Inverse
Problems of Mathematical Physics”. Walter de Griy2007.
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr Monika Muszkietgmonika.muszkieta@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
INTRODUCTION TO INVERSE PROBLEMS MAT001575 AND EDUCATIONAL

EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS

AND SPECIALIZATION MATHEMATICS FOR INDUSTRY AND COMMERCE
MODELLING, SIMULATION, OPTIMIZATION

Subject Correlation between subject educational Subject Programme Teaching tool
educational | effect and educational effects defined for objectives*** content*** numbert+*
effect main field of study and specialization (if
applicable)**Inosci (o ile dotyczy)
PEK_Wo01 K2MST_WO06 C1,C2,C3 Lec 1, 1
(knowledge) KZMST__WO&
K2MST_mic_WO01
K2MST_mso_W01
PEK_WO02 K2MST_WO07 Cl1,C2,C3| Lecl-Lechb 1,2,3
K2MST_W10 Lab 1
K2MST_mic_W02
K2MST_mso W02
PEK_WO03 K2MST_W13 Cl1,C2,C3 | Lec7-Lec1?, 1,2,3
K2MST_W12 Lab 1
K2MST_mic_WO03
K2MST_ mso _W03
PEK_W04 K2MST_W04 C1,C2,C3| Lec2-Lecl12, 1,2,3,4
Lab 1
PEK_UO01 K2MST_U04, C1,C2,C3 Lec1 1
(skills) K2MST_UO05,
K2MST_U16,
K2MST_mic_U01
K2MST_ mso _UO1
PEK_U02 K2MST_U06, C1,C2,C3| Lecl-Lecb 1,2,3
K2MST_U09 Lab 1
K2MST_U17
K2MST_mic_U02
K2MST_ mso _U02
PEK_UO03 K2MST_U24 C1l,C2,C3 | Lec7—-Lec1l?, 1,2,3
K2MST_U25 Lab 1
K2MST_mic_U03
K2MST_mso U033
PEK_KO01 K2MST_KO05, Cl1,C2,C3 | Lecl-Lec12, 1,2,3,4
(competences) K2MST_K06 Lab 1
K2MST_mic_KO01
K2MST_mso K01
PEK_KO02 K2MST_KO03, C1,C2,C3 | Lecl-Lec1l1?, 1,2,3,4
K2MST_KO04 Lab 1
K2MST_mic_K02
K2MST_ mso _K02

** _ enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish:Zagadnienia ze swobodnym brzegiem
Name in English: Free boundary problems
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): Mathematics for Industry and Commerce
Level and form of studies:-tst/ 2nd* level, full-tme /part-time*
Kind of subject: ebligatory/ optional / university-wide*
Subject code XXX
Group of courses YES FNO*

Lecture |[ClasseslLaboratoryProject|Seminat

Number of hours of organized classes in 30 30
University (ZzZU)

Number of hours of total student workload (CNPS) 150

Form of crediting Crediting with
grade
For group of courses mark (X) final course X
Number of ECTS points 5
including number of ECTS points for practical (P) 2 2
classes
including number of ECTS points for direct teacher- 15 1,5

student contact (BK) classes

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Student has basic knowledge and abilities in tea af ordinary and partial differential
equations.

SUBJECT OBJECTIVES
C1 Study of mathematical models of phenomenaianse and technology leading to free boundary
problems.
C2 Study of basic analytical methods in examiriieg boundary problems.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge: student
PEK_WO01 knows basic mathematical models connesitdfree boundary problems.
PEK_WO02 knowsasic analytical methods in examining free boupgaoblems.
relating to skills: student
PEK _UO1 can build mathematical models leadingee froundary problems.
PEK_UO2 can examine free boundary problems.
relating to social competences: student
PEK _KOL1 is able to take benefits form scientiftedature
PEK K02 knows limitations of his knowledge and uristiends the need of further education




PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lec 1 |Remaining basic theory of elliptic and parabolictiphdifferential 2
equations.
Lec 2 [Stefan problem, notion of the free boundary. Inee3gefan problem. 2
Lec 3 |Free boundary problems in melting and freezing. &ing of problem 4
connected with phase transition.
Lec 4 |Modeling of flows in porous media: Boussinesq emumtporous 2
media equation.
Lec 5 |Self-similar solutions of porous media equation. 2
Lec 6 |Free boundary in solutions of porous media equafinite speed of 2
propagation of disturbances. Retention and pemnatratoperty. Large
time behavior of solutions.
Lec 7 |Free boundary in reaction—diffusion—convection ¢gua. 4
Lec 8 |Diffusion in solids. Free boundary problems. 2
Lec 9 |Modeling of flows in deformable media, spreadingropurities. 4
Lec 10Free boundary problems in digital image processing. 2
Lec 11Free boundary problems in financial mathematics. 2
Lec 12Stationary free boundary problems: dam problemtaaibes problems i 2
calculus of variations.
Total hours 30
Form of classes - class Number of hours
Cl 1Solving of problems illustrating theory given owctigres. 30
Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method.
N2. Classes — traditional method.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME

NT

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect number
achievement

\Way of evaluating educational effect

F1

PEK_W1, PEK_K1 Final test

F2

PEK_U1, PEK_U2, PEK_K1

Oral presentationsstest

P= 0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

R. M. Mattheij, S. W. Rienstra, J.H.M. ten Thijeddikkamp, Partial Differential Equations,

Modeling, Analysis, Computation, SIAM, Philadelpl2@05

J. Ockendon, S. Howison, A. Lacey & A. Movchan, Agg Partial Differential

Oxford University Press, Oxford 1999.

A. FasanoParabolic Free Boundary Problemsindustrial and Biological Applications, SIMAI e-

Lecture NotesVolume 9, 2011

SECONDARY LITERATURE:

V. Alexiades, A.D. Solomon, Mathematical Modeling\elting and Freezing Processes,

Hemisphere — Taylor & Francis, Washington, DC, U$883

J.L. Vazquez, The Porous Media Equation, Matheraktibeory, Clarendon Press, Oxford

2007

A.FriedmanVariational Principles and Free Boundary Probleiotin Wiley and Sons, Inc

Equation

V)

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. Jan Goncerzewicz Jan.Goncerzewicz@pwr.edy.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

FREE BOUNDARY PROBLEMS MAT001576 AND EDUCATIONAL EFFECTS FOR

MAIN FIELD OF STUDY APPLIED MATHEMATICS AND SPECIALIZATION
MATHEMATICS FOR INDUSTRY AND COMMERCE

Subject educational | Correlation between subject educationall  Subject Programme Teaching
effect effect and educational effects defined fofobjectives*** content*** tool
main field of study and specialization (if number***
applicable)**
PEK_WO01 K2MST_WO03 C1,C2 Lecl-Lec12 F1
(knowledge) K2MST_mic_WO01
PEK_W02 K2MST_W10 C1,C2 Lec1l-Lec12 F1
K2MST_mic_WO02
K2MST_mic_WO03
PEK_UO01 (skills) K2MST_U15 C1,C2 Cl1 F2
K2MST_U24
K2MST_U25
PEK_UO02 K2MST_U28 C1,C2 Cl1 F2
K2MST_U29
K2MST_U16
PEK_KO1 K2MST_K06 C1, C2, Lec1-Lec 12, QF2
(competences) K2MST_mic_KO01 1
PEK_K02 K2MST_K01 C1-C2 Wyl-wylilwi (1,2, 3,4

K2MST_mic_K02

** _ enter symbols for main-field-of-study/specidtion educational effects
*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD

Name in Polish DYFUZJA NA SIECIACH Z+ O ZONYCH
Name in English DIFFUSION PROCESSES ON COMPLEX NETWORKS
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): COMPUTATIONAL MAT HEMATICS
Level and form of studies:-ist/ 2nd* level, full-tme /-part-time*
Kind of subject: ebligatery/ optional Funiversity-wide*
Subject code MAT001577

Group of courses YES FNO*

Lecture Classes|LaboratoryProject [Seminar
Number of hours of organized classes|in 30 30
University (ZZU)
Number of hours of total student 150
workload (CNPS)
Form of crediting Crediting with grade
For group of courses mark (X) final
course
Number of ECTS points 3 3
including number of ECTS points
practical (P) class 2 2
including number of ECTS points fdirec
teacher-student contact (BK) clagses 1,5 1,5

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Student has basic programming skills.

SUBJECT OBJECTIVES
Mastering knowledge of computer simulation of aibn processes on complex networks.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_ W04 has in-depth knowledge in a subfield obtk&cal or applied mathematics

PEK_WO09 knows basic stochastic modelling methodsancial and actuarial mathematics
in science

relating to skills:

PEK_U18 can use stochastic processes as a taoiddelling complex phenomena and ana
of their evolution

relating to social competences:
K2MIC_KO06 can, without assistance, search for nemgsinformation in the literature, also i
foreign languages

K2MIC_KO02 can accurately formulate questions foemer understanding of a given topic

or



PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec1 Introduction to complex networks 10
Lec 2 Diffusion and random walks 2
Lec 3 Epidemic spreading in population networks 6
Lec4 Rumor and information spreading 2
Lec5 Opinion formation processes 4
Lec6 Diffusion of innovation 6
Total hours 30
Form of classes - laboratory Number of
hours
La 1 |Solving problems illustrating the content presentetthe lectures 30
Total hours 30
TEACHING TOOLS USED
N1. Lecture — traditional method and presentations
N2. Problem and computing laboratory — using compbésed methods
N3. Consultations
N4. Student’s self work — preparation for the latory

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievement
(during semester), P — [number
concluding (at semestef
end)
F1 PEK_WO04 Mid-term exams
PEK_WO09
F2 PEK U18 Oral presentations
PEK_KO02
PEK_KO06
C P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
Alain Barrat, Marc Barthelemy, Alessandro Vespigndbynamical Processes on Comple
Networks”

X

Romualdo Pastor-Satorras, Claudio Castellano \RietMieghem, Alessandro Vespignani
“Epidemic processes in complex networks”, Reviesotiern Physics 87 (2015) 925-979

SECONDARY LITERATURE:

David Easley, Jon Kleinberg, ,Networks, Crowds, Mwarkets: Reasoning about a Highly
Connected World”

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
DIFFUSION PROCESSES ON COMPLEX NETWORKS MAT001577
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWVAPPLIED

MATHEMATICS AND SPECIALIZATION COMPUTATIONAL MATHEM ATICS
Subject educational effect Correlation between subject Subject Programme Teaching tool
educational effect and educationa] objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**
PEK_W04 K2MST_cm_WO01 C1 Lecl-Lec6 1,3
PEK_W09 K2MST_cm _W02
(knowledge) K2MST_cm _WO03
K2MST_WO04,
K2MST_W09
PEK_U18 (skills) K2MST_U23 C1 Lal 23,4
K2MST_U24
K2MST_U25
K2MST_cm _U01
K2MST_cm_u02
K2MST_cm_U03
PEK_KO02 K2MST_KO02, C1 Lecl-Lec6, 1,2,3,4
PEK_KO06 K2MST_KO06 Lal
(competences) K2MST_cm_KO01

K2MST_cm_KO02

** _ enter symbols for main-field-of-study/specition educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish ANALIZA NIEUPORZ ADKOWANYCH ZBIOROW DANYCH
Name in English ANALYSIS OF UNSTRUCTURED DATA
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): COMPUTATIONAL MAT HEMATICS
Level and form of studies:-ist/ 2nd* level, full-tme /-part-time*
Kind of subject: ebligatery /£ optional Funiversity-wide*
Subject code MAT001578
Group of courses YES FNO*

Lecture Classes|LaboratoryProject [Seminar
Number of hours of organized classes|in
University (ZZU) 30 30
Number of hours of total student 150
workload (CNPS)
Form of crediting crediting with grade
For group of courses mark (X) final
course X
Number of ECTS points 5 3
including number of ECT Sqints fo 2
practical (P) class 2
including number of ECTS points for dir
teacher-student contact (BK) clagses 1,5 15

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Student has basic programming skills.

