Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Podstawy negocjacji
Name in English: THE BASIS OF NEGOTIATIONS
Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: obligatory
Subject code: HMH100035BK
Group of courses: no

Lecture Classes | Laboratory [ Project| Seminar
Number of hours of organized classes in University (ZZU) 10
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;’:-izgewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher-
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

l. Relating to knowledge:
Il. Relating to skills:

lil. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Lecture Number of
hours
Lect 5
Lec2 5
Lec3 5
Lec4 1
Lec5 ]
Lec6 1
Lec7 1
Total hours: 10

TEACHING TOOLS USED

N1.
N2. case study
N3.
N4.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
THE BASIS OF NEGOTIATIONS
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. ) L R Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
PEK_W,U,K K2MBM_W09, K2MBM_W11 C1-4 N1-4
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK KURSOW HUMANISTYCZNYCH
Name in English: Block of humanistic courses

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: optional
Subject code: HMH100035BK.
Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 10
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;tri;gewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher- 12
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Number of
hours

10
Total hours: 10

Form of classes — Lecture

Lec1

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

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

F1 wg kart opracowanych przez SNH

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Block of humanistic courses
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and . .
. . i o Subject Programme | Teaching tool
educational | educational effects defined for main field of study and o
o . objectives content number
effect specialization (if applicable)
wg kart wg kart
PEK_W K2MBM_W09, K2MBM_W11 opracowanych opracowanych
przez SNH przez SNH
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYK OBCY (B2+, C1+)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: optional
Subject code: JZM042050.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 10
Number of hours of total student workload (CNPS) 30
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 1
including number of ECTS points for practical (P) classes 1
including number of ECTS points for direct teacher-student 05

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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Form of classes — Classes

Number of
hours

Ci1

10

Total hours: 10

TEACHING TOOLS USED

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Classes)

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

Educational effect number

Way of evaluating educational effect achievement

F1 wg kart przygotowanych przez SJO

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Subject Correlation between subject educational effect . .
. . ) o Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
o . objectives content number
effect study and specialization (if applicable)
K2MBM_U02, K2MBM_U03, K2MBM_U15, wg kart wg kart
PEK_U KOMBM U18 przygotowanych przygotowanych
- przez SJO przez SJO
wg kart wg kart
PEK K K2MBM_KO02 przygotowanych przygotowanych
przez SJO przez SJO
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: BLOK JEZYKI OBCE (A1/A2/B1)

Name in English:

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: optional
Subject code: JZM042051.
Group of courses: no

Lecture Classes Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 30
Number of hours of total student workload (CNPS) 60
Form of crediting Cred;triggewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher-student 15

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

SUBJECT OBJECTIVES

I. Relating to knowledge:
ll. Relating to skills:

lll. Relating to social competences:

SUBJECT EDUCATIONAL EFFECTS

PROGRAMME CONTENT
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N1.

TEACHING TOOLS USED

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY LITERATURE

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect . .
. . ) L Subject Programme | Teaching tool
educational | and educational effects defined for main field of C
e . . objectives content number
effect study and specialization (if applicable)
wg kart wg kart
PEK_UO01, K2MBM_U02, K2MBM_UO03, K2MBM_UQ6, przygotowanych przygotowanych
PEK_U02 K2MBM_U18 przez SJO przez SJO
wg kart wg kart
PEK_KO01 K2MBM_KO02 przygotowanych przygotowanych
przez SJO przez SJO
SUBJECT SUPERVISOR

Prof. dr hab. inz. Antoni Gronowicz tel.: 71 320-27-10 email: antoni.gronowicz@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Inzynieria maszyn roboczych

Name in English: Heavy Engineering Vehicles

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable): Machine Design and Operation

Level and form of studies: Il level, part-time

Kind of subject: optional

Subject code: MMMO041129

Group of courses: no

Lecture Classes [Laboratory| Project |Seminar

Number of hours of organized classes in University
20 10

(Z2zU)
Number of hours of total student workload (CNPS) 90 30
Form of crediting Crediting with Qredltlng

grade with grade
Group of courses
Number of ECTS points 3 1
including number of ECTS points for practical (P) 1
classes
including number of ECTS points for direct teacher- 192
student contact (BK) classes ’

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Positive mark from drive system of vehicles and off-road vehicle engineering,
2. Analytical thinking,
3. Competence in foreign languages,

SUBJECT OBJECTIVES

C1. The aim of the course is to expand knowledge in systems and structures of engineering vehicles, and their
components.