SUBJECT OBJECTIVES
Searching, extracting, storing ond computer-aidedysis of unstructered data (texts,
blogs, web sites, social media posts etc.)

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_ W12 knows how to use Python and its scientifoxlules for data analysis

relating to skills:
PEK U212 can perform an analysis of unstructured dgtmaking use of Python and its

modules

relating to social competences:
PEK _KO06 can, without assistance, search for nepgggarmation in the literature, also in
foreign languages

PEK _KO02 can accurately formulate questions for deepderstanding of a given topic

PROGRAMME CONTENT




Form of classes - lecture Number of hours
Lecl Data analysis in Python — PANDAS primer 8
Lec 2 Retrieving and storing data 6
Lec 3 Data visualisation 2
Lec4 [Data wrangling 2
Lec 5 Natural language processing with NLTK 4
Lec 6 |Sentiment analysis 2
Lec7 Document classification 4
Lec 8 |Handling big data 2
Total hours 30
Form of classes - project Number of

hours

Prl [Practical Preparation and presentations of projiatirating methods giver 30
in the lectures.

Total hours 30
TEACHING TOOLS USED

N1. Lecture — traditional method and presentations
N2. Student partial project presentation and fprakentation
N3. Consultations
N4. Student’s self work — work related to the pobj@gevelopment
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemeft
(during semester), P — [number
concluding (at semestef
end)
F1 PEK W12 mid-term exams
PEK_U12
F2 PEK_U12 Oral presentations
PEK_KO06
PEK_KO02
C P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

S. Bird, E. Klein i E. Loper, ,Natural Language Pegsing with Python”
I. H. Witten & E. Frank, ,Data Mining. Practical Mhaine Learning Tools and Techniques’
W. McKinney, ,Python for Data Analysis”

SECONDARY LITERATURE:

P. Giudici, ,Applied Data Mining”
T. Segaran, ,Programming Collective Intelligence”

. Idris, ,Python Data Analysis”

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
ANALYSIS OF UNSTRUCTURED DATA MAT001578
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWPPLIED
MATHEMATICS AND SPECIALIZATION COMPUTATIONAL MATHEM ATICS

Subject educational effect Correlation between subject Subject Programme Teaching tool

educational effect and educationa] objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**

PEK_W12 K2MST_W12 C1 Lecl-Lec8 1,3
K2MST_cm_WO01
K2MST_cm W02
K2MST_cm _WO03

PEK_U12 (skills) K2MST_U21, Cc1 Pr1 234
K2MST_U20
K2MST_U24
K2MST_U25

K2MST_cm _U01

K2MST_cm_U02

K2MST_cm_U03

PEK_KO02 K2MST_KO02, C1 Lecl-Le8, 1,2,3,4
PEK_KO06 K2MST_KO06 Prl
(competences) K2MST_cm_KO01

K2MST_cm_K02

** _ enter symbols for main-field-of-study/specition educational effects
*** _ from table above




Zat. nr 4 do ZW

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: PAKIETY STATYSTYCZNE

Name in English: Statistical Packages

Main field of study (if applicable): APPLIED MATH EMATICS
Specialization (if applicable): COMPUTATIONAL MAT HEMATICS
Level and form of studies: st/ 2nd* level, fulime / part-time*

Kind of subject: ebligatery-/ optional / uhiversity-wide*

Subject code MAT001579

Group of courses YES /NO*

Lecture Classes Laboratory | Project Seminar

Number of hours of
organized classes in 30 30
University (ZZU)

Number of hours of
total student 150
workload (CNPS)

Form of crediting Examination / | Examination / | Examination / | Examination / | Examination /
crediting with | crediting with | crediting with | crediting with | crediting with

grade* grade* grade* grade* grade*

For group of coursesg X
mark (X) final course
Number of ECTS 5
points

including number of

ECTS points for 2 2
practical (P) classes
including number of
ECTS points for direc 15 15

~

teacher-student contac
(BK) classes

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic concepts ofribtgapility theory
2. Student knows basic concepts of the mathematiaassts

SUBJECT OBJECTIVES
1Study of basic methods of data analysis.
2Acquisition of the ability to analyze data usingtistical packages.
3Acquisition of the ability to write reports on 8sdical analyzes.
4Acquisition of skills in the English language scifntly to enable the execution of
statistical analyzes and write reports on thesé/aes.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_ W01 has statistical knowledge of the relatiogm&letween the variables in the databas
PEK_WO02 knows English in the statistical analysis
PEK_WO03 knows methods of using statistical pack&gedata analysis

relating to skills:
PEK_UO1 can use a statistical package for datlysina
PEK _UO02 can write a report on the statistical asialin English

relating to social competences:

PEK_KO1 can translate questions about the realgghenon on the precise mathematical
language

PEK_KO02 can present the results of statisticalyarsin a manner understandable to non-

5ES

mathematicians

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1 |Descriptive statistics. Graphical representatiodaif. 2
Lec 2 | Comparison of two populations - Student test, ncanpatric tests. 2
Lec 3 | Estimation of proportion. Chi-square goodnefét test. 2
Lec 4 |Cross tabulation. Chi-squared test of independence. 2
Lec 5 | Simple linear regression - model, estimatiesting. 2
Simple linear regression - prediction, checkinguagstions,
Lec 6 X 2
transformations.
Lec 7 | Test. 2
Lec 8 Multiple linear regression - estimation, testing,hecking 5
assumptions.
Multiple linear regression - analysis of varianceefficient of
Lec 9 S 2
determination.
Multiple linear regression - the sum of the squageseralized linear
Lec 10 2
tests.
Multiple linear regression - correlated predictan® model selection
Lec11| . °© 2
criteria.
Univariate analysis of variance - model, estimatbparameters,
Lec 12 : 2
testing.
Lec 13 | Multivariate analysis of variance. 2
Lec 14 | Mixed models and generalized linear model. 2
Lec 15 | Test. 2
Total hours 30
Form of classes - laboratory Number of
hours
Lab 1 | Getting familiar with selected statistical package. 2
Lab 2 | Descriptive statistics and graphical representatiotiata. 4




Lab 3 | The problem of two samples - Student tests, nompetréc tests, 4
testing normality, graphical representation of data

Lab 4 | Tests and confidence intervals for the ratio -giaportion of a 4
single ratio, chi-square goodnexddit test, chi-squared test of
independence, graphical representation of data

Lab 5 | Simple linear regression - estimation, predictpower, graphical 4
representation of data and results

Lab 6 | Simple linear regression - diagnostics, transfoionatof variables 4

Lab 7 | Multiple linear regression - estimation, predictitesting, diagnosis, 4
selection of relevant variables.

Lab 8 | Analysis of variance - estimation, testing, comgami between 4
groups, diagnostics
Total hours 30

TEACHING TOOLS USED

N1. Lecture-computer presentation and traditionadhad.
N2. Computer laboratory - an independent analysiseodata, analysis reports.

N3. Consultations.

N4. Student’s self work — preparation for the latory.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming
(during semester), P —
concluding (at semeste
end)

=

Educational effect
number

Way of evaluating educational effect achievems

F1

PEK_UO1
PEK_KO1
PEK_K02

written reports

F2

PEK_WO01
PEK_UO1
PEK_KO01
PEK_K02

two tests

P=0,5 F1+0,5 F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

D. S. Moore, G.P. McCabe, Introduction to the Hsaocbf Statistics
M. H. Kutner, C. J. Nachstheim, J. Neter, W. Li,pipd Linear Statistical Models.

SECONDARY LITERATURE:

R. Freund, R. Littell, SAS System for Regression

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. Malgorzata Bogdan (Matgorzata.Bogdan@ pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
STATISTICAL PACKAGES MAT001579

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWYWPPLIED

MATHEMATICS
AND SPECIALIZATION COMPUTATIONAL MATHEMATICS

Subject Correlation between subject educational Subject Programme Teaching tool
educational | effect and educational effects defined for objectives*** content*** number**
effect main field of study and specialization (if
applicable)**
PEK_WO01 K2MST_W02 Ci1 Lec 1- Lec 15 1,3
(wiedza) K2MST_WO04
K2MST_WwW08
K2MST_W16
2MST_cm_ W01
PEK_W02 K2MST_W13 C4 Lec 1- Lec 15, 1-4
K2MST_cm _WO02 Lab 1-Lab 8
PEK_WO03 K2MST_W12, K2ZMST_W18 C2 Lec 1- Lec 15, 1-4
K2MST_cm W03 Lab 1-Lab 8
PEK_UO1 K2MST_U11 C2 Lec 1- Lec 15, 1-4
(umiejetnosci) K2MST_U15 Lab 1-Lab 8
K2MST_U20
K2MST_U21
K2MST_cm _UO1
PEK _U02 K2MST_U24 C3,C4 Lab 1-Lab 8 2,3,4
K2MST_U25
K2MST_cm_U02
K2MST _cm_UQ03
PEK_KO01 K2MST_K02 C1,C2 Lec 1- Lec 15 14
(kompetencje) K2MST_cm_KO01 Lab 1-Lab 8
PEK K02 K2MST_KO05 C3,C4 Lab 1-Lab 8 2,3,4

K2MST_cm_K02

** - from table above




Zat. nr 4 do ZW

FACULTY OF PURE AND APPLIED MATHEMATICS

SUBJECT CARD

Name in Polish: SYMULACJE KOMPUTEROWE PROCESOW
STOCHASTYCZNYCH

Name in English: Computer simulations of stochastic processes

Main field of study (if applicable): APPLIED MATH EMATICS

Specialization (if applicable): COMPUTATIONAL MAT HEMATICS,
MODELLING, SIMULATION, OPTIMIZATION

Level and form of studies: st/ 2nd* level, fulime / part-time*

Kind of subject: ebligatery-/ optional / uhiversity-wide*
Subject code MAT001580
Group of courses YES /NO*

Lecture Classes Laboratory | Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of

total student workload 150

(CNPS)

Form of crediting Examination/ | Examination| Examination / | Examination | Examination /
crediting with / crediting crediting with | / crediting crediting with
grade* with grade* | grade* with grade* | grade*

For group of courses X

mark (X) final course

Number of ECTS points 5

including number of ECTS$

points for practical (P 2 2
classes

including number of ECTS$

points for direct teacher- 15 15

student contact (BK
classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Student knows and can apply basic concepts ohtéay of stochastic processes.

SUBJECT OBJECTIVES
Mastering knowledge of computer simulations of B&stic processes with long memory
property and heavy tails.

*delete as applicable




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK _WO01 has in-depth knowledge of computer simaihetiof stochastic processes with long
memory property and heavy tails.
PEK_WO02 knows the basics of stochastic modelinfiinencial and actuarial mathematics or
the natural sciences, especially physics, chemistbjology

relating to skills:
PEK _UO1 can construct algorithms with good numépcaperties, used to solve common
and unusual mathematical problems

relating to social competences:
PEK _KO1 can, without assistance, search for nepgggarmation in the literature, also in
foreign languages

PROGRAMME CONTENT
Form of classes - lecture Number of hours

Lec 1| Generation of stable distributions and vectors 6
Lec 2 | Simulation of stable processes by integral andgsegpresentations 6
Lec 3| Self-similar and stationary processes 6
Lec 4 | Generating processes with long memory 6
Lec 5 | Stable models with long memory in physics and eouos 6

Total hours 30

Form of classes - laboratory Number of
hours

Lab 1 | Solving problems illustrating methods given in tketure. 30

Total hours 30

TEACHING TOOLS USED

N1. Lecture-computer presentation and traditionadhad.
N2. Computer Laboratory with Matlab

N3. Consultations.

N4. Student’s self work — preparation for the latory.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational | Way of evaluating educational effect achievement
(during semester), P — effect number
concluding (at semester end)
F1 PEK W01 test
PEK_WO02
PEK_KO1




F2 PEK _UO1 written reports
PEK_KO1

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

P. Doukhan, G. Oppenheim, M.S. Taqqu, Theory angliégtions of Long-range
Dependence, Birkhauser, Boston, 2004.

A. Janicki, A Weron, Simulation and Chaotic BehawbStable Stochastic Processes, Mal
Dekker, New York, 1994.

G. Samorodnitsky, M.S. Taqqu, Stable Non-GaussemdBm Processes, Chapman & Hall
New York, 1994.

SECONDARY LITERATURE:

J. Beran, Statistics for Long-memory Processesp@ha & Hall, New York, 1994.
P. Cizek, W. Haerdle, R. Weron (red.), Statistiocals for finance and insurance, Springer,
Berlin, 2011

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr Krzysztof Burnecki (Krzysztof.Burnecki@pwr.edu.pl

Dr hab. Marcin Magdziarz (Marcin.Magdziarz@pwedupl)

cel



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
COMPUTER SIMULATIONS OF STOCHASTIC PROCESSES
MATO001580 AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWPPLIED

MATHEMATICS AND SPECIALIZATION COMPUTATIONAL MATHEMATICS,

MODELLING, SIMULATION, OPTIMIZATION

Teaching tool

Subject
educational
effect

Correlation between subject educational
effect and educational effects defined fo
main field of study and specialization (if

applicable)**

Subject
objectives***

Programme
content***

number***

1,3

PEK_W01
(wiedza)

K2MST_W04

K2MST_W05
K2MST_cm_Wo01
K2MST_mso_WO01
K2MST_mso_W02
K2MST_mso_WO03

C1

Lec 1-Lec 5

PEK_WO02

K2MST_W09
K2MST_cm_W02
K2MST_cm_WO03

C1

Lec 1-Lec 5

1,3

PEK_UO01
(umiejetnosci)

K2MST_U13
K2MST_U17
K2MST_U23
K2MST_U24
K2MST_U25
K2MST_U30
K2MST_cm_U01
K2MST_cm_U02
K2MST_cm_U03
K2MST_mso_U01
K2MST_mso_U02
K2MST_mso_U03

C1

Lab 1

2,3,4

PEK_KO1
(kompetencje)

K2MST_KO03

K2MST_KO06
K2MST_cm_KO01
K2MST_cm_KO02
K2MST_mso_KO01
K2MST_mso_KO02

C1

Lec 1-Lec 5,
Lab 1

1,2,3,4

** - from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF FUNDAMENTAL PROBLEMS OF TECHNOLOGY
SUBJECT CARD
Name in PolishTeoria estymacji
Name in English: Estimation theory
Main field of study (if applicable): APPLIED MATH EMATICS
Specialization (if applicable): COMPUTATIONAL MAT HEMATICS
Level and form of studies: -ist/ 2nd* level, fulime / part-time*
Kind of subject: ebligatory-/ optional / university-wide*
Subject code MAT001581
Group of courses YES ANO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of 150

total student workload
(CNPS)
Form of crediting Examination / |Examination/ |[Examination/ |[Examination/ |Examination /
crediting with  [crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 5

including number ( 2 )
ECTS pointsdr practica
(P) classe

including number ¢
ECTS points for dire 15
teacherstudent conta 1,5
(BK) classe

192

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1Student knows how to use statistical packages
2Student has a basic knowledge of mathematicaststat
3Student has a basic knowledge of mathematicaysisand functional analysis
4Student has basic programming skills.

SUBJECT OBJECTIVES
1Learning of statistical criteria for assessing ¢juality of statistical estimation
2Learning basic parametric estimation methods heid properties.
3Learning basic non-parametric estimation methodstlaeir properties.
4Ability to program advanced statistical methods.
5Ability to carry out simulation studies.
6ADbility to evaluate properties of statistical madis based on simulation studies.
7Mastering of English vocabulary in the field ofisgtion methods .
8Report writing skills in English.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the basic parametric estimatiorhous.
PEK_WO02 knows the basic non-parametric estimatethods.
PEK _WO03 knows the basic criteria for assessingjtiaity of the estimation.
PEK_WO04 knows the theoretical basis of statistoalulation.
PEK_WO05 knows English in the extent necessaryhfercreation of simulation reports.
PEK_WO06 knows Programming Languages enable tgy catrthe simulation study.

relating to skills:

PEK _UO1 able to apply advanced statistical methodsalyze real data.

PEK _UO02 can use programming languages to prograrhigi-order complex statistical
methods and simulation tests and to carry out sitiaul studies.

PEK_UO3 able to assess the properties of statistiethods based on simulation studies.

PEK _UO04 can develop a report in English summaridiwgresults of simulation studies.

relating to social competences:

PEK_KO1 can benefit from the scientific literatumeEnglish, including reaching the source
materials and review them.

PEK_KO02 understands the need for systematic wonkpsove knowledge

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lec 1 [Basic concepts of estimation theory: bias, variangsan square |2
error matrix of Fisher information, efficiency, asgtotic

normality
Lec 2 |[Theoretical basis of simulation methods and repboa 2
Lec 3 |Bias and variance estimation - bootstrap, Jackthiedelta )
method
Lec 4 |Construction of confidence intervals - classic Andstrap )

intervals

Lec 5|Nonparametric density estimation - histogram asgbroperties | 2

Nonparametric density estimation - kernel estimatat its

Lec 6 . 2
properties

Lec 7[Selection of bandwidth in the kernel estimator 2
Modifications of kernel estimator - variable bandthi, higher-

Lec 8 2
order kernels

Lec 9|Estimation of density through orthogonal expansions 2

Lec 1CEstimation of density - local likelihood functiondmaximum )
likelihood method with smoothing

Lec 11Nonparametrlc regression function estimation estion of )

kernel




Lec 1,Selection of the bandwidth and modification of kKeenel )
4 . . .
estimator of regression function.
Hazard function estimation - parametric and norajeatric
Lec 13methods. 2
Lec 14Empirical Bayesian methods - Stein estimator 2
Lec 15Test 2
Total hours 30
Form of classes — laboratory Number
of hours
Lab 1 |pParametric estimation - method of maximum likeliloBias, variance, mean?

square error - estimation using computer simulation

Lab 2

Estimation of bias, variance and construction officence intervals using the

method of substitution and replication methods {swap, jackknife).
Estimating the quality of estimators based on sittioh studies.

Lab 3

Estimating the several parameters - asymptoticré@mvee matrix, the
covariance matrix estimation using the method bsstution and replication
methods. Estimating the quality of estimators basedimulation studies.

Lab 4

Nonparametric estimation of density - the histogramathod of the nearest
neighbor, kernel estimator, orthogonal expansiSnsoothing parameter
selection. Quality rating based on simulation stadi

Lab 5

Nonparametric estimation of the regression functigstimators: kernel, local
polynomial, the nearest neighbor, the smooth sglinetions. Construction o
confidence intervals and bands using the bootstr@ghod. Smoothing
parameter selection. Quality rating based on sitiunatudies.

Lab 6

Estimation of survival function and hazard functieith parametric and
nonparametric methods. Construction of confidentervals through
approximation with the normal distribution and thatstrap method. Quality
rating based on simulation studies.

Lab 7

Empirical Bayesian methods. Quality assessmengusimulation studies.

Total hours

30

TEACHING TOOLS USED

N1. Le

cture problem - computer presentation anditicanal method

N2. Laboratory - self development of programs fardation, reports from analyses
N3. Consultations
N4. Student’s self work — preparation for the latory




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number \Way of evaluating educational effect
forming (during achievement
semester), P —
concluding (at
semester end)
F1 All subject effects of the Reports and activity during the
course laboratory.
F2 PEK_WO01 Test
PEK_WO02
PEK_WO03
PEK_WO04
PEK_WO05

P=0,75*F1+0,25*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] L. Devroye, A Course in Density Estimation

[2] B. Efron, R. Tibshirani, Introduction to the Betrap

[3] B. Silverman, Density Estimation for Statistansd Data Analysis.

[4] W. Hardle, Smoothing Techniques with impleméiotain S

[5] A.W.Bowman and A. Azzalini, Applied Smoothing dreiques for Data Analysis, The kernel approach BiPlus
lllustrations

[6] P.J. Green and B.W.Silverman, Nonparametricaggjon and Generalized Linear Models

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. Malgorzata Bogdan(Malgorzata.Bogdan@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
ESTIMATION THEORY MATO001581 AND EDUCATIONAL EFFECTS FOR MAIN

FIELD OF STUDYAPPLIED MATHEMATICS AND SPECIALIZATION
COMPUTATIONAL MATHEMATICS

Subject educational Correlation between subject Subject Programme content*** | Teaching
effect educational effect and educational |objectives*** tool
effects defined for main field of study number***
and specialization (if applicable)**
PEK_WO01 K2MST_Wo04 C2 Lec 1kec 4, Lec 13, Ls 1-4
(knowledge) K2MST_cm_WO01 14
Lab 1-Lab 3, Lab 6, Lab
7
PEK_W02 K2MST_W15 C3 Lec 5-Lec 4, 1-4
K2MST_cm _W02 Lab 4-Lab 7
PEK_W03 K2MST_W16 Ci1 Lec 1-Lec 14, 1-4
K2MST_cm _WO03 Lab 1-Lab 7
PEK_WO04 K2MST_w18 C5,C6 Lec 2-Lec 14, 1-4
Lab 1-Lab 7
PEK_WO05 K2MST_W13 C7,Cs8 Lec 1-Lec 14, 1-4
Lab 1-Lab 7
PEK_WO06 K2MST_W12 C4, C5, C6 Lec 2-Lec 14, 1-4
Lab 1-Lab 7
PEK_UO01 (skills) K2MST_U11, Ci1-C4 Lec 1-Lec 14, 1-4
K2MST_U24 Lab 1-Lab 7
K2MST_cm _U01
PEK_UO02 K2MST_U12 C4-C6 Lab 1-Lab 7 2,3,4
K2MST_U02,
K2MST_cm_U02
PEK_UO03 K2MST_U20, C5-C6 Lec 2, Lab 1-Lab 7 1-4
K2MST_U25
K2MST_cm_U03
PEK_U04 K2MST_U21 C7-C8 Lab 1-Lab 7 2,3,4
PEK_KO01 K2MST_KO06 C4-C8 Lab 1-Lab 7 2,3,4
(competences) K2MST_cm_KO01
PEK_KO02 K2MST_KO01 C1-C8 Lec 1-Lec 14, 1-4
K2MST_cm_KO02 Lab 1-Lab 7