C2. The aim of the course is to acquire practical knowledge about principle of operation of different machines,
their purpose and the calculation of the basic values characterizing their work.

C3. The aim of the course is to acquire practical skills of design calculations selected processes and the aim is to
acquaint listeners with the automation process.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:
PEK_WO01 - is able to select the proper working machine to the task, identify the processes while working cycle
and perform basic calculations of the expected results. Sure recognizes working machines due to their intended
use and functionality.
PEK_WO02 - can describe the processes of mining with the use of different tools shapes, knows the rules of

system operation and driving mechanisms, explains how to automate processes and difficulties arising from the
introduction of automatic or semi-automatic working cycle.
PEK_WO03 - can calculate basic values for the selected process, look in the literature ratios and relationships
necessary to complete the project

Il. Relating to skills:
PEK_UO1 - is able to formulate and solve problems related to the functioning of machines, it estimates the
expected result when calculating instruments
PEK _UO2 - able to propose their own ideas of working arm and their control systems performing similar functions
PEK _UO3 - is using literature to interpret the results obtained during the execution of the project and use the

catalogs

lil. Relating to social competences:

PEK_KO1 - iis creative in action and actually selects the order of operations
PEK_KO02 - aesthetically performs assigned projects

PEK_KO03 - is aware of the completion of the master degree, as a leader

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours
Lect General information about working machines (purpose, principles of 2
construction, classification).
The structures and systems design representative of working machines:
cutting and loading machines (drilling ground and underground longwall
Lec2 shearers and paving, bulldozers, rippers, scrapers, graders, loaders, 2
continuously operated excavators and bucket digging, dredging). Examples
and implemented functions.
Lec3 Machines for lifting and transport, examples of calculations, the use of civil and 2
industrial.
Lec4 Selected auxiliary machinery, the need to use, examples. 2
Lech Fundamentals of engineering cutting and loading excavated material 2
Characteristics of the basic processes of mining, tools, machines, shape and
Lec6 . ) : 2
technological requirements of tools for cutting.
Lec7 Basics cantilever construction teams working, practical examples. 2
Lec8 Types and design solutions of the driving system for working arm mechanisms 2
The automation and examples of working machines:
Lec9 A) Automate the process of loading by wheel loader 2

B) Automate the process of excavating material by excavator
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Construction, principle of operation, working methods, technical
characteristics, the base of estimating of material flow of selected machines:
Lect0 A) wheel loaders; 5
B) dozers, scrapers,
C) graders, road rollers, pavers bitumen;
D) stationary and mobile cranes.
Total hours: 20
Form of classes — Project Number of
hours
The project includes the execution of the calculations selected component
. forming part of the working machine. The scope of work includes the
Proj1 . . . e . 10
estimation of loads acting on the structure, conduct simplified calculations of
strength, a proposal for own solution and execution of drawings.
Total hours: 10

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. calculation exercises

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

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

F1 PEK_WO01-PEK_WO03 written - oral test

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

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

F1 PEK_ W03, PEK_U01 - PEK_U03 project positive mark

P = F1

PRIMARY AND SECONDARY LITERATURE
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PRIMARY LITERATURE

SECONDARY LITERATURE

1. Inzynieria maszyn roboczych. Czes¢ 1. Podstawy urabiania, jazdy, podnoszenia i obrotu,
Pieczonka Kazimierz, rok wydania: 2009 (wydanie |l poprawione)

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Heavy Engineering Vehicles

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

dr inz. Aleksander Skurjat tel.: 71 320-23-46 email: Aleksander.Skurjat@pwr.edu.pl