** - enter symbols for main-field-of-study/speciedtion educational effects
*** - from table above




Zat. nr 4 do ZW 64/2012

Subject code MAT

Specialization (if applicable):

001582

Group of courses YES FNO*

SUBJECT CARD

Name in Polish: Matematyczne przetwarzanie obraz
Name in English: Mathematical Image Processing

Main field of study (if applicable): APPLIED MATH EMATICS
MODELLING, SIMULA TION, OPTIMIZATION
Level and form of studies: -&st/ 2nd* level, fulime / part-time*

Kind of subject: obligatery-/ optional / university-wide*

FACULTY OF PURE AND APPLIED MATHEMATICS

total student workloag
(CNPS)

|

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of 150

teacherstudent contal

(BK) classe

192

Form of crediting [Examination / |Examination/ [Examination/ |Examination/ [Examination /
crediting with  [crediting with  |crediting with  [crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses|[X

mark (X) final course

Number of ECTS points 5

including number ¢ ) )
ECTS points for practic]
(P) classe
including numbenof
ECTS points for dire 15 15

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Knows basic concepts of theory of partial differene¢quations
Knows MATLAB package for mathematical computing

\

image processing

SUBJECT OBJECTIVES
C1 Study of mathematical models in image processing
C2 Study of numerical methods for solving problemsnage processing.
C3 Application of acquired knowledge to constructamd analysis of mathematical models|i




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows basic models for image restoration
PEK_WO02 knows basic variational models for imaggnsentation
PEK_WO03 knows numerical methods for solving protldemimage processing

relating to skills:

PEK_UO1 be able to demonstrate the difference ltweaown models of image restoration

PEK _UO2 be able to demonstrate the difference ltweaown models of image segmentat

PEK _UO3 be able to apply numerical methods to solaghematical problems in image
processing

relating to social competences:
PEK _KO1 can, without assistance, search for nepgggarmation in the literature.
PEK _KO02 understands the need for systematic wortooinse material

PROGRAMME CONTENT

Form of classes - lecture Number of
hours
Lec 1 |Overview of fundamental problems in image procesdiepresentation g
images. Models of image degradation.
Lec 2 |Linear diffusion filter. Gaussian smoothing in finequency domain. 2
Lec 3 [Nonlinear diffusion filters. Isotropic and anisqgtro diffusion models. 4
Lec 4 |Discretization of the nonlinear diffusion filter. 2
Lec 5 (Introduction to variational models for image reatan. 2
Lec 6 [Image denoising by total variation regularization. 2
Lec 7 [First order numerical schemes for total variatianimization. 4
Lec 8 |Image deblurring model. 2
Lec 9 [Total variation model for image inpainting. 2
Lec 10The Mumford-Shah model for image segmentation edpproximations| 4
Lec 11jActive contours model for image segmentation. 4
Total hours 30
Form of classes - laboratory Number of
hours

Lab 1 [Basic operation on images. Degradation of imagasis&an smoothing. 4

Lab 2 |Solving selected problems illustrating theory giverhe lectures using (26
mathematical MATLAB package for numerical computing

Total hours 30

on




TEACHING TOOLS USED

N1. Lecture — traditional method supported by nmutilial presentation

N2. Computer laboratory — working on a computengdATLAB package for numerical
computations

N3. Consultations

N4. Student’s self work — work on the project

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational effect number Way of evaluating edocei
(during semester), P — effect achievement
concluding (at semester end)

F1 PEK_WO01, PEK_WO02, PEK_WO03,|activity in the laboratory

PEK_UO1, PEK_U02, PEK_U03,

PEK_KO1, PEK_KO02,

F2 PEK_WO01, PEK_WO02, PEK_WO03,(oral presentation, report
PEK_UO01, PEK_U02, PEK_UO03,

PEK_KO1, PEK_KO02,

P==0.2F1+0.8*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

G. Aubert and P. Kornprobst ,Mathematical Problemknage Processing: Partial Differen
Equations and the Calculus of Variations”, Sprirgerlag, 2007.

T. Chan and J. Shen ,Image Processing and Analaigational, PDE, Wavelet, and
Stochastic Methods”, SIAM, 2006.

SECONDARY LITERATURE:
Scherzer (Editor) ,Handbook of Mathematical Meth in Imaging”, Spring-Verlag, 2010.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr Monika Muszkietgmonika.muszkieta@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
MATHEMATICAL IMAGE PROCESSING MAP001582 AND EDUCATIONAL
EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS AND

SPECIALIZATION MODELLING, SIMULATION, OPTIMIZATION

Subject Correlation between subject educational Subject Programme Teaching tool
educational | effect and educational effects defined for objectives*+* content*** numbert**
effect main field of study and specialization (if
applicable)**
PEK_WO01 C1,C2,C3 Lec 1, Lec 2, 1,2,3,4
(knowledge) K2MST_Wo4, Lec 3, Lec 5,
K2MST_mso_WO01 Lec 6, Lec 8,
Lec9
Lab 1, Lab 2
PEK W02 KZ}T\AZQATS%:XOS\’IOZ C1,C2,C3| Lec10,Lecl 1,2,3,4
- Lab 1, Lab 2
PEK_WO03 K2MST_WO7 C1,C2,C3 Lec 4, Lec 7 1,2,3,4
K2MST_W13
K2MST mso W03 Lab 1, Lab 2
PEK_UO1 C1,C2,C3 Lec 1, Lec 2, 1,2,3,4
(skills) K2MST_U04 Lec 3, Lec 5,
T Lo Lec 6, Lec .
K2MST_mso_U01 Lec 9
Lab 1, Lab 2
PEK_UO02 Eémnggg C1,C2,C3| Lecl10,Lecl 1,2,3,4
K2MST_mso_U01 Lab1,Lab2
PEK_U03 KINMST U7 C1,C2,C3| Lec4, Lec? 1,2,3,4
K2MST_U25 Lab 1, Lab 2
K2MST_mso_U03
PEK _KO1 K2MST_K05 C1,C2,C3 Lec 1- Lec 11 1,2,3,4
(competences) Kzfﬂzs'\ﬂl_szq_s’;o?(m Lab 1, Lab2
PEK K02 E%mg;ﬁgi C1,C2,C3 Lec 1- Lec 11 1,2,3,4
K2MST_mso_K02 Lab 1, Lab2

** _ enter symbols for main-field-of-study/specition educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: TEORIA KOLEJEK | SIECI KOMUNIKACYJ NE
Name in English: Queues and Communication Networks
Main field of study (if applicable): APPLIED MATH EMATICS
Specialization (if applicable): MODELLING, SIMULA TION, OPTIMIZATION
Level and form of studies: -ist/ 2nd* level, fulime part-time*
Kind of subject: ebligatory / optional / university-wide*
Subject code MAT001583
Group of courses YES-/+NO*

Lecture Classes Laboratory  |Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of 150

total student workload

(CNPS)

Form of crediting Examination/ |Examination/ |Examination/ |Examination/ |Examination /
crediting-with  |crediting with  [crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X

mark (X) final course

Number of ECTS points 5

including number ( 2 )
ECTS points for practic|
(P) classe
including number ¢
ECTS points for dire 15 1,5
teacherstudent conta
(BK) classes

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has an elementary knowledge of prabatiieory.

\

SUBJECT OBJECTIVES
C1 Learning and mastery of key concepts and metinoithe field of queueing theory and
communication networks

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK _WO01 knows the most important theorems and Ingsas of queuing theory

PEK_WO02 knows the basics of stochastic modelingt@¢hastic networks with applications
biology, physics, economics etc.

relating to skills:

PEK _UO1 can construct queuing models used in varamplications

relating to social competences:

PEK _KO1 can by himself/herself search for informoatin the literature, even in foreign
languages




PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1 [Basic concepts from Markov processes theory 2
Lec 2 [An outline of the theory of point processes 2
Lec 3 [Steady state analysis of Markovian queues 4
Lec 4 |Erlang Loss System 2
Lec 5 [Open Jackson network and Gordon-Newel network 6
Lec 6 [Multi-class Queue 4
Lec 7 [Multiserver queus and various queue disciplines 4
Lec 8 |Queues with feedback and loss systems 4
Lec 9 [Transient analysis of Markovian queues )
Total hours 30
Form of classes - class Number of
hours
Cl1 lllustration of all models.. Analytical and computeethods. Examples céo
gueuing models.
Total hours 30

TEACHING TOOLS USED

N1. Lecture problem - traditional method.

N2. Problem and counting exercises.

N3. Consultations.

N4. Student's self work - preparation for exercises

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect
(during semester), P — [number

concluding (at semestef

\Way of evaluating educational effect achieveme

end)

F1 PEK_WO01 exam
PEK_WO02
PEK_KO01

F2 PEK_UO1 oral responses, tests, small tests
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

nt



PRIMARY LITERATURE:

[1] Asmussen, S. (2003) Applied Probability and QueSesinger.

SECONDARY LITERATURE:

1 Cohen, J.W. (1969) The Single Server Queue Nortfiahid.

2 Takacs, L. (1962) Introduction to the Theory of Qe Oxford University Press.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Zbigniew Palmowski(Zbigniew.Palmowski@pwr.edu.pl)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
QUEUES AND COMMUNICATION NETWORKS MAT001583 AND EDUCATIONAL
EFFECTS FOR MAIN FIELD OF STUDWYPPLIED MATHEMATICS

AND SPECIALIZATION MODELLING, SIMULATION, OPTIMIZATION

Subject educational effect

Correlation between subject
educational effect and educationg
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_W03
K2MST_mso_W01

C1

Lec 1-Lec 10

1,3

PEK_W02

K2MST_W09
K2MST_mso_W02
K2MST_mso_W03

C1

Lec 1-Lec 10

1,3

PEK_UO01 (skills)

K2MST_U15

K2MST_U24

K2MST_U25
K2MST_mso_U01
K2MST_mso_U02
K2MST_mso_U03

C1

Cl1

2,3,4

PEK_KO1 (competences)

K2MST_KO06
K2MST_mso_KO01
K2MST_mso_K02

C1

Lec 1-Lec 10,
Cl1

1,2,3,4

** _ enter symbols for main-field-of-study/specidtion educational effects

*** _ from table above




Zat. nr 4 do ZW

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in PolishZaawansowane zagadnienia z teorii gier dynamicznych
Name in English: Advanced Topics in Dynamic Games
Main field of study (if applicable): Applied Mathematics
Specialization (if applicable): Modelling, Simulaton, Optimization
Level and form of studies: -&st/ 2nd* level, fulime / part-time*
Kind of subject: obligatery/ optional ~university-wide*
Subject code MAT001584
Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 30 30
University (ZZU)

Number of hours of total 150
student workload (CNPS)

Form of examination exam

For group of courses mark
(X) final course

Number of ECTS points 5

including number of ECTS

points for practical (P) classes 1 3
including number of ECTS
points for direct teacher-student 3

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1 Student has a basic knowledge of the calculugpatgand the probability theory.
2 Student has a basic knowledge of game theory.

SUBJECT OBJECTIVES
C1. Basic knowledge of Markov decision processes.
C2. Basic knowledge of algorithms allowing to fivalue functions and optimal policies.
C3. Basic knowledge of simple markovian decisiardsais.
C4. Basic knowledge of stochastic game models.
C5. Basic knowledge of theory and applications eamfield games.
C6 Ability to apply the acquired knowledge to create andyaaalynamic optimization models
in various fields of science and technology.

*niepotrzebne skigi¢



SUBJECT EDUCATIONAL EFFECTS
The scope of the student's knowledge
PEK_WO01 Students knows basic concepts of dynanoigrpmming.
PEK_WO02. Student knows basics of theory of stoahgsimes.
PEK_WO03. Student knows basics of theory of medd flames.

The scope of the student’s skills

PEK _UO1 Student is able to find an optimal poliog aalue function in a simple markoviar
decision process.

PEK_UO02. Student is able to check whether a vagtstrategies forms a Nash equilibrium
a given simple stochastic game.

PEK_UO03. Student is able to construct an apprapdghamic model of a given optimizatio
problem.

The scope of the student’s social skills
1 Studentis able to utilise literature pointed loythe lecturer.
2 Student is able to use computer programs in dadeolve some issues.
3 Student understands the necessity of furthersaifiing.

Course content

in

=]

Form of activities - lectures Hours load
Introduction to markovian decision processes, tbeacept of a policy,
Lecl | .. L o . 2
different optimality criteria, examples of simpledels.
Dynamic programming method. Solving models withitéintime horizon
Lec2 . . 2
Backward induction.
Models with infinite time horizon. The Banach fix@dint theorem and iis
Lec3 o . ) 2
application to a solution of the Bellman equation.
Algorithms applied to infinite time horizon modebgalue iteration, policy
Lecd |. 4
improvement, LP.
Lecs Markov decision processes with risk sensitive phgoteria. Other payoff 5
criteria.
Lec6 |Specific models. 2
Lec7 | Two-person zero-sum discounted stochastic gane theorem of Shapley. 4
Lec8 | Nonzero-sum discounted stochastic games. 2
Lec9 | Stochastic games with other payoff criteria. 2
Lec10 | Applications of stochastic games in econorait engineering. 2
Mean field games. The existence of solutions. Relatvith games with a
Lecl1 |finite number of players. Examples of applicatioms economics angd 4
engineering.
Lec12| Summary and exam. 2
Total load (in hours) 30
Form of activities — classes, practice Hours load
Tul Markov chains. 2
Tu2 Solving different markovian decision models. 14
Tu3 Solving different stochastic game models. 14
Total load (in hours) 30




TOOLS FOR TEACHING

1 Lecture - traditional method.

2 Exercise and accounting problems - the traditiorethod.
3 Consultation.

4 Student's own work - preparing to exercise astl te

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Evaluation (F — Educational effect number Way of evaluating educet effect
forming (during achievement

semester), P —
concluding (at semester

end)
F1 PEK_WO01,PEK_WO02, oral presentations, quizzes
PEK_WO03,
PEK_UO01,PEK_UO02,
PEK_U03,PEK_KO1,
PEK_K02
F2 PEK_WO01,PEK_WO02, exam

PEK_UO01,PEK_U02,
PEK_UO03,PEK_KO1,
PEK_KO02

P=0,5*F1+0,5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

M. Puterman, Markov decision processes, Wiley 1994.

N. Stockey, R. Lucas, E. Prescott, Recursive metiméconomic dynamics, Harvard
University Press, 1989.

A. Haurie, J.B. Krawczyk, G. Zaccour. Games anddyic Games. World Scientific,
2012.

SECONDARY LITERATURE

H, Tijms, A first course in stochastic models, WiR003.

B. Jovanovic and R. W. Rosenthal. Anonymous setplegames. Journal of Mathematig
Economics, 17:77-87, 1988.

O. Gueant, J-M. Lasry, P-L. Lions, Mean field garaed applications. W R. Carmona e
al., editor, Paris Princeton Lectures in Mathenatitnance 1V, Lecture Notes in
Mathematics v.2003. Springer Verlag, 2010.

al

[

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. irz. Anna JaskiewictAnna.Jaskiewicz@pwr.edu.pl)

Dr Piotr Wiccek (Piotr.Wiecek@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
ADVANCED TOPICS IN DYNAMIC GAMES MAT001584 AND EDUCATIONAL
EFFECTS FOR MAIN FIELD OF STUDY APPLIED MATHEMATIC&ND
SPECIALIZATION MODELLING, SIMULATION, OPTIMIZATION

Subject Correlation between subject educational Subject Programme Teaching tool
educational | effect and educational effects defined for objectives*** content*** number***
effect main field of study and specialization (if
applicable)**
Lecl, Lec2,
PEK_WO01 K2MST_WoL, C1, C2, C3, Lec3. Leca 13
(know]edge) K2MST_mso_WO01 C6 ! ! !
Lec5, Lec6
K2MST _WO02, Lec7, Lec8,
PEK_WO02 K2MST mso_W02 C4, C6 Lec9, Lec10 1,3
K2MST _W12,
PEK_WO03 D pos C5, C6 Lecll 1,3
K2MST _mso_WO03
PEK LOL K2MST _U04,
K2MST _U05,
K2MST_mso_U01
K2MST _U08,
PEK_U02 KoMST 019, C4 Tu3 2,3,4
K2MST mso_U02
K2MST _U18,
K2MST _U23,
K2MST_U24
PEK_U03 K2MST_U25 C6 Tu2, Tu3 2,34
K2MST _U26,
K2MST _U27
K2MST_mso_U03
PEK_KO01 K2MST _KO1, C1, C2, C3,| Lecl-Lec11, 1234
(competences) K2MST_mso_KO1 C4,C5,C6| Tul-Tu3 T
K2ZMST _K04, C1, C2,C3,| Lecl-Lecll
PEK_KO02 K2MST _KO05, ’ ! ! !
- ey i, K02 C4,C5,C6| Tul-Tu3 L2314
C1, C2, C3,| Lecl-Lecll,
K2MST _K07
PEK_KO3 - C4,C5,C6| Tul-Tu3 1.2,3.4

** _ 7 tabeli powyej




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: Badania Operacyjne
Name in English: Operations Research
Main field of study (if applicable): APPLIED MATHEMATICS
Specialization (if applicable): MODELLING, SIMULATI ON, OPTIMIZATION
Level and form of studies:-ist/ 2nd* level, full-tme /-part-time*
Kind of subject: ebligatery/ optional /-university-wide*
Subject code MAT001585
Group of courses YES FNO*

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30
University (ZZU)
Number of hours of
total student workload 150
(CNPS)
Form of crediting Crediting with
grade
For group of courses X
mark (X) final course
Number of ECTS points 5
including number 1 3
ECTS points for practic
(P) classs
including number
ECTS points for dire 3
teacherstudent contal
(BK) classep

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student knows and can apply basic notions ealiralgebra and logic.

2. Student knows basics of computer programming.
\

SUBJECT OBJECTIVES
C1 Learning of basic mathematical models suppodegsion-making.
C2 Learning of basic algorithms used in operati@sgarch
C3 Acquisition of abilities in constructing mathainal models for real problems.
C4 Acquisition of abilities in implementing modétsa mathematical modeling language
C5 Acquisition of abilities in presenting and ingeating solutions of the constructed models.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge the student:
PEK_WO01 has in-depth knowledge of linear prograngmin

PEK_WO02 knows basic models and algorithms useganations research.

relating to skills the student:
PEK _UO1 can build mathematical models for real [@ois
PEK_UO2 can implement mathematical models usingtnematical modeling language

relating to social competences the student:
PEK _KO1 can present problem solutions to non-mattiemans in an understandable way.

PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lecl

Introduction to operations research. Formulatiotheflinear
programming problem

Lec2

Building mathematical models (1)

Lec3

Building mathematical models (2)

Lec4

Building mathematical models (3)

Lec5

The simplex algorithm for linear programming.

Lec6

Duality and sensitivity analysis in linear programm

Lec7

Algorithms for integer linear programming.

Lec8

Minimum cost flow problem — applications and matlatical
properties

Lec9

Network simplex algorithm

Lecl0

The shortest (longest) path problem — applicateor$algorithms

Lecll

The maximum flow problem — applications and aldoris

Lecl?

The assignment, minimum spanning tree and travekitgsperson
problems — applications and algorithms

N [NIDNIDN] N IDNIDNIDNIDNIDNIDNEDN

Lecl13

Elements of computational complexity, NP-hard camatorial
optimization problems and limitations of modern garational
techniques.

Lecl4

Multiobjective programming

Lecl5

\Written test

Total hours

30

Form of classes - Class

Number of hours

Lal

Introduction to MathProg (AMPL) language

2

La2

Building and implementing linear programming modeischosen
problems

4

La3

Building and implementing integer linear programgimodels for

chosen problems




La4  |Building and implementing models for the minimunstciow problen 4
and its variants

La5 |Building and implementing models for various vatgaof the traveling 2
salesperson problem
La6 |Building and implementation models for chosen coraturial 4

optimization problems

La7  [Building and implementing models for chosen muljgahive problems 4
La8  |Written test 2
Total hours 30

TEACHING TOOLS USED

N1. Lecture — computer presentation and traditiomethod
N2. Laboratory -building models for chosen problems and implemematf the models usir
the AMPL language

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —forming|Educational effect |Way of evaluating educational effect achievement
(during semester), P 4number
concluding (at semester
end)
F1 PEK_WO01 \Written test (lecture)
PEK_WO02
F2 PEK _UO1 Written test (laboratory)
PEK_UO02
PEK_KO01

P=0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1 H. A Taha. Operations research. An introducti®earson Eduction 2007.