Subject Correlation between subject educational effect and educational . Teaching
. , e o Subject |Programme
educational effects defined for main field of study and specialization (if . tool
. objectives| content
effect applicable) number

PEK_W1-

PEK W3 K2MBM_KE_W01 C1,C2 L1-L12 N1

PEK_U1-

PEK_U3 K2MBM_KE_UO01 C3 P N2

PEK_K1-

PEK_K3 K2MBM_K10 C1-C3 P N2, N1

SUBJECT SUPERVISOR
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Modelowanie uktadéw wielocztionowych

Name in English: Modelling of multibody systems

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time
Kind of subject: obligatory

Subject code: MMM042001

Group of courses: no

Lecture |Classes |Laboratory| Project [Seminar
Number of hours of organized classes in University (ZZU) 20
Number of hours of total student workload (CNPS) 60
Form of crediting vfl:i:(i:dgltrlgge
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes 2
including number of ECTS points for direct teacher-student 14

contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of mathematical analysis, matrix algebra
2. Knowledge of the theory of machines and mechanisms

3. Ability to analyze the kinematics and kinetostatics of mechanisms

SUBJECT OBJECTIVES

C1. Understanding of building of discrete computational multibody models
C2. Understanding the principles of planning research, taking into account the working conditions (kinematic
excitations, dynamic excitations, forces, torques, masses in multibody dynamic analysis of computer systems
C3. Ability to critically assess the results of simulations of machinery in computer systems for dynamic analysis
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

Il. Relating to skills:

PEK _UO1 - Ability to apply professional computer system for simulating and analyzing dynamic multibody

PEK _UOQ2 - The ability to model the loads and the nature of work and the ability to analyze the mechanism of the
results of the simulation of the multi-segment

PEK _UOQ3 - The ability to compute the kinematics and dynamics of selected groups of mechanisms

lil. Relating to social competences:
PEK_KO01 - Knowledge of how to take responsibility for own work
PEK_KO02 - Acquires care about the aesthetics of the work, including projects and reports

PROGRAMME CONTENT

Form of classes — Project Number of
hours
Proj1 An introduction to the principles of building a multibody models 2
. Basics of modeling mechanisms in the MD.Adams system - modeling links,
Proj2 . . . . . - 2
kinematic pairs, kinematic excitations
. Basics of modeling mechanisms in the MD.Adams system - modeling loads
Proj3 . . 2
and perform calculations and analysis of results
. Kinematic and kinetostatic analysis of linkage mechanisms - building virtual
Proj4 2
models
Proi5 The analysis of kinematic and dynamic properties of the linkage mechanism 5
) (project)
. Analysis of gears (normal, planetary and differential) - principles of
Proj6 ) . 2
construction of virtual model
Proj7 The analysis of kinematic and dynamic properties of the gears (project) 2
Proj8 Building models of manipulators - direct and inverse task of kinematics 3
Proj9 Simulation researches of manipulators (project) 3
Total hours: 20

TEACHING TOOLS USED

N1. self study - preparation for project class
N2. multimedia presentation

N3. project presentation

N4. tutorials

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)
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Evaluation (F —
forming (during
semester), P — Educational effect number
concluding (at
semester end)

Way of evaluating educational effect
achievement

PEK_U01,PEK_U02,PEK_U03, PEK_KO1,

PEK_K02 Evaluation of the Projects

F1

P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

1. Gronowicz A.: Podstawy analizy uktadéw kinematycznych. Oficyna Wydawnicza PWr., Wroctaw 2003. 2.
Fraczek J., Wojtyra M.: Metoda uktadéw wielocztonowych w dynamice mechanizmow. Oficyna Wydawnicza
Politechniki Warszawskiej, Warszawa 2007 3. MD. Adams — Reference Manual, 2008 4. Haug E.J.: Computer
Aided Kinematics and Dynamics of Mechanical Systems. Allyn and Bacon, Boston 1989 5. Norton R., L.: Design
of Machinery, An introduction to the synthesis and analysis of mechanisms of machines. WCB, McGraw-Hill,
Boston, 1999. 6. Shabana A. Ahmed: Computational Dynamics, . A

Wiley-Interscience Publications, NewYork, 1994.