2 F.S. Hillier, G. J. Lieberman. Introduction to ogions research. Mc. Graw Hill 2001.

3 B. Kolman, R.E. Beck. Elementary linear programmaith applications. Elsevier
Science 1995.

SECONDARY LITERATURE:

4 A. Shrijver. Theory of linear and integer programmi J. Wiley & Sons 1999.

5 M.S. Bazaraa, J. J. Jarvis, H. D. Sherali. Liragramming and network flows. J.
Wiley & Sons 2010.

6 R. Ahuja, T. Magnanti, J. Orlin. Network flows. Tdrg algorithms and applications.
Prentice Hall 1993.

7 R. Fourer, D.M. Gay, B.W. Kernighan. AMPL. A modsgjilanguage for mathematical
programming, free e-bookttp://ampl.com/resources/the-ampl-book/chapter+doads/

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Dr hab. inz. Adam Kasperski (adam.kasperski@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
OPERATIONS RESEARCH MATO00158RAND EDUCATIONAL EFFECTS FOR
MAIN FIELD OF STUDY APPLIED MATHEMATICS AND SPECIAIZATION

MODELLING, SIMULATION, OPTIMIZATION

Subject educational effect Correlation between subject Subject Programme Teaching tool
educational effect and educationa| objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**
PEK_WO01 (knowledge) K2MST_wW04 C1,C2 Lecb-Lecl4 |1
K2MST_Wo0s,
K2MST_mso_W01
PEK_WO02 K2MST_W11, KZMST_W21 C1,C2 Lecl-Lecd |1
K2MST_mso_W02 8-Lecl?
K2MST_mso_W03 Lec8-Lec
PEK_UO01 (skills) K2MST_U10 C3,C4 Lecl-Lecd (1,2
K2MST_U15, 3
K2MST_mso_U01 Lal-La
PEK_UO02 K2MST_U24 C3,C4 Lal-La8 2
K2MST_U25
K2MST_mso_U02
K2MST_mso_U03
PEK_KO1 (competences) K2MST_KO0S C5 Lal-La8 2

K2MST_mso_K01
K2MST_mso_K02

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in PolishOptymalne sterowanie
Name in English: Optimal control
Main field of study (if applicable): APPLIED MATHEM ATICS
Specialization (if applicable): MODELLING, SIMULATI ON, OPTIMIZATION
Level and form of studies: st/ 2nd* level, fulime / part-time*
Kind of subject: ebligatery/ optional funiversity-wide*
Subject code MAT001586
Group of courses YES NO*

Lecture Classes Laboratory | Project Seminar

Number of hours of

organized classes in 30 30

University (ZZU)

Number of hours of total 150

student workload (CNPS

Form of crediting Examination | Examination / | Examination / | Examination | Examination
/ erediting crediting with | crediting with | / crediting / crediting
with-grade* | grade* grade* with grade* | with grade*

For group of courses X

mark (X) final course

Number of ECTS points 5

including number of ECTS

points for practical (P) 1 3

classes

including number of ECTS

points for direct teacher- 3

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

The student has basic knowledge of calculus, atgabd the probability theory.

SUBJECT OBJECTIVES
C1 Understanding the concepts and methods of control.
C2 Understanding the wording optimal control tasks.
C3 Knowledge of the backgrounds for the analysis ofasgic systems.
C4 Understanding models and analysis of stochastitr@asystems.
C5 Application of acquired knowledge to create andymtamathematical models to solve
theoretical and practical problems in various Bebdl science and technology.

SUBJECT EDUCATIONAL EFFECTS
The scope of the student's knowledge

1. Student knows the formulation of operational resieg@roblems.

2. He recognizes situations that require the appboadf operations research methods
solve practical problems.

3. He knows the limitations of analytical methods #mel possibility of numerical

analysis of dynamic models.
4. He knows the stochastic methods in operations refsea




The scope of the student’s sKills
C1 Student is able to formulate modeling task forlgsia in a convenient form.
C2 He can use the appropriate algorithm to solvestaskhe operational research.

C3 Student is able to recognize issues that compet#imization methods are based o
the use of stochastic camera.

The scope of the student’s social skills
PEK_KO1 The student is able to find and use themenended literature course and

PEK _KO02 The student is able to use the basic foolthe analysis of mathematical models
PEK KO3 The student understands the need for sysieand independent work on maste|

independently acquire knowledge

of course material.

=]

ry

Course content

Form of activities - lectures Hours load
Wyl Deterministic control system with discrete timegédithm of dynamig 2
y programming.
Processes with discrete time. Markov chains. Cadit expectation.
Wy2 . . 2
Martingales and Markov times.
Wy3 | Markov decision processes. Bellman equation. 2
Introduction to models with infinite horizon. Mankadecision models
Wy4 | with discounted payments, minimizing the averags per unit and 4
other criteria.
Applications Markov decision processes in the kelity theory, the
Wy5 2
renewal theory, the queue theory.
W6 Optimal control of the continuous time. The HammHiéacobi-Bellman 5
y equation.
Linear systems with quadratic cost function andmmete state
Wy7 : : 2
observation. The inventory control systems.
Systems with uncertain state observation. Iteratatermination of
Wy8 : 2
the value functions.
Wy9 | The approximated solution of the Bellman equation. 2
Wy10 | Optimal stopping of finite sequences. 2
Wy11 | Optimal stopping of finite Markov sequences. Exagspl 2
Wy12 | Infinite horizon optimal stopping problem. 2
Wy13 | The disorder detection problem. 2
Wy14 | Suboptimal solutions of operation models. Adapsystems. 2
Total load (in hours) 30
Form of activities: classespractice Number
. of hours
Cwl | Examples of deterministic control systems wittrete time. 2
Cw2 | Properties of Markov chains and their analyStsecking stationarity and 2
ergodicity of stochastic sequences. Classificadiostates. Conditional
expectation. Martingales and Markov moments.
Cw3 | Markov decision process for selected practicabjems. Analysis of the | 2

Bellman equation for the constructed MDPs.




Cw4 | Investigation of infinite horizon models. Markdecision models with | 4
discounted payoffs, the average cost per unit,cdimer criteria.

Cw5 | Applications Markov decision processes in tHiabdity theory, the 2
renewal theory, the queue theory-examples.

Cw6 | Optimal control of the continuous time. The Hiom-Jacobi-Bellman 2
equation.

Cw7 | Linear systems with quadratic cost function armmplete state 2
observation. The inventory control systems.

Cw8 | Systems with uncertain state observation. iteratetermination of the | 2
value functions.

Cw9 | The approximated solution of the Bellman equation. 2

Cw10 | Optimal stopping of finite sequences. 2

Cw1l | Optimal stopping of finite Markov sequences. Exagspl 4

Cw12 | Analysis of selected disorder problems. 2

Cw13 | Suboptimal solutions. Adaptive systems. 2
Total hours 30

TOOLS FOR TEACHING

1 Lecture - traditional method.

2 Exercise and accounting problems - the traditiorethod.
3 Consultation.

4 Student's own work - preparing to exercise ast te

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number Way of evaluating

forming (during educational effect

Semester), P - achievement

concluding (at semester

end)

F1 PEK W01, PEK_WO02, PEK_WO03 | oral presentations,
PEK_WO04, PEK_WO05 quizzes, tests
PEK_ K01, PEK K02

F2 PEK_WO01, PEK_WO02, PEK_WO03 | exam

PEK_WO04, PEK_WO05
PEK_U01, PEK_U02, PEK_U03,
PEK_U04

PEK_KO1, PEK_K02, PEK_K03

P=0,4*F1+0,6*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1 Dimitri P. Bertsekas, Dynamic Programming and Ogti@ontrol, vol. 1, Athena

Scientific, Belmont, MA: 2005.

2 Dimitri P. Bertsekas, Dynamic Programming and Opti@ontrol, vol. 2, Athena

Scientific, Belmont, MA: 2007.

3 Harold Kushner: Wprowadzenie do teorii sterowatiglsastycznego. WNT, 1983.
4 A.N. Shiryaev. Optimal Stopping Rules. Springer{sgr New York, Heidelberg,

Berlin, 1978.




SECONDARY LITERATURE:
1 J. P. Aubin, Optima and Equilibria. An IntroductitmNonlinear Analysis, Springer,
Berlin 1993.

2 Wayne |. Winston: introduction to mathematical peogming: applications and
algorithms, 1991.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. ire. Anna Jakiewicz
Prof. Dr Hab. Eng. Krzysztof Szajowskir¢ysztof.szajowski@pwr.edu)pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Optimal Control MAT001586 AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF
STUDY APPLIED MATHEMATICS AND SPECIALIZATION MODELLNG,
SIMULATION, OPTIMIZATION

AND Correlation between subject educational Subject Programme Teaching tool
SPECIALIZ| effect and educational effects defined for objectives*** content*** number***
ATION main field of study and specialization (if

applicable)**

Subject
educational
effect

K2MST_WOL,
K2MST_W02,
K2MST_WO3,
PEK_WO1 K2MST_ W06,
PEK_WO02 K2MST_WO7,
PEK_WO03 K2MST_WO8,

K2MST_W10
PEK_W04 K2MST_mso_W01

K2MST_mso_W02
K2MST mso_WO03

C1—C6 Wy1l—Wy9 1,3,4

K2MST_U01,
K2MST_U02,
K2MST_U03,
K2MST_U15,
K2MST_U16,
PEK_UO1 K2MST_U17, o
PEK_UO02 K2MST_U18, C1—C5 Cwl-Cw9 23,4
PEK UO3 K2MST_U19
- K2MST_U24
K2MST_U25
K2MST_mso_U01
K2MST_mso_U02
K2MST_mso_U03

K2MST_KO,
K2MST_K02,
K2MST_KO03,
PEK_KO1 K2MST_KO04,
PEK_K02 K2MST_KO05,
PEK K03 K2MST_KO06

- K2MST_K07
K2MST_mso_K01
K2MST_mso_K02

C1,C2,C3, | Wyl-Wyl4,

C4, C5, C6 Cwi1-Cw9 12,34

** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish WSTEP DO ANALIZY DU ZYCH WOLUMENOW DANYCH
Name in English INTRODUCTION TO BIG DATA ANALYTICS
Main field of study (if applicable): APPLIED MATHEMATICS
COMPUTATIONAL MATHEMATICS
Level and form of studies:-ist/ 2nd* level, full-tme /part-time*
Kind of subject: ebligatory £ optional Funiversity-wide*
Subject code MAT001587
Group of courses YES+NO*

Lecture Classe$ Laboratdlﬂroject Seminar

Number of hours of organized classes|in 30 30
University (ZZU)

Number of hours of total student 90
workload (CNPS)

Form of crediting crediting with grade

For group of courses mark (X) final

course X

Number of ECTS points 5

including number of ECTS points for 4
practical (P) classes

including number of ECTS points for direct

teacher-student contact (BK) classes 3

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Student has basic programming skills.

\

SUBJECT OBJECTIVES
Searching, extracting, storing and computer-aidedyais of big data. Understandiits impact and
relevance in today's society.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W12 knows how to use programming languagedfaidscientific modules for big data

analysis

relating to skills:
PEK_U12 can perform an analysis of big data byintalkuse of a computer

relating to social competences:
PEK _KO06 can, without assistance, search for necgggarmation in the literature, also in
foreign languages

PEK_KO02 can accurately formulate questions for deepderstanding of a given topic




PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec1l Introduction to Big Data 2
Lec 2 Big data platforms 2
Lec 3 Hadoop ecosystem 4
Lec 4 Querying big data with Hive 4
Lec 5 Big data and machine learning 4
Lec 6 In-memory big data platform - Spark 4
Lec 7 Linked Big Data 4
Lec 8 Big data visualization 2
Lec 9 Project presentations 4
Total hours 30
Form of classes - project Number of
hours
Prl |Practical Preparation and presentations of projatdrating methods giver 30

in the lectures.