SECONDARY LITERATURE
1. Miller S.: Teoria maszyn i mechanizmow. Analiza uktadéw mechanicznych. Oficyna wydawnicza PWr. Wroctaw

1996. 2. Waldron J., Kinzel G.; Kinematics, dynamics and design of machinery, John Wiley & Sons, Inc. New
York, 1999

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Modelling of multibody systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , e A Subject |Programme
educational effects defined for main field of study and specialization (if o tool
. objectives| content
effect applicable) number
PEK_UO1 K2MBM_U04 C1 Pr1toPr3 | N2, N3
PEK_U02, C1, C2, N1, N2,
PEK_U03 K2MBM_U05, K2MBM_U09 c3 Pr4 to Pr9 N3, N4
PEK_KO01, C1, C2, N1, N2,
PEK_KO2 K2MBM_KO03, K2MBM_KO05 c3 Pr4 to Pr9 N3, N4
SUBJECT SUPERVISOR

dr inz. Monika Prucnal-Wiesztort tel.: 71 320-27-10 email: Monika.Prucnal@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Wytrzymatosé materiatéw

Name in English: Strength of materials

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: obligatory

Subject code: MMM042009

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar

Number of hours of organized classes in University (ZZU) 20
Number of hours of total student workload (CNPS) 90
Form of crediting Credg;tri;gewith
Group of courses

Number of ECTS points 3
including number of ECTS points for practical (P) classes

including number of ECTS points for direct teacher- 18

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of the strength of homogeneous materials.
2. Methods of determination of strength parameters of construction materials
3. Knowledge of processes modifying mechanical properties of construction materials

SUBJECT OBJECTIVES

C1. Explanation of the nature and results of a distinct behaviour of heterogeneous materials, with particular focus
on metallic materials including fractures and/or exposed to subcritical crack grow and materials fracturing due to
deformations located in shear bands.

C2. Adoption of the criteria and assessment principles for material resistance to subcritical crack grow, as well as
the criteria for controlling shear fracture development and the criteria for creep fracture.

C3. Determining the possibilities and principles of practical application of the acquired knowledge in order to
prevent catastrophic fracture development, and to predict and evaluate durability, as well as quality and reliability
improvement.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - The students are able to determine the potential causes and effects of particular types of material
fracture, and propose a method to address the problem.

PEK_WO02 - The students are able to propose an assessment methodology for material resistance to fracture, and
use the obtained results to select a method to prevent the potential consequences of brittle, ductile and creep
fracture.

PEK_WO03 - The students are able to evaluate the differences between, and results of particular types of damage
and propose actions which delay and/or eliminate the most dangerous material damage, i.e. fracture. In other
words, the students have basic impact on the quality of production processes, reliability and durability of finished
products, and thereby on safety and the costs of production, exploitation, monitoring and renovations

Il. Relating to skills:

lil. Relating to social competences:

PROGRAMME CONTENT

N f
Form of classes — Lecture umber o
hours

Principles of the analysis of potential damages and their consequences. Risk

Lect assessment criteria. The importance of the knowledge about damage 2
mechanism.

Lec2 Maps of strain, local damage and material fracture mechanisms. 2

Lec3 The methodology for testing resistance to catastrophic fracture development in 2
plane strain state (KIC) and plane stress condition (KC).

Lecd Possibilities and principles of practical application of KIC for the purposes of 2
predicting and preventing catastrophic fracture development.

Lecs Methods for predicting and evaluating the durability of materials working in 9
creep regime.
Criteria and principles of preventing and/or controlling fracture caused by the

Lec6 - L . L 2
localization of strains in shear bands. Examples of practical applications.
Diagrams of yield strains depending on the localization of strains and the

Lec7 . . . 2
fracture of materials during cold deformation.
Maps of strain mechanisms and the mechanisms of fracture of materials during

Lec8 hot deformation. Principles and examples of multi-criteria selection of 2
materials. Definition and meaning of material index.

Lec9 Principles of using the maps to prevent fracture. 2
Causes and effects of properties degradation due to the processing and
exploitation of materials in particular conditions. Methods for testing the degree

Lec10 . . . i o 2
of degradation of mechanical properties of a material and its impact on the
assumed durability of a technical structure (examples).

Total hours: 20
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TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. tutorials

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

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

F1 PEK_WO01, PEK_W-02, PEK_WO03 Class test

P = F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Neimitz A.: Mechanika pekania. PWN, Warszawa 1998. German J. Podstawy mechaniki pekania, Wyd.
Politechniki Krakowska, 2011. Frost H.J., Ashby M.F. Deformation-Mechanism Maps, Pergamon, Oxford, 1982.
Ashby F. M.: Materials selection in mechanical design. Elsevier 2005. Dzidowski E. S.: Mechanizm pekania
poslizgowego w aspekcie dekohezji sterowanej metali. Wyd.PWr., Wroctaw 1990. Dzidowski E. S.: Physical
concept of shear fracture mesomechanism and its applications. Central European Journal of Engineering, 2011,
nr 1(3), s. 217-233.

SECONDARY LITERATURE

Broek D.: Elementary engineering - fracture mechanics. Noordhoff Int. Publishing, Leyden, 1974. Ashby M. F.:
Jones D. R.: Materialy inzynierskie. Wiasnosci i zastosowania. WNT, Warszawa 1995. Dzidowski E. S.: Jak
projektowac, wytwarzac i eksploatowac rury do bezpiecznej pracy pod cisnieniem. Rudy i Metale, 2008, nr 11, s.
714-721.

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Strength of materials
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

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

effect specialization (if applicable) number
PEK_WO01,
PEK_W02, K2MBM_W03 C1-c3 |Lecl1-Lec15| N1-N2
PEK_WO03
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SUBJECT SUPERVISOR

dr inz. Grzegorz Chruscielski tel.: 3393 email: grzegorz.chruscielski@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Zintegrowane systemy wytwarzania
Name in English: Integrated manufacturing systems

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time
Kind of subject: obligatory

Subject code: MMMO042013

Group of courses: no

Lecture Classes [ Laboratory [ Project | Seminar
Number of hours of organized classes in University (ZZU) 20
Number of hours of total student workload (CNPS) 60
Form of crediting Credg;tri;gewith
Group of courses
Number of ECTS points 2
including number of ECTS points for practical (P) classes
including number of ECTS points for direct teacher- 12
student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Possess a knowledge on methods and technique of manufacture and industrial engineering
2. Able to design a process of manufacture by machining and chip-less methods
3. Possess a knowledge on CAD, CAM CAPP systems, able to use CAD/CAM programs

SUBJECT OBJECTIVES

C1. Cognition of informatics systems of an enterprise and a sense of well-ordered flow of part information

C2. Cognition of advanced, engineering techniques and tools allowing to resolve of problems, manufacturing

system improvement and rules their integration

C3. Cognition of informatics platforms used for manufacturing process integration

20/286




SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:
PEK_WO01 - Able to define tasks of informatics subsystem for manufacturing processes by machining ad chip-less

methods

PEK_WO02 - Able to select of proper programs aiding of engineering, assuring information flow consistency
PEK_WO03 - Able to indicate sources of manufacture disturbances and efficient organizing of the process

Il. Relating to skills:

lil. Relating to social competences:
PEK_KO01 - Know role of man in integrated manufacturing systems
PEK_KO02 - Able to teem working

PROGRAMME CONTENT

Form of classes — Lecture Number of
hours

Lect Scale of production, sources of manufacture disturbances, importance of 1
efficient process organization

Lec2 Activity fields of the enterprise and related specific informatics sub systems 1
Subsystems of manufacturing, aims and task of integration, connection of

Lec3 inhomogeneous components as a whole for improvement of effectiveness of 1
production course in disturbances and variable conditions of manufacture

Lec4 Conception of computer integrated manufacture, platforms of integration 1
Data flow between CAD and CAM systems. Methods of aiding of design and