Total hours 30

TEACHING TOOLS USED

N1. Lecture — traditional method and presentations

N2. Student partial project presentation and fprakentation

N3. Consultations

N4. Student’s self work — work related to the pobvj@gevelopment

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemer
(during semester), P — [number
concluding (at semeste

B

end)

F1 PEK_W12 mid-term exams
PEK_U12

F2 PEK U12 Oral presentations
PEK_KO06
PEK_KO02

C P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

1 Flach, Peter, Machine Learning, Cambridge UniveiRress, 2012

2 Holmes, Alex, Hadoop in practice, Manning Publicasi, 2013

3 Provost, Foster, Facett, Tom, Data Science forr&ass. What you need to know about
data mining and data-analytic thinking, O’Reill{313

4 Loshin, David, Big Data Analytics. From Strategiamhing to Enterprise Integration with
Tools, Techniques, NoSQL, and Graph, Morgan Kaufmag13

SECONDARY LITERATURE:

5 http://hadoop.apache.org/, http://spark.apachg.btip://storm.apache.org/,
http://kafka.apache.org/
6 deRoos, Dirk, Hadoop for Dummies, For Dummies, 2014

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
INTRODUCTION TO BIG DATA ANALYTICS MAT001587

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

APPLIED MATHEMATICS AND SPECIALIZATION
COMPUTATIONAL MATHEMATICS

Subject educational effect Correlation between subject Subject Programme Teaching tool
educational effect and educational| objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**
PEK_W12 K2MIC_w12 C1 Lecl-Lec9 1,3
PEK_U12 (skills K2MIC_U21
_U12( ) K2MIC 020 C1 Prl 2,34
K2MIC_U24
K2MIC_U25
PEK_KO02 K2MIC_KO02 C1 Lecl-Le9, 1,2,3,4
PEK_KO06 K2MIC_KO06 Pri
(competences)

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in PolishTeoria optymalizaciji
Name in English: Optimization Theory
Main field of study (if applicable): Applied Mathematics
Specialization (if applicable):
Level and form of studies: st/ 2nd* level, fulime / part-time*
Kind of subject: obligatory feptionalluniversity-wide*
Subject code MAT001588
Group of courses YES NO*

Lecture Classes Laboratory Project Seminar

Number of hours of

organized classes in 30 30

University (ZzZU)

Number of hours of total 180

student workload (CNPS

Form of crediting Examination | Examination / | Examination / | Examination | Examination
/ crediting crediting with | crediting with | / crediting / crediting
with grade* | grade* grade* with grade* | with grade*

For group of courses X

mark (X) final course

Number of ECTS points 6

including number of ECTS

points for practical (P) 2 2

classes

including number of ECTS

points for direct teacher- 15 15

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1 The student has basic knowledge of calculus arebedg

SUBJECT OBJECTIVES
Student is understanding the concepts and metHadatbematical programming.
He knows and understands the formulation of thealirand quadratic programming|.
He has knowledge of the theoretical background athematical programming.
He knows the computer methods of mathematical progring.
He is able to apply the acquired knowledgeréate and analyze mathematical
models to solve theoretical and practical studyanous fields of science and
technology.

b wWN -

SUBJECT EDUCATIONAL EFFECTS
The scope of the student's knowledge
1 Student knows the formulation of mathematical paogming problems.
2 He has a basic knowledge about the usage and iamperbf mathematical
programming methods.
3 He knows the limitations of analytical methods #mel possibility of numerical
analysis of optimization problems.

The scope of the student’s skKills




1 Student is able to formulate mathematical progrargrproblem in a convenient form

for analysis.

2 He can use the appropriate algorithm to solvestaskhe mathematical programming
3 He can apply optimization methods, and analyneethods or numerical analysis, in

order to solve practical problems.

The scope of the student’s social skills

PEK_KO1 The student is able to find and use themenended literature course and

PEK_KO02 The student is able to use the basic foolthe analysis of mathematical models
PEK KO3 The student understands the need for sysieand independent work on maste|

independently acquire knowledge

of course material.

Course content

ry

Form of activities - lectures Hours load
Wyl Introduction to mathematical programming. Optimiaatwithout >
Y- | constraints. Global and local extremes. Optimaldgditions.
Wv2 Gradient methods. Steepest descent method. Newetisod and its 6
Y< | variants. Analysis of convergence.
Wy3 |Linear programming. Geometric interpretation. Siexphlgorithm. 4
Wva Dual problem. Duality theory for linear programmir@gnsitivity >
y analysis.
Integer programming. Linear programming relaxati®ranch and
Wy5 2
bound method.
The theory of Lagrange multipliers. The necessad/sfficient
WYy6 | conditions for extreme for constraints in the egydbrm. Lagrange 4
multipliers in sensitivity analysis.
Constraints in the form of inequality. Optimalitgraitions of Karusht
Wy7 2
Kuhn-Tucker.
Wy8 |Quadratic programming. Wolfe’s algorithm. 2
Elements of convex analysis. Projection theorenpp8tting
Wy9 : 2
hyperplane theorem. Separating hyperplane theorem.
Optimization on a convex set. Frank-Wolfe’s meth@dadient
Wy10 L 2
projection method.
Convex programming. Duality for convex programmiSgbgradient.
Wyll ) 2
Subgradient methods.
Total load (in hours) 30
Form of activities: classespractice Nurznber of
ours
C6 | Necessary and sufficient optimality conditions. 2
C7 | Properties of convex functions and convex sets. 2
C8 | lllustration of gradient methods. 4
C9 | Simplex method. Practical applications of lineayggamming. Sensitivity 8




analysis.

C1( Applications of Lagrange multiplier theory in praet optimization 6
problems.
C1] Quadratic programming problems. 4
C17 Applications of convex analysis in solving optintiba problems. 2
C13 Test. 2
Total hours 30
TOOLS FOR TEACHING
1 Lecture - traditional method.
2 Exercise and accounting problems - the traditiorethod.
3 Consultation.
4 Student's own work - preparing to exercise astl te
OCENA OSIAGNIECIA EFEKTOW KSZTALCENIA
Evaluation (F — Educational effect number Way of evaluating
forming (during educational effect
Semester), P - achievement
concluding (at semester
end)
F1 PEK_WO01, PEK_WO02, PEK_WO03, oral presentations,
PEK_KO01, PEK K02 quizzes, tests
F2 PEK_WO01, PEK_WO02, PEK_W03, exam
PEK_UO1, PEK_U02, PEK_UO03,
PEK K01, PEK K02, PEK_KO03

P=0,4*F1+0,6*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1 S.P.Bradley, A.C. Hax, T.L. Magnanti, Applied Mathatical Programming,
Addison-Wesley Publishing Company, 1977

2 D.P. Bertsekas, Nonlinear Programming, Athifeciantific, Belmont, MA: 1999.

3 I. Nykowski, Programowanie liniowe, PWE Warszaw&0.9

4 W. Grabowski, Programowanie matematyG2?&/E Warszawa 1980.

5

6

R.S. Garfinkel, G.L. Nemhauser, Programowanie caitadiczbowe, PWN, 1978.
B. Martos, Programowanie nieliniowe, Warszawa: PVY/983.

SECONDARY LITERATURE:

7 D.P. Bertsekas, A. Nedic, A.E. Ozdaglar, Convexlpsia and Optimization, Athena
Scientific, Belmont, MA: 2003.

8 A. Ruszczyiski, Nonlinear optimization, Princeton UniversitseBs, Princeton, NJ,
2006.

9 R. Dautray, J. L. Lions, Mathematical Analysis &hamerical Methods for Science
and Technology, Springer, Berlin 1988-1993.

10 S. Boyd, L. Vanderberghe, Convex Optimization, Cadge University Press, 2004

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Dr hab. irz. Anna Jékiewicz (anna.jaskiewicz@pwr.edu)pl

Dr inz. Piotr Wiecek Piotr.wiecek@pwr.edu.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
OPTIMIZATION THEORY MAT001588 AND EDUCATIONAL EFFECTS FOR MAIN
FIELD OF STUDYAPPLIED MATHEMATICS

Subject
educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01
(knowledge)

K2MST_Wo1
K2MST _W06
K2MST_W10

K2MST_mso_WO01

C1—C2

Wyl—Wyl1l

13,4

PEK_W02

K2MST _W02

K2MST _W07

K2MST_W15
K2MST_mso_W02

C5

Wy1l—Wy6

13,4

PEK_W03

K2MST _W03
K2MST _W08
K2MST mso_WO03

C3—C4

Wyl—Wyl1l

13,4

PEK_UO1
(skills)

K2MST_U01
K2MST_U11
K2MST mso_U01

C1—C2,C5

Cwl-Cw9

2,3,4

PEK_U02

K2MST_U19
K2MST_U24
K2MST_mso_U02

C4—C5

Cw1-Cw9

2,3,4

PEK_U03

K2MST_U25
K2MST_U29
K2MST mso_U03

Cl1—Cz2,
C4—C5

Cw1-Cw9

2,3,4

PEK_KO1
(competences,
social skills)

K2MST_KO1
K2MST_K04
K2MST_mso_K01

C1, C2, C3,
C4,C5

Wy1-Wy11,
Cwi1-Cw9

1,2,3,4

PEK_KO02

K2MST_K02
K2MST_KO05
K2MST_mso_K02

C1—C5

Wy1-Wy1l1,
Cwi1-Cw9

1,2,3,4

PEK_KO3

K2MST_KO03
K2MST_KO06
K2MST_KO07

C1—C5

Wyl-Wyl1,
Cwi1-Cw9

1,2,3,4

** - from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish MODELOWANIE AGENTOWE UKLADOW ZtO ZONYCH
Name in English AGENT-BASED MODELLING OF COMPLEX SY STEMS
Main field of study (if applicable): APPLIED MATHEM ATICS
Level and form of studies:-tst/ 2nd* level, full-tme /-part-time*
Kind of subject: obligatory feptionatuniversity-wide*
Subject code MAT001589
Group of courses YES / NO*

Lecture Classes|LaboratoryProject |Seminar
Number of hours of organized classes|in 30 30
University (ZZU)
Number of hours of total student 150
workload (CNPS)
Form of crediting Examination
For group of courses mark (X) final X
course
Number of ECTS points 5
including number of ECTS points 2 2
practical (P) class
including number of ECTS points for dir 1,5 15
teacher-student contact (BK) clagses

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1 Student has the standard knowledge of computdtinethods in mathematics.
2 Student has basic programming skills.