Lec5 technology records defined rules of integrated product model creation, 1
comprising design and technological features
Informatics architecture of integrated system of manufacture, informatics

Lec6 strategy, CIM, integration of technical and organizational features aiming 2
efficient product manufacture

Lec7 Integration of CAX systems as base for integration systems of manufacture 1

Lec8 Process planing (CAPP) in the frame of integrated systems 2
Integrated design and concurrent engineering, the role in manufacturing

Lec9 o : . 1
preparation time shortening, common features, differences
Specific features of chip-less methods in CAD/CAM and CAPP systems, the

Lec10 2
role of external CAE systems and expert systems
Linear and batch production, methods of production smoothness ensure,

Lec11 synchronization and balance of production, manufacturing nests and Flexible 1
manufacturing systems
Integrated CAD/CAM/CAE programs, designing and product live cycle

Lec12 2
management (PLM)

Lec13 Enterprice models, visualization of information flow 2
Business and engineering areas integration, problems with exchange of

Lec14 different type of information, development of exchange information on product 2

systems, standard 1S95.

Total hours: 20
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TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. problem lecture

N3. tutorials

N4. self study, preparation for colloquium

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

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

PEK_WO01 - PEK_W03

F1 PEK_K

colloquium

P = F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

Griffin R. W., Management footing of organizations, PWN, Warszawa 2007.

Pajak E., Production managemet. Product, technology, organization., PWN, Warszawa

Lisowski E., Axiomatization and integration of designing tasksTech. PK publishing, Krakow, 2007
E. Chlebus; CAX computer techniques in engineering. WNT 2000.

Kasprzak T. (ed.), Reference models in business management, Difin, Warszawa 2005,

SECONDARY LITERATURE

Hobbs, Chris. A practical approach to WBEM / CIM management / Boca Raton [etc.] : Auerbach, cop. 2004.
Walsh R. A, tytut: McGraw-Hill machining and metalworking handbook,

McGraw-Hill, 2006

Talavage, Joseph. Flexible manufacturing systems in practice : applications, design, and simulation / New
York ; Basel : Marcel Dekker, 2010.

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Integrated manufacturing systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building
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Subject Correlation between subject educational effect and . Teaching
. ) . o Subject | Programme
educational educational effects defined for main field of study and C tool
e . . objectives content
effect specialization (if applicable) number
Lec1 - Lec3,
PEK_W01, K2MBM_W04, K2MBM_W06, K2MBM_W07, K2MBM_W09 C1,C3 Lec11 - N1, N2,
PEK_WO03 - - - - N3
- Lec14
Lec4, Lec5 - N1 N2
PEK_W02 K2MBM_W05, K2MBM_W06, K2MBM_W07 C1-C3 Lec10, L
- - - - N3
Lec12, Lec13
PEK_KO01- N1, N2,
PEK_KO2 K2MBM_K04, K2ZMBM_K10 C1-C3 N3,

dr inz. Adam Niechajowicz tel.: 40-49 email: adam.niechajowicz@pwr.edu.pl

SUBJECT SUPERVISOR
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Podstawy projektowania maszyn
Name in English: Fundamentals of Machinery Design

Main field of study (if applicable): Mechanical Engineering and Machine Building

Specialization (if applicable):

Level and form of studies: Il level, part-time
Kind of subject: obligatory

Subject code: MMM042014

Group of courses: no

Lecture Classes [Laboratory| Project |Seminar
Number of hours of organized classes in University 20 10
(Z2zU)
Number of hours of total student workload (CNPS) 90 30
Form of crediting Crediting with Qredltlng
grade with grade
Group of courses
Number of ECTS points 3 1
including number of ECTS points for practical (P) 1
classes
including number of ECTS points for direct teacher- 192 0.7

student contact (BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Knowledge of issues related to manufacturability of a design and manufacturing technologies.
2. Basic knowledge in the field of materials science and strength of materials.

SUBJECT OBJECTIVES

C1. Acquiring of knowledge of the heuristic methods of group and the individual designing.
C2. Acquiring of skills in the field of utilization of methodological tools in the initial stage of designing and

algorithmic tools in the phase of purpose specifying.