SUBJECT OBJECTIVES
Analysis of complex systems by making use of apaised modelling methods.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
K2MIC_WO08 knows advanced computational methodswarakrstand their limitations

K2MIC_WO09 knows basic stochastic modelling methimdsnancial and actuarial mathemat|cs
or in science

relating to skills:
K2MIC_U23 can construct and perform computer sirmoites and simple experiments, can

interpret obtained results and draw conclusions

relating to social competences:
K2MIC_KO06 can, without assistance, search for neggsinformation in the literature, also ip
foreign languages

K2MIC_KO02 can accurately formulate questions foeler understanding of a given topic




PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec1 Introduction to agent-based modelling 2
Lec 2 Introduction to agent-based modelling 2
Lec 3 [Creating simple agent-based models 2
Lec4 |Creating simple agent-based models 2
Lec 5 Exploring and extending agent-based models 2
Lec 6 Exploring and extending agent-based models 2
Lec 7 Exploring and extending agent-based models 2
Lec 8 Exploring and extending agent-based models 2
Lec9 [Components of agent-based models 2
Lec 10 [Components of agent-based models 2
Lec 11 [Analyzing agent-based simulations 2
Lec 12 [Analyzing agent-based simulations 2
Lec 13 [|Verification and validation of agent-based models 2
Lec 14 |Computational roots of agent-based modelling 2
Lec 15 [Models of natural and social complex systems - gtam 2
Total hours 30
Form of classes - laboratory Number of
hours
La 1 |Practical introduction to Python modules for ageased modelling 2
La 2 |Practical introduction to Netlogo 2
La 3 [Simple agent-based models (life, ant, heroes andicts models) 4
La 4 |Analysis of existing models (fire, segregation &tdrarol models) 8
La 5 |SI epidemics model — implementation and analysis 4
La 6 |SIR epidemics model — implementation and analysis 2
La 7 |Voter and g-voter models — implementation and asgly 8
Total hours 30
TEACHING TOOLS USED
N1. Lecture — traditional method and presentations
N2. Problem and computing laboratory — using compbésed methods
N3. Consultations
N4. Student’s self work — preparation for the latory

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievement
(during semester), P — [number
concluding (at semestef
end)
F1 K2MIC_WO08 exam




K2MIC_WO09

F2

K2MIC_U23
K2MIC_K02
K2MIC_KO06

Oral presentations

C P==0.5*F1+0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

1 Uri Wilensky, William Rand, “An Introduction to Age-Based Modeling”

2 Steven F. Railsback, Volker Grimm, “Agent-Based Individual-Based Modeling: A
Practical Introduction”

SECONDARY LITERATURE:

1 Robert Siegfried, ,Modeling and Simulation of CommplSystems: A Framework for Efficie
Agent-Based Modeling and Simulation”

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

AGENT-BASED MODELLING OF COMPLEX SYSTEMS MAT001589 AND

EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDWPPLIED MATHEMATICS
AND COMPUTATIONAL MATHEMATICS

Subject educational effect

Correlation between subject Subject Programme Teaching tool
educational effect and educationa] objectives*** | content*** number***

effects defined for main field of
study and specialization (if

applicable)**

PEK_W08
PEK_W09
(knowledge)

K2MST_WO08
K2MST_W09
K2MST_ W11l

K2MST_cm_WO01

K2MST cm_W02

K2MST_cm _WO03

Cil Lecl-Leclb 1,3

PEK_U18 (skills)

K2MST_U17
K2MST_U18
K2MST_U24
K2MST_U25

K2MST_cm _U01

K2MST_cm_U02

K2MST_cm_U03

C1 Lal-Laf 2,34

PEK_KO02
PEK_KO06
(competences)

K2MST_K02
K2MST_K06
K2MST_cm_K01
K2MST_cm_K02

C1 Lecl-Lec1%, 1,2,3,4
Lal-La7

** _ enter symbols for main-field-of-study/specition educational effects

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: Praca dyplomowa

Name in English: Diploma thesis

Main field of study (if applicable): APPLIED MATHEMATICS

Specialization (if applicable): FINANCIAL AND ACTUA RIAL MATHEMATICS;
MATHEMATICS FOR INDUSTRY AND COMMERCE;

COMTATIONAL MATHEMATICS;

MODELLING, SIMULATION, OPTIMIZATION

Level and form of studies: st/ 2nd* level, fulime / part-time*

Kind of subject:
Subject code MAT

001590

Group of courses —¥YES / NO*

obligatory feptional / university-wide*

Lecture Classes Laboratory  |Project Seminar

Number of hours of 30

organized classes in

University (ZZU)

Number of hours of 690

total student workloadl

(CNPS)

Form of crediting Examination / |Examination / |Examination/ |Examination/ [Examination /
crediting with  [crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses

mark (X) final course

Number of ECTS points 23

including number ( 23

ECTS points for practic

(P) classe

including number (

ECTS points for dire
teacherstudent conta 1

(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Student has the advanced knowledge and skilleeifield of mathematical analysis,

functional analysis and the theory of differengglations

2. He has deeper knowledge and skills in the fiélprobability theory, mathematical statist

and the theory of stochastic processes.

\

SUBJECT OBJECTIVES
C1 Getting to know new developments and methodd isearious applications of mathematics.

CS



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 knows the basic models and methods usearious applications of mathematic$
PEK_WO02 knows the basics of stochastic modeling

relating to skills:
PEK _UO1 able to construct basic mathematical maasdsl in various fields

relating to social competences:
PEK _KO1 can benefit from the scientific literatrecluding in foreign languages), includin
reaching the source materials and make them review

TEACHING TOOLS USED

©

N1. Student's own work - searching for informatiamiting thesis analysis of real data
N2. Consultations
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — [Educational  |Way of evaluating educational effect achievement
forming (during [effect number
semester), P —
concluding (at
semester end)

F1 PEK_WO01 [evaluation of the student's self work, the assestofdhe
PEK W02 |[thesis
PEK_UO01
PEK_KO01

P=F1

PRIMARY AND SECONDARY LITERATURE

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Aleksander Weron (Aleksander.Weron@pwr.edu.pl)

Prof. dr hab. Wojciech Okrasinski (Wojciech.Okrasinski@pwr.edu.pl)

Dr hab. Jan GoncerzewiczZJan.Goncerzewicz@pwr.edu.pl)

Prof. dr hab. Krzysztof Szajowski(Krzysztof.Szajowski@pwedupl)

Dr hab. Agnieszka Jurlewicz, prof. nadzw. PWr(Agnieszka.Jurlewicz @ pwedupl)

Dr hab. Marcin Magdziarz, prof. nadzw. PWr. (Marcin.Magdziarz@ pwedupl)

Dr hab. Agnieszka Wytomaiska, prof. nadzw. PWr. (Agnieszka.Wylomanska@ pvedupl)
Dr Monika Muszkieta (Monika.Muszkieta@ pwedupl)

Dr hab. Krzysztof Burnecki, prof. nadzw. PWr. (Krzysztof.Burnecki@pwedupl)

Dr Joanna Janczura(Joanna.Janczura@ peudupl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
DIPLOMA THESIS MAT001590 AND EDUCATIONAL EFFECTS FOR MAIN FIELD
OF STUDY APPLIED MATHEMATICS AND SPECIALIZATIONFINANCIAL AND
ACTUARIAL MATHEMATICS; MATHEMATICS FOR INDUSTRY AN
COMMERCE; COMPUTATIONAL MATHEMATICS; MODELLING,
SIMULATION, OPTIMIZATION

D

Subject educational effect

Correlation between subject
educational effect and educationa
effects defined for main field of
study and specialization (if
applicable)**

Subject
objectives***

Programme
content***

Teaching tool
number***

PEK_WO01 (knowledge)

K2MST_WO03
K2MST_W04
K2MST_WO05
K2MST_WO09

C1

Not applicabl

1,2

D

PEK_W02

K2MST_W12
K2MST_W14
K2MST_W20
K2MST_W21

C1

Not applicabl

1,2

D

PEK_UO01 (skills)

K2MST_U02
K2MST_U03
K2MST_U04
K2MST_U05
K2MST_U07
K2MST_U10
K2MST_U12
K2MST_U13
K2MST_U14
K2MST_U15
K2MST_U21
K2MST_U24
K2MST_U25
K2MST_U26
K2MST_U28
K2MST_U30

C1

Not applicabl

D

1,2

PEK_KO1 (competences)

K2MST_KO06

C1

Not applicabl

D

1,2

** - enter symbols for main-field-of-study/speciedtion educational effects

*** _ from table above




Zat. nr 4 do ZW

FACULTY OF PURE AND APPLIED MATHEMATICS
SUBJECT CARD
Name in Polish: SEMINARIUM DYPLOMOWE

Name in English: Diploma Seminar

Main field of study (if applicable): APPLIED MATEMATICS

Specialization (if applicable): FINANCIAL AND ACT UARIAL MATHEMATICS;
MATHEMATICS FOR INDUSTRY AND COMMERCE;

CONMTATIONAL MATHEMATICS;

MODELLING, SIMULATION, OPTIMIZATION

Level and form of studies: -ist/ 2nd* level, fullime / part-time*

Kind of subject: obligatory feptional/ -university-wide*

Subject code MAT001591

Group of courses —YES / NO*

Lecture | Classes Laboratory | Project Seminar

Number of hours of
organized classes in 30
University (ZZU)

Number of hours of total

student workload (CNPS) 60
Form of crediting Examination /
crediting with
grade*

For group of courses mark
(X) final course

Number of ECTS points

including number of ECTS$
points for practical (P) classes

including number of ECTS
points for direct teacher-student 1
contact (BK) classe

1°2

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1 Student has an advanced knowledge and skills ifiglteof calculus, functional
analysis and the theory of differentia equations.

2 She has got a thorough knowledge and skills irfigheé of probability, mathematical
statistics and the theory of stochastic processes.

SUBJECT OBJECTIVES
C1 Learning about achievements and new methodsinsedious applications of
mathematics.

*delete as inapplicable



SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_WO01 knows fundamental models and methods usedrious applications of
mathematics
PEK_WO02 knows the fundamentals of stochastic modeli

Relating to skills:
PEK _UO1 can build basic mathematical models, use@iious disciplines

Relating to social competences:
PEK _KO1 can use the scientific literature (alséoireign languages), including finding sour
information and browse through articles

Form of classes - seminar Number of

hours
Sel Master thesis results presentations. 30
Total hours 30

TEACHING TOOLS USED

[3] Problem Seminar, presentation, problem lectureymétive lecture
[4] Student’s self-work — preparation for the seminar

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming | Educational effect | Way of evaluating educational effect achievement

(during semester), P — | number

concluding (at semester

end)

F1 PEK_WO01 Evaluation of the presentation, informative or
PEK W02 problem lecture prepared by the student
PEK_UO01
PEK_KO01

P=F1

PRIMARY AND SECONDARY LITERATURE

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. Aleksander Weron (Aleksander.Weron@pwr.edu.pl)
Prof. dr hab. Wojciech Okrasiaski (Wojciech.Okrasinski@pwr.edu.pl)




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

DIPLOMA SEMINAR 3 MAT001591
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY APRED

MATHEMATICS AND SPECIALIZATION: FINANCIAL AND ACTUARIAL

MATHEMATICS; MATHEMATICS FOR INDUSTRY AND COMMERCE
COMPUTATIONAL MATHEMATICS; MODELLING, SIMULATION,
OPTIMIZATION

Subject Correlation between subject educational Subject Programme Teaching tool
educational | effect and educational effects defined for objectives** content** number**
effect main field of study and specialization (if
applicable)
PEK_WO01 K2MST_w03 C1 Sel 1,2
(knowledge)
PEK W02 K2ZMST_W09 C1l Sel 1,2
PEK_UO1 K2MST_U15 C1 Sel 1,2
- K2MST_U24
(skilis) K2MST_U25
PEK_KO01 K2MST_K06 C1 Sel 1,2
(competences)

** - from the table above