C3. Acquiring of an ability of practical application of knowledge of designing, technology and organization.

C4. Acquiring of an ability to organize work in a team and to fulfil own specified tasks.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:
PEK_WO01 - Has a detailed knowledge of individual and group designing.
PEK_WO02 - Has a detailed knowledge of existing tools used in the initial and the final stage of the designing

process.

PEK_WO03 - Has a detailed knowledge of the methods of assessment and classifying of developed concepts.

Il. Relating to skills:
PEK _UO1 - Can organize work for others in a project group, as well as fulfil the assigned tasks in the group.

PEK _UO2 - Can search for information in the available literature on the techniques and methods of searching
solutions in the designing process.
PEK_UQ3 - Can formulate guidelines for the designing process based on specific requirements and limitations.

lll. Relating to social competences:

PEK_KO01 - Can think creatively.

PEK_KO02 - Can make a report of a carried out engineering work.

PEK_KO03 - Can determine the consequences of decisions made in a group in which he works.

PROGRAMME CONTENT
Form of classes — Lecture Number of
hours

Lec Scope of the lecture, assessment rules and literature. Creation of models of a 2

real problem - the process and technological ones.

Utilization of methods of more detailed characterization of designing goal in
Lec2 widespread technical systems (e.g. brake structures, recuperative units, 2

steering mechanisms, etc.).
Lec3 Practical usage of heuristic and algorithmic methods: morphological table, tree 2

of solutions, example and own design.
Lecd Synthesis - example and practice of process and system designing. Synthesis 2

of own evaluation criteria.
Lech Organizing initial solutions. Assessment of preliminary designing solutions. 2
Lec6 Detailing of selected - pre-designed device or system 2
Lec7 Selection of models - functional and analytical. Initial calculations. 2
Lec8 Documentation of the project. 2
Lec9 Remodelling of an own algorithm of designing. 2
Lect0 Methods of popularising solutions. Summary of the lectures and additional 2

explanations.

Total hours: 20
Form of classes — Project Number of
hours

Scope of the project, rules of assessment, literature. Construction of object
Proj1 models (e.g. structures of: brakes, recuperation systems, steering mechanisms, 2

etc.). Selection of the designing object.
Proj2 A practical usage of heuristic and algorithmic methods (morphological table, 1

tree of solutions for own project).
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Synthesis of own evaluation criteria - example and practice. Classifying

Proj3 significance of criteria. 1

Proid Creating and managing initial solutions. Preliminary assessment of designing 2
) solutions. More detailed characterization of the selected pre-designed device.

Proj5 Preparation of technical documentation. 4

Total hours: 10

TEACHING TOOLS USED

N1. traditional lecture with the use of transparencies and slides
N2. problem lecture

N3. self study -

preparation for project class

N4. project presentation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Lecture)

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

Educational effect number Way of evaluating educational effect ach

ievement

F1

PEK_WO01 - PEK_WO03 Final test. Participation in problem discussions.

P=F1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT (Project)

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

Educational effect number

Way of evaluating educational effect achievement

F1

PEK_UO1 - PEK_U03, PEK_K01 -
PEK_KO03

the project.

Evaluation of the project preparation. Presentation of

P=F1

PRIMARY AND SECONDARY LITERATURE
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PRIMARY LITERATURE

[1] Dietrich M. (red), Fundamentals of Machinery Design, PWN, Warszawa, editions after 2000 (in Polish).

[2] Dziama A. Methodology of Machinery Design, PWN, Warszawa, 1985 (in Polish).

[3] Goralski A. (red), Task, Method, Solution: Technics of Creative Thinking, WNT, Warszawa, 1977 (in Polish).
[4] Pahl G., Beitz W.: Engineering Design, WNT, Warszawa 1984 (in Polish).

[5] SkarbifAski M., Skarbifski J.: Manufacturability of Machinery Design. PWN Warszawa 1982 (in Polish).

SECONDARY LITERATURE

[1] Dziama A. et al. (red),Fundamentals of Machinery Design, PWN, Warszawa, 2002 (in Polish).
[2] Kurmaz L. et al. Fundamentals of Machinery Design, PWN, Warszawa, after 2000 (in Polish).
[3] Kurmaz L. et al. Fundamentals of Machinery Design, PWN, Warszawa, after 2000 (in Polish).
[4] Norton R. L.: Machine Design: An Integrated Approach. 3/E. Prentice Hall, 2006.

[5] Pahl G., Beitz W. et al. Engineering Design. A Systematic Approach. Springer, 2007.

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Fundamentals of Machinery Design
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Mechanical Engineering and Machine Building

Subject Correlation between subject educational effect and educational . Teaching
. , o e Subject |Programme
educational effects defined for main field of study and specialization (if . tool
. objectives| content
effect applicable) number
PEK_WO1 K2MBM_WO06 c1 Leet - N1, N2
- - Lec10
PEK_WO02 K2MBM_W06 c2 Leet - N1, N2
- - Lec10
PEK_W03 K2MBM_WO06 C1,C2 | Lec4, Lec5 | N1,N2
PEK_UO1 K2MBM_U14 c2,ca | TrOl1- N3
_ - Proj6
PEK_UO02 K2MBM_U01 C3 Proj2 N3
PEK_UO03 K2MBM_U07 C2,C3 Proj1 N2, N3
PEK_KO1 K2MBM_K10 ci,c2 | Frot- N3
— - Proj4
PEK_KO02 K2MBM_K03 C3 Proj5 N3, N4
PEK_KO3 K2MBM_K05 c4 Projt - N3
— - Proj4
SUBJECT SUPERVISOR

Prof. dr hab. inz. Franciszek Przystupa tel.: 71 320-21-55 email: franciszek.przystupa@pwr.edu.pl
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Faculty of Mechanical Engineering

SUBJECT CARD

Name in Polish: Sterowanie maszyn i urzadzen

Name in English: Machines and devices control

Main field of study (if applicable): Mechanical Engineering and Machine Building
Specialization (if applicable):

Level and form of studies: Il level, part-time

Kind of subject: obligatory

Subject code: MMM042015

Group of courses: no

Lecture |Classes| Laboratory |Project|Seminar

Number of hours of organized classes in University (ZZU) 20 20

Number of hours of total student workload (CNPS) 90 60

Form of crediting Examination Qred|t|ng
with grade

Group of courses

Number of ECTS points 3 2

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

including number of ECTS points for direct teacher-

student contact (BK) classes 1.2 14

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. Student possess basic knowledge of electronics, electrotechnics, automatics and the most common used
control systems.

2. Student possess basic knowledge of calsic mechanics and fluid mechanics.

3. Student possess basic knowledge of consrtuction of simple hydraulic systems and components: pumps,
motors, cylinders and valves.

SUBJECT OBJECTIVES

C1. Get knowledge and skills in area of construction and working and application principle of automatics devices
(sensors, controllers, actuators, operator panel) and software in machines and devices.

C2. Acquaint students with working principle of electrohydraulic components with continous operation
(proportional valves and servovalves) and its application in hydraulic drive systems.

C3. Acquaint students with control and regulations techniques selected parameters of hydraulic drive systems
especiallyspeed of hydraulic actuator.
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SUBJECT EDUCATIONAL EFFECTS

I. Relating to knowledge:

PEK_WO01 - In the result of lesson student schould be able to explane design rules, programm and starting the
most common used machines control systems.

PEK_WO02 - In the result of lesson student schould be able to explane design rules of machines equipped with
hydraulic and electrohydraulic drive.

PEK_WoO03 - In the result of lesson student schould be able to call and describe advanced automatics systems
equipped with different kinds of regulators.

Il. Relating to skills:

PEK_UO1 - In the result of lesson student schould be able to select apptioprate components machines control
systems and programm control device to propertly realize specified functions.

PEK_UO2 - In the result of lesson student schould be able to design and build hydraulic and electrohydraulic
systems performing defined functions.

PEK _UO3 - In the result of lesson studen